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Ubiquitin and autophagy networks

Ivan Dikic

(Buchmann Institute for Molecular Life Sciences and Institute of Biochemistry, Goethe University,  Germany)

Removal of harmful protein aggregates, damaged organelles and microbes is mediated by autophagy, a process by 

which the cell sequesters cytosolic cargo and delivers it for degradation by the lysosome. Characterization of the 

molecular mechanisms, which govern the specificity, has been made possible by the identification of ATG proteins 

that regulate nucleation and maturation of the autophagosome in yeast and mammals. The central question 

of selective autophagy is how a particular substrate can engage the autophagosomal machinery to mediate 

phagophore assembly at a specific cellular location? 

We have recently identified Optineurin as a new autophagy receptor, which together with p62 and NDP52, 

mediates selective autophagy of ubiquitin-coated cytosolic Salmonella enterica. The protein kinase TBK1 (TANK 

binding kinase 1) was shown to bind to and phosphorylates Optineurin on serine 177 enhancing LC3 binding 

affinity and autophagic clearance of cytosolic Salmonella. TBK1 also phosphorylates the UBAN domain (Ub 

binding domain present in NEMO and ABIN) of Optineurin resulting in an inducible increase in the binding 

affinity toward distinct ubiquitin chains. Conversely, ubiquitin- or LC3-binding Optineurin mutants and silencing 

of Optineurin or TBK1 impaired Salmonella autophagy resulting in increased intracellular bacterial proliferation. 

TBK1-mediated phosphorylation of both LC3- and Ub-binding domains ensure a rapid engulfment of cytosolic 

bacteria and efficient autophagic clearance thus representing a general mechanism for regulation of cargo-selective 

autophagy.

Ubiquitin chains modify major parts of the proteome but information regarding localization and dynamics of 

these signals remains sparse due to the absence of appropriate tools to study them. We have employed fluorescent 

sensors based on selective ubiquitin-binding domains to monitor linear and K63-linked ubiquitin chains in 

vitro and in cells. GFP-tagged UBAN sensors selectively recognize linear chains, whereas the UIM (Ubiquitin-

interacting motif) of Rap80 and the NZF (Npl4 zinc finger) domain of TAB2 act as selective K63-ubiquitin 

sensors. Linear sensors labeled the ubiquitin coat surrounding cytosolic Salmonella during bacterial autophagy, 

whereas K63-sensors were used for selective monitoring of DNA double strand breaks and Parkin-induced 

mitophagy. Both linear and K63 sensors differentially regulated TNF-α-induced NF-κB pathways. Biosensors 

based on specific UB- or UBL-binding domains can thus be used to monitor localization and function of ubiquitin 

chains and ubiquitin-like signals in vivo.
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免疫识别、免疫调控与免疫治疗的分子机制研究

曹雪涛

（中国医学科学院 北京，第二军医大学医学免疫学国家重点实验室 上海）

　　免疫学基本科学问题是免疫系统如何区别自我与非我并及时准确地感知外界病原体的入侵以启动免

疫应答保护机体，因此，天然免疫识别、免疫应答、免疫调控新机制的研究是免疫学领域中的重要前沿

课题。此外，如何有效地激发免疫应答或者选择性抑制免疫应答进而诱导免疫耐受对免疫相关性疾病

（肿瘤、感染、自身免疫性疾病、移植排斥等）进行免疫防治，是免疫学应用领域重大课题。

　　模式识别受体（PRRs）是天然免疫的基础成分，PRRs活化后激活一系列的信号转导通路，诱导炎症

因子和I型干扰素的表达。这些细胞因子进一步诱导下游效应蛋白的表达，启动天然免疫反应及后期的适

应性免疫，PRRs活化过低过强都会导致不同疾病。关于PRRs活化及其调控、天然免疫效应因子（如I型干

扰素）如何适度产生并在有效清除病原体的同时不损伤机体正常组织和避免自身免疫性疾病的发生的具

体机制目前尚不十分清楚。该领域的关键科学问题包括：1）是否还存在新的检测病原微生物的PRRs以及

它们的功能机制是什么？2）是否存在调控PRRs新蛋白及其功能、新机制？3）新型PRR和调控蛋白的生

物学意义以及是否与自身免疫疾病发生发展相关？4）PRRs触发的天然免疫与T细胞适应性免疫的相互调

控机制？6）病原微生物成分如何直接或间接地抑制宿主天然免疫以及病原微生物具有共性和特异性的免

疫逃逸和耐受机制是什么？

　　为了回答上述科学问题，本实验室从病原微生物的天然免疫识别机制、免疫受体信号转导过程及其

调控、天然免疫效应机制、天然免疫调控与自身免疫性疾病发生发展机制等方面进行了研究，希望能够

揭示机体抗病原微生物感染天然免疫识别、免疫调控的分子机制，鉴定新的天然免疫应答相关蛋白，确

定可以应用于免疫治疗的疫苗和分子靶标。
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DNA oxidation towards totipotency in mammalian development

Guoliang Xu

(Institute of Biochemistry and Cell Biology, Chinese Academy of Sciences, Shanghai)

Mammalian development begins with a single cell (zygote) resulted from the fertilization of a sperm and an 

oocyte. The zygotic genome undergoes profound epigenetic reprogramming to prepare for embryo development. 

The biological significance and mechanisms of epigenetic reprogramming are not well understood. We 

find that oxidation occurs in the paternal genomic DNA in zygotes, changing 5-methylcytosine (5mC) into 

5-hydroxymethylcytosine (5hmC). In Tet3 oxidase knockout zygotes, the conversion of 5mC into 5hmC fails 

to occur. Thus, the loss of 5mC in the paternal genome is caused by its conversion to 5hmC. Deficiency of Tet3 

also impedes demethylation at the paternal copy of genes such as the pluripotency genes Oct4 and Nanog and 

delays the subsequent reactivation of Oct4 in early embryos. Heterozygous mutant embryos lacking maternal Tet3 

suffer increased developmental failures. Importantly, oocytes lacking Tet3 also show impaired reprogramming of 

injected somatic cell nuclei. We conclude that Tet-mediated oxidation is important for DNA demethylation and 

gene activation in the early embryo following natural fertilization, as well as for the reprogramming of somatic 

cell nuclei during animal cloning.
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Crystal structure of NavRh, an orthologue of the 
NaChBac voltage-gated sodium channel

Ning Yan

(Tsinghua University)

Voltage-gated sodium (Nav) channels are essential for the rapid depolarization of nerve and muscle, and are 

important drug targets. Elucidation of the structures and functional mechanisms of Nav channels will shed light 

on fundamental ion channel mechanisms and facilitate potential clinical applications. A family of bacterial 

Nav channels, exemplified by NaChBac (Na+-selective Channel of Bacteria), provides a good model system 

for structure-function analysis. Here we report the crystal structure of NavAP, a NaChBac orthologue from 

marine bacteria alpha proteobacterium HIMB114, at 3.05 Å resolution. The channel comprises an asymmetric 

tetramer. The carbonyl oxygen atoms of Thr178 and Leu179 constitute an inner site within the selectivity filter 

(178TLSSWE183) where a hydrated Ca2+ can bind and resides in the crystal structure. The outer mouth of the 

Na+ selectivity filter, defined by Ser181 and Glu183, is closed, as is the activation gate at the intracellular side 

of the pore. The voltage sensors adopt a depolarized conformation with all the gating charges exposing to the 

extracellular side. We hypothesize that NavAP is captured in an inactivated conformation. Comparison of NavAP 

with NavAb reveals significant conformational rearrangements that may underlie the electromechanical coupling 

mechanism of voltage-gated channels.
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S-1-02　Structural mechanisms on the nuclear receptor signaling 

Yong Li

（Xiamen University）

Nuclear receptors are among the most successful molecular targets in the history of drug discovery and many of 
them have one or more cognate synthetic ligands currently being used as medicines. Retinoids display antitumor 
activity on various cancer cells and thereby have been used as important therapeutic agents. However, adverse 
side effects and retinoic acid (RA) resistance limit further development and clinical application of retinoid-based 
therapeutic agents. We have identified a natural marine product that activates retinoic acid receptors (RARs) with 
a chemical structure distinct from retinoids by high-throughput compound library screening. Luffariellolide, was 
uncovered as a novel RAR agonist by inducing coactivator binding to these receptors in vitro, further inhibiting 
cell growth and regulating RAR target genes in various cancer cells. Structural and molecular studies unraveled 
a unique binding mode of this natural ligand to RARs with an unexpected covalent modification on the RAR 
receptor. Functional characterization further revealed that luffariellolide displays chemotherapeutic potentials for 
overcoming RA resistance in colon cancer cells, suggesting that luffariellolide may represent a unique template for 
designing novel non-retinoid compounds with advantages over current retinoic acid drugs. 

S-1-01　Structural basis for chaperone-histone interactions

Ruiming Xu

（National Laboratory of Biomacromolecules, Institute of Biophysics, Chinese Academy of Sciences, 15 Datun Road, 
Chaoyang District, Beijing 100101, China）

Histone chaperones are a special set of proteins that bind to histones and facilitate nuclesome assembly and 
disassembly during DNA replication, repair and transcription, and are also key players in epigenetic inheritance. 
They have diverse structures and properties, some can bind histone H3-H4 tetramers, H3-H4 or H2A-H2B 
heterodimers, while others selectively bind histone variants such as CENP-A, H2AZ and H3.3. These distinct 
chaperone-histone pairs define the pathways for nucleosome assembly and prescribe chromatin activities. To 
understand the biological functions of histone chaperones, it is necessary to understand how they interact with 
their cognate histones. I will report our recent results of structual and functional analyses of several chaperone-
histone complexes, which provided clear mechanistic insights into the specifities of chaperone-histone recongition. 
The structural results should greatly increase our knowledge of the fundamental processes of nucleosoem 
assembly and epigenetic inheritance in eukaryotic biology.
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S-1-04　Ego3 functions as a homodimer to mediate the interaction between 
Gtr1-Gtr2 and Ego1 in the EGO complex to activate TORC1 

Tianlong Zhang1, Marie-Pierre Péli-Gulli2, Hui Yang1, Claudio De Virgilio2, Jianping Ding1,*

（1 State Key Laboratory of Molecular Biology, Institute of Biochemistry and Cell Biology, Shanghai Institutes for 
Biological Sciences, Chinese Academy of Sciences, 320 Yue-Yang Road, Shanghai 200031, China; 2 Division of 

Biochemistry, Department of Biology, University of Fribourg, CH-1700 Fribourg, Switzerland）

TORC1 integrates a variety of cell growth signals to regulate cell growth, proliferation, and differentiation. The 
yeast EGO complex (EGOC), consisting of Gtr1, Gtr2, Ego1/Meh1, and Ego3/Slm4, localizes to the endosomal 
and vacuolar membranes and plays a pivotal role in cell growth and autophagy regulation through relaying 
amino acid signals to activate TORC1. We solved the crystal structures of a wild-type and a mutant form of S. 
cerevisiae Ego3 at 2.1 Å and 2.6 Å resolution, respectively. Ego3 assumes a homodimeric structure that displays 
a high similarity to that of the mammalian MP1-p14 heterodimer and the C-terminal domains of the yeast Gtr1-
Gtr2 heterodimer, both of which function in the same signaling pathway. Structural and genetic data demonstrate 
that the unique dimer conformation of Ego3 is essential for the integrity of the EGO complex. When the Ego3 
homodimer is disrupted or distorted, it no longer accumulates at the vacuolar membrane and fails to mediate the 
interaction between Gtr1-Gtr2 and Ego1. As a consequence, TORC1 activity is reduced and cells cannot resume 
growth after exposure to rapamycin. Structural and functional data of Ego3 also identify a potential binding site 
for Gtr1-Gtr2. These results suggest a structural conservation of the protein components involved in amino acid 
signaling to TORC1 and reveal structural insights into the molecular mechanism of Ego3 function in TORC1 
signaling.

S-1-03　Genetically encoded sensors for molecular imaging and 
manipulating in living cell

Yi Yang

（Synthetic Biology and Biotechnology Laboratory, State Key Laboratory of Bioreactor Engineering, School of 
pharmacy, East China University of Science and Technology, Shanghai 200237, China）

yiyang@ecust.edu.cn

During the Post-genomic Era, methodologies with quantitative, microsopic and dynamic potential are greatly 
desired by biomedical research and biotechnology.  Particularly, spatiotemporal imaging and manipulating cellular 
metabolism provides indispensable tools for tackling of complex biological questions. Recently we developed 
a series of genetically encoded fluorescent sensors for one of the most important metabolite NADH, termed 
Frex sensors, which can be targeted to different cells and even in various sub-cellular organelles and used to 
monitor and image cellular metabolism with high spatial solutions and in real time. It is challenging for current 
regulated transgene systems, mainly the chemical inducible gene expression systems, to precisely switch on/
off gene expression at an exact location and time. We have developed a easy to use and robust light switchable 
gene expression system, which is termed as LightOn transgene system and based on a synthetic light switchable 
transcription activator. The transcription activator binds promoters upon blue light exposure, and subsequently 
initiates transcription of target genes in mammalian cells. The fast kinetics, high transcriptional activity and 
reversibility of the gene expression system render it a powerful tool to tackle complex biological questions and 
provide a novel solution for titrated spatiotemporal control of gene therapy. We anticipate that Frex sensors 
and LightOn system will be widely used in many fields of life science research and biotechnology, including 
developmental biology, neuroscience, tissue engineering, gene and cell therapy, which have great demand for high 
resolution spatial and temporal control of gene expression. 
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S-1-05　Solution structural analysis of the single-domain parvulin TbPin1 

Lifang Sun, Xueji Wu, Yu Peng, Yufen Zhao*, Donghai Lin*

（College of Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005, China）

Pin1-type parvulins are phosphorylation-dependent peptidyl-prolyl cis-trans isomerases. Their functions have 
been widely reported to involve in a variety of cellular responses or processes, such as cell division, transcription, 
and apoptosis, as well as in human diseases including Alzheimer’s disease and cancers. TbPin1 was identified 
as a novel class of Pin1-type parvulin from Trypanosoma brucei, containing a unique PPIase domain, which can 
catalyze the isomerization of phosphorylated Ser/Thr-Pro peptide bond. We determined the solution structure of 
TbPin1 and performed 15N relaxation measurements to analyze its backbone dynamics using multi-dimensional 
heteronuclear NMR spectroscopy. The average RMSD values of the 20 lowest energy structures are 0.59±0.07 
Å for backbone heavy atoms and 0.80±0.15 Å for all heavy atoms. Although TbPin1 consists of a unique PPIase 
domain, without a typical N-terminal WW domain contained in most of the family members, it adopts the typical 
catalytic tertiary structure of Pin1-type parvulins, which comprises a globular fold with three anti-parallel β-stands 
and four helices. The backbone dynamics analysis reveals that the global structure of TbPin1 is relatively rigid 
except the active site. The 2D NOESY spectra illustrate that TbPin1 possesses a phosphorylation-dependent 
PPIase activity. The binding sites of TbPin1 for the phosphorylated peptide were determined by the chemical shift 
perturbation approach. Residues Ser18, Arg21, Asn22, Val24, Ser25, Val35, Gly69, Ser70, Met86, Asp108 and 
Gly110 are involved in significant contact with the substrate.

The solution structure and function of TbPin1 were determined and characterized in this study. The work provides 
insights into the structure-function relationship of TbPin1 and may be helpful for understanding the distinct 
substrate specificity of the conserved Pin1-type parvulins family, and also offers potential new insights into 
underlying molecular mechanism of the cis-trans isomerization.

S-1-06　Leucyl-tRNA synthetase from saccharomyces cerevisiae and its 
interaction with its cognate tRNA*

Peng Yao, Qian Huang, Enduo Wang

（State Key Laboratory of Molecular Biology, Institute of Biochemistry and Cell Biology, Shanghai Institutes for 
Biological Sciences, The Chinese Academy of Sciences, 320 Yue Yang Road, Shanghai 200031）

The fidelity of protein biosynthesis requires the aminoacylation of tRNA with its cognate amino acid catalyzed by 
aminoacyl-tRNA synthetase with high levels of accuracy and efficiency. 

Leucyl-tRNA synthetase (LeuRS) contains an editing domain that discriminates leucine from noncognate amino 
acids to ensure translational fidelity. A knockout strain for Saccharomyces cerevisiae LeuRS was constructed in 
order to analyze in vivo the tRNA aminoacylation properties of S. cerevisiae cytoplasmic LeuRS (ycLeuRS). 
The activities of several editing-defective mutants of ycLeuRS were determined in vitro and compared to those 
obtained in vivo in a complementation assay performed in the knockout strain. The editing activities of these 
mutants were analyzed in the presence of either norvaline, a leucine analog, or AN2690, a specific inhibitor that 
targets the editing active site. In general, the in vivo data are consistent with those obtained in vitro. Our results 
show that ycLeuRS post-transfer editing plays a crucial role in the establishment of the aminoacylation fidelity. 
When impaired, the viability of cells bearing editing-defective mutants is drastically decreased in the presence of 
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S-1-07　Studies on the proteins involved in tumor angiogenesis and metastasis

Yongzhang Luo

（National Engineering Laboratory for Anti-tumor Protein Therapeutics, Beijing Key Laboratory for Protein 
Therapeutics, Cancer Biology Laboratory, School of Life Sciences, Tsinghua University, Beijing, P. R. China）

yluo@tsinghua.edu.cn

Angiogenesis plays a fundamental role in tumor growth and metastasis. Endostatin is a potent endogenous 
angiogenesis inhibitor. The exact molecular mechanism of endostatin remains largely unknown. We have reported 
that cell surface nucleolin is a novel receptor of endostatin, which is specifically expressed on the surface of 
endothelial cells on angiogenic blood vessels in tumor tissues. Recently, we further revealed that endostatin can 
induce the formation of the complex including nucleolin, integrin α5β1, and urokinase-type plasminogen activator 
receptor (uPAR) on the cell surface. Upon binding to this complex, endostatin undergoes internalization via both 
caveolae and clathrin pathways and nuclear translocation via importin α1β1. We have also demonstrated that 
endostatin directly acts on lymphangiogenic endothelial cells via cell surface nucleolin, which provides a novel 
mechanism for the inhibition of tumor lymphangiogenesis and lymphatic metastasis by endostatin.

Recently, we have found that Hsp90α can be secreted by tumor cells. The concentration of plasma Hsp90α is 
positively correlated with tumor malignancy in cancer patients. These findings not only provide new targets 
for cancer therapeutics but also suggest Hsp90α be a potential biomarker for tumor diagnosis and prognosis. In 
addition, upon effective therapeutic treatment, the concentration of plasma Hsp90α in tumor patient will decrease 
constantly, indicating that Hsp90α may also be a potential biomarker for efficacy evaluation of cancer therapeutics.

The phase II clinical trial of M2ES, a long lasting endostatin molecule, has been initiated in 2010. In this clinical 
study, the feasibility of nucleolin-guided and Hsp90α-monitored personalized cancer therapy of M2ES is also 
being tested.

noncognate amino acid. The study also emphasizes the crucial function of some semi-conserved residues around 
the editing site in modulating the editing efficiency. The assay system can be used to test the effect of compounds 
that potentially target the aminoacylation or editing active site of fungal LeuRS.

Crucial bases in tRNALeu to aminoacylation or editing functions of leucyl-tRNA synthetase have been studied 
also. We constructed two Saccharomyces cerevisiae tRNALeu knockout strains carrying deletions of the genes 
for tRNALeu(GAG) and tRNALeu(UAG). Disrupting the single gene encoding tRNALeu(GAG) had no phenotypic 
consequence when compared to the wild-type strain. While disrupting the three genes for tRNALeu(UAG) had 
a lethal effect on the yeast strain, indicating that tRNALeu(UAG) decoding capacity could not be compensated 
by another tRNALeu isoacceptor. Using the triple tRNA knockout strain and a randomly mutated library of 
tRNALeu(UAG), a selection to identify critical tRNALeu elements was performed. In this way, mutations inducing 
in vivo decreases of tRNA levels or aminoacylation or editing ability by leucyl-tRNA synthetase were identified. 
Overall, the data showed that the triple tRNA knockout strain is a suitable tool for in vivo studies and identification 
of essential nucleotides of the tRNA.
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S-1-08　Zinc modulates sperm activation through EGFR pathway in C. elegans 

Zhiyu Liu1, 2, Lianwan Chen1, Yunlong Shang1, 2, Ping Huang1, 2 and Long Miao1

(1 Laboratory of Noncoding RNA, Institute of Biophysics, Chinese Academy of Sciences, Beijing 100101, China;
2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

In Caenorhabditis elegans, both males and hermaphrodites produce sperm which are activated in a sex-specific 
manner. The SPE-8 pathway is essential for hermaphrodite self-sperm activation, while sperm activation in males 
by TRY-5 is independent of this pathway. This implies that there are two parallel pathways for sperm activation 
in C. elegans. However, the identity of the hermaphrodite sperm activator remains unknown. Here we show 
that micronutrient zinc alone sufficiently activates sperm through an EGFR- and SPE-8-dependent pathway, 
positioning it as a physiological activator. Accordingly, labile zinc was found in the spermatheca and uterus 
where activation and transactivation of sperm occurs, respectively. Surprisingly, labile zinc was also found in the 
small secretory cells in seminal vesicles. These data indicate that zinc regulates sperm activation in both male 
and hermaphrodite C. elegans, suggesting that during the evolutionary process females might acquired the zinc 
pathway from males to evolve into a hermaphroditic species.

S-1-09　The contrasting effect of macromolecular crowding on amyloid 
fibril formation of prion proteins

Qian Ma, Junbao Fan, Zheng Zhou, Bingrui Zhou, Shengrong Meng, Jiying Hu, Jie Chen and Yi Liang*

（State Key Laboratory of Virology, College of Life Sciences, Wuhan University, Wuhan 430072, China）

Amyloid fibrils associated with neurodegenerative diseases such as Alzheimer disease, prion disease, and 
amyotrophic lateral sclerosis (ALS) can be considered biologically relevant failures of cellular quality control 
mechanism. It is known that in vivo human prion protein (PrP) and its pathogenic mutants, human Tau 
protein, and human copper, zinc superoxide dismutase (SOD1) pathogenic mutants have the tendency to form 
fibril deposits in a variety of tissues and they are associated with prion disease, Alzheimer disease, and ALS, 
respectively, while the rabbit PrP and hen egg white lysozyme do not readily form fibrils and are unlikely to 
cause neurodegenerative diseases. Furthermore, misfolded Tau protein accumulating in Alzheimer disease and 
misfolded SOD1 accumulating in ALS can cause aggregation of their native counterparts in crowded physiological 
environments through a mechanism similar to the infectious prion protein PrPSc causing aggregation of its cellular 
isoform PrPC. In this study, we have investigated the contrasting effect of macromolecular crowding on fibril 
formation of different proteins including prion proteins from human and rabbit. As revealed by assays based on 
thioflavin T binding and turbidity, human Tau fragments, when phosphorylated by glycogen synthase kinase-3β, 
do not form filaments in the absence of a crowding agent but do form fibrils in the presence of a crowding agent, 
and the presence of a strong crowding agent dramatically promotes amyloid fibril formation of human prion 
protein and its two pathogenic mutants E196K and D178N. Such an enhancing effect of macromolecular crowding 
on fibril formation is also observed for a pathological human SOD1 mutant A4V. On the other hand, rabbit prion 
protein and hen lysozyme do not form amyloid fibrils when a crowding agent at 300 g/l is used but do form 
fibrils in the absence of a crowding agent. Furthermore, aggregation of these two proteins is remarkably inhibited 
by Ficoll 70 and dextran 70 at 200 g/l. We suggest that proteins associated with neurodegenerative diseases are 
more likely to form amyloid fibrils under crowded conditions than in dilute solutions. By contrast, some of the 
proteins that are not neurodegenerative disease-associated are unlikely to misfold in crowded physiological 
environments. A possible explanation for the contrasting effect of macromolecular crowding on these two sets of 
proteins (amyloidogenic proteins and non-amyloidogenic proteins) has been proposed. Information obtained from 
the present study can enhance our understanding of the molecular mechanisms of neurodegenerative diseases, 
and should lead to a better understanding of how proteins misfold and how proteins avoid misfolding in crowded 
physiological environments.
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S-1-11　蛋白质定量及动态过程的电化学研究

李根喜

（南京大学生化系，医药生物技术国家重点实验室，南京210093）

　　电子运动是生命的基本运动，电子传递在蛋白质的功能发挥中普遍存在，生物催化、蛋白质的氧化

还原过程以及呼吸作用都与这一基本电子运动相关联。因此，由于电子传递是很多蛋白质的固有特性并

且在行使功能或与其他生物分子发生相互作用时普遍存在，利用不同蛋白质产生的不同电信号，已可以

作为检测和鉴定某些蛋白质的依据，并在动态分析蛋白质的多种功能和蛋白质相互作用上发挥独特的作

用。再者，对于生物分子及其代谢过程中间体不仅需要现场检测，而且通常还要求局限在微区内以及对

生物体无损或微损，甚至需要保持蛋白质的活性或者对活细胞蛋白进行直接分析，对此，传统的检测手

段常常无能为力，需要借助对蛋白质电化学以及蛋白质与电极修饰、标记和表征的研究所建立的新的测

试方法以了解生命活动中的众多信息。此外，分子信号标记、分子界面组装、分子识别新体系的建立

等相关领域的飞速发展以及纳米材料的广泛使用更为蛋白质定量及动态过程的电化学研究提供了技术支

持。借此全国生化会议的机会，作者将近两年在这一交叉领域所取得的一些研究结果向同行汇报，以获

得朋友们更多的支持与帮助。

S-1-12　Understanding E. coli chemotaxis at molecular level

Shuangyu Bi1, Daqi Yu1, 2, Guangwei Si1, Chunxiong Luo1, Qi Ouyang1, Yuhai Tu1, Luhua Lai1, 2*

（1 Center for Quantitative Biology, Peking University, Beijing 100871, China; 2 BNLMS, State Key Laboratory 
for Structural Chemistry of Unstable and Stable Species, College of Chemistry and Molecular Engineering, Peking 

University, Beijing 100871, China）

lhlai@pku.edu.cn

Chemotaxis is one of the essential functions of bacteria, which is also closely related to human development, 
infection, cancer metastasis, etc.  We have studied the molecular mechanism of E. coli chemotaxis by screening 
novel chemoeffectors for its Tar receptor using combined computational and experimental approaches.  Tar is the 
major chemotaxis receptor in E. coli, which is responsible for the attractant response toward aspartate.  A piston-
like model was proposed for the signalling process caused by Tar.  In order to understand the key interactions 
that cause the piston-like movement, we tried to identify molecules that can bind to Tar and cause different 
cell response: attracting, repelling, and no response.  An antagonist is defined here as a molecule that only bind 
without producing biological responses.  We used molecular docking to screen for molecules that may bind to 
the Tar receptor.  Molecules from the computational screen were tested for their effects on E. coli cell movement 
using a specially designed microfluidic device and their binding abilities to the periplasma domain of Tar were 
measured using isothermal titration calorimetry (ITC).  Tar binding molecules confirmed by ITC showed different 
effects: some of them behave as attractants, while others only showed binding without causing any chemotaxis 
movement.  These different responses can be explained by the different conformational changes of the Tar receptor 
as disclosed by molecular dynamics simulations.  Comparing the binding details of attractant and antagonist, the 
interactions were classified into two groups, one mainly contributing to the functional movement, and the other 
mainly contributing to binding.  Based on the analysis, we successfully designed a few Tar mutants that can 
positively response to other types of amino acids.  Our studies reveal the mechanism of chemotaxis at molecular 
level, which may also be valid for other two-component systems.   
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S-1-13　天然药物功能蛋白质组学

赖　仞

（中国科学院昆明动物研究所）

　　目前临床药物的大部分直接或者间接来源于天然药物。相当多的天然药物通过活性多肽和活性蛋白

发挥作用，尤其是分泌毒液类天然药物。我国拥有悠久的利用有毒动物的医药史，几千年以来先辈们利
用自然界的有毒动物（蝎、蛇、芋螺、蜘蛛、蜈蚣、蟾蜍等）或其毒素，通过“以毒攻毒”的策略来治
疗多种疑难杂症。

　　动物毒素由于其高活力、高结构多样性、高专一性、高趋同进化、高药物命中率、高未开发比例（六
高），在全球天然产物和药物研发领域引起高度重视，最近国际上连续撰文提出“动物毒素是新药发现的新模
式”、“动物毒素是新药发现的首选资源”等观点 （1-4）；尤其是最近，众多学者和制药公司开始质疑“从
代谢产物类天然产物中寻找药物是否已经走向尽头”的现状下（5），动物毒素作为基本未被开发的药物研发
源头逐渐受到世界高度重视和引发资源竞争。他们认为“不同有毒生物采用趋同的生存策略表明他们所选择的
策略是最有效的生物生存策略、其策略的物质基础是最完美的活性分子组合、其活性分子作用方式和作用靶标
是无懈可击的，因而生物毒素功能分子群可以说是来自“上帝”的药方”（1-4）。

　　我们通过蛋白组学结合药理学手段从我国有毒药用节肢动物、两栖、爬行动物（牛虻、蜈蚣、大胡
蜂、牛蜱、竹叶青蛇、 眼镜王蛇、五步蛇、大蹼铃蟾、无指盘臭蛙、雨蛙等）毒液中分离纯化、识别了
若干类毒素活性蛋白多肽物质，包括神经毒、膜活性毒素、抗菌肽、蛋白酶及蛋白酶抑制剂、凝集素、
缓激肽及其抑制剂、铃蟾肽及其抑制剂、神经营养因子、饱食因子、新型血小板活化剂、血小板抑制剂
等，发现了大量的药物和候选分子和专一性作用于药物靶点的工具分子（6-13）。

S-1-14　Exploring the structural diversity of conotoxins

Chunguang Wang

（Institute of Protein Research, Tongji University, Shanghai 200092, China）

Conotoxins are peptide neurotoxins produced by cone snails to prey and for defense. These conotoxins target on 
different ion channels, receptors, or neurotransmitter transporters to affect nervous signaling. To do so, conotoxins 
exhibit highly diversified structures, which has attracted much interest of research. 

For example, a cysteine-free 15-residue peptide, conomarphin, was purified from Conus marmoreus. This peptide 
contains a D-Phe at the last third position, and was found to belong to M-superfamily according to the conserved 
signal peptide sequence of their precursors. Most M-superfamily conotoxins share the CC-C-C-CC cysteine 
pattern. From the same cone species, one M-1 branch conotoxin, mr3e, was found to have a unique disulfide 
linkage, which renders a unique conformation. By cloning genes encoding A-superfamily conotoxin, we found 
that the structural diversity among one conotoxin superfamily is probably due to the hypermutation of the mature 
toxin encoding exon. 

With such structural diversity, conotoxins could be considered as an ideal natural peptide library. Starting from 
screening this library, we recently obtained an eight-residue cyclic peptide inhibitor against Dengue virus NS2B-
NS3 protease. This peptide inhibitor has satisfactory potency (single digit micromolar inhibitory constant), 
stability, specificity and cell permeability. Thus, it is a good lead for Dengue virus drug development. 
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S-1-15　DIIS3-S4 是蜘蛛多肽毒素与钠通道亚型
选择性作用的结合位点：分子机制与应用研究

刘中华1* 蔡天夫1 李丹1 朱奇1 刘宇1,2 李嘉妍1 吴喆2 周吉1李晶1 梁宋平1*

（1．湖南师范大学生命科学院，湖南省长沙市，410081；2.湖南省理工学院，湖南省岳阳市， 414006）

　　刘中华 liuzh@hunnu.edu.cn； 梁宋平liangsp@hunnu.edu.cn

　　电压门控钠通道是分布于兴奋性细胞膜上的一类结构复杂的跨膜蛋白，通常由形成孔道的α-亚基和

行使调节功能的附属α-亚基组成。在哺乳动物中，α-亚基存在9个序列高度相似的isoforms，与之相对

应，钠通道具有9种亚型（Nav1.1-1.9）。钠通道参与了多种生理和病理学过程，在兴奋性细胞动作电位

产生和传递中发挥关键作用，同时也是临床上抗心律不齐、抗惊厥、局部麻醉等药物的靶点，最近研究

发现亚型Nav1.7-1.9作为镇痛药物靶点优势显著，已成为镇痛药物研发的热点。钠通道的结构与功能研究

以及药物研发历来是生命科学研究中最活跃的领域之一，具有钠通道亚型高专一性和高亲和力的动物多

肽毒素也受到广泛关注。在2011年7月和2012年5月，Nature发表了三篇钠通道晶体结构研究的文章，这是

该研究领域的重大突破，预示着钠通道的结构与功能研究、药物研发以及钠通道多肽毒素研究将进入新

的更高的研究层面。在过去的10 年时间里，通过功能多肽毒素组学研究，我们从虎纹捕鸟蛛、海南捕鸟

蛛和敬钊缨毛蛛毒液中分离到了一个作用于钠通道的多肽毒素家族，共15个多肽毒素，分别含30-37个氨

基酸残基，具有相同的二硫键连接模式和ICK结构框架，但其一级结构具有较大多样性。与一级结构特征

相对应，它们作用于钠通道亚型选择性、亲和力和动力学特征具有多样性，因而是多肽毒素与钠通道亚

型相互作用机制研究的理想模型。通过以HNTX-III与Nav1.7以及JZTX-III与Nav1.5的相互作用机制研究表

明，钠通道DIIS3-S4是上述多肽毒素与钠通道亚型相互作用的关键区域，正是由于钠通道亚型DIIS3-S4区

域氨基酸残基差异以及分布于多肽毒素分子表面的氨基酸残基差异，导致两者的相互作用具有亚型选择

性。同时发现了多肽毒素与钠通道相互作用的新模型——多肽毒素在静息状态下结合于DIIS3-S4并捕获

DIIS4电压敏感元件从而抑制钠通道激活。本研究使得人们对于多肽毒素与钠通道相互作用机制研究有了

新的认识，为钠通道结构与功能研究提供了新的分子探针，为基于钠通道的药物研发提供了良好的先导

分子。
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S-2-01　BMP4诱导白色脂肪棕色化并影响糖和能量代谢

钱淑文，汤其群

（复旦大学上海医学院生物化学与分子生物学系，分子医学教育部重点实验室）

　 　 白 色 脂 肪 组 织 内 棕 色 脂 肪 功 能 的 激 活 有 利 于 减 轻 体 重 和 改 善 代 谢 。 骨 形 成 蛋 白 4  （ B o n e 

Morphologenetic protein 4， BMP4）可以促使多潜能干细胞向前脂肪细胞定向。在本研究中，我们发现人体

白色脂肪组织内BMP4的mRNA水平与体重指数（BMI）呈负相关，提示脂肪组织内高表达水平的BMP4有

利于控制体重。我们利用转基因小鼠模型在脂肪组织内特异性过表达BMP4后发现，BMP4促使小鼠白色脂

肪细胞脂滴和细胞大小显著减小。进一步实验证实白色脂肪细胞内线粒体生成增加，脂肪酸氧化基因表

达增加，从而导致小鼠整体基础氧耗增加，血脂降低和胰岛素敏感性增加等一系列代谢变化。另外，体

外前脂肪细胞3T3-L1分化过程中加入BMP4处理也可使细胞获得类棕色的表型。干扰BMP4转基因小鼠白

色脂肪内PGC1α的表达可以逆转BMP4所引起的白色脂肪棕色化的表型，说明BMP4所引起的脂肪组织发

育的变化时通过PGC1α这一关键基因起作用，BMP4激活的P38/MAPK/ATF2/PGC1α信号通路发挥主要功

能。与此一致的是，脂肪组织特异性敲除BMP4的小鼠出现脂肪组织体积增加，血脂水平增高，胰岛素敏

感性降低等一系列变化，从反方面证实了BMP4对于诱导白色脂肪棕色化和改变代谢的作用。BMP4这种新

功能的阐明BMP4可能为临床干预肥胖和改善胰岛素敏感性提供新思路。

S-2-02　Genome-wide association study：Past, Present and Future

Xuejun Zhang 

（Institute of Dermatology Anhui Medical University, Hefei, Anhui, China）

Previously, we performed genetic epidemiological study, family-based linkage study, fine mapping study and 
candidate region association study to search for the susceptibility gene/loci of complex diseases. Although we have 
identified several susceptibility genes for these diseases, what we found in linkage analysis using familial cases 
are hard to replicate in sporadic cases, and most of the genetic variance in complex disorders are difficult to detect 
by linkage analysis, especially due to genetic heterogeneity and phenotype complexity. GWAS have proved to be 
a powerful approach for identifing susceptibility genes involved in common diseases. According to NIH national 
human genome research institute website, about 1163 published papers and about 6 thousands associated SNPs have 
been identified up to date. Recently, several achievements of GWAS for some complex diseases in China published in 
The New England Journal of Medicine and Nature Genetic, such as schizophrenia, Graves’ disease, nasopharyngeal 
carcinoma, psoriasis, SLE, leprosy, esophageal cancer, lung cancer and IgA nephropathy and some other tumors, and 
so on. To fully explore the genetic basis of complex diseases, we can rely on GWAS of SNP and CNV, whole genome 
sequencing, exonme sequencing, whole genome epigenetics, whole genome transcript and whole genome expression 
and so on. Now our whole-exome sequencing work for discovery of much of the functional variation associated with 
many common and rare diseases is undergoing. Through deep disease genomics research, plus what we learn from 
the functional studies and mechanism studies, we could get a chance to find clinical predictor and to elucidate disease 
pathogenesis. It will be very useful for disease diagnosis, prediction, risk evaluation and prevention and treatment. 
The ultimate goals are to develop new drug for disease treatment and finally make personalized medicine come true.
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S-2-03　CDKL5 and atypical Rett syndrome

Zhiqi Xiong

(Institute of Neuroscience, SIBS, CAS)

Mutations in cyclin-dependent kinase-like 5 (CDKL5), also known as serine/threonine kinase 9 (STK9), have been 
identified in patients with Rett syndrome (RTT) and X-linked infantile spasm. However, the function of CDKL5 in the 
brain remains unknown. Here, we report that CDKL5 is a critical regulator of neuronal morphogenesis. We identified a 
neuron-specific splicing variant of CDKL5 whose expression was markedly induced during postnatal development of the 
rat brain. Downregulating CDKL5 by RNA interference (RNAi) in cultured cortical neurons inhibited neurite growth and 
dendritic arborization, whereas overexpressing CDKL5 had opposite effects. Furthermore, knocking down CDKL5 in the 
rat brain by in utero electroporation resulted in delayed neuronal migration, and severely impaired dendritic arborization. 
In contrast to its proposed function in the nucleus, we found that CDKL5 regulated dendrite development through a 
cytoplasmic mechanism. In fibroblasts and in neurons, CDKL5 colocalized and formed a protein complex with Rac1, a 
critical regulator of actin remodeling and neuronal morphogenesis. Overexpression of Rac1 prevented the inhibition of 
dendrite growth caused by CDKL5 knockdown, and the growth-promoting effect of ectopically expressed CDKL5 on 
dendrites was abolished by coexpressing a dominant-negative form of Rac1. Moreover, CDKL5 was required for brain-
derived neurotrophic factor (BDNF)-induced activation of Rac1. Together, these results demonstrate a critical role of 
CDKL5 in neuronal morphogenesis and identify a Rho GTPase signaling pathway which may contribute to CDKL5-
related disorders.

S-2-04　Inhibition of autophagy ameliorates acute lung injury caused by avian 
influenza A H5N1 infection.

Chengyu Jiang

（State Key Laboratory of Medical Molecular Biology, Institute of Basic Medical Sciences, Chinese Academy of 
Medical Sciences, Peking Union Medical College, No.5 DongDanSanTiao.Beijing, 100005, P. R. China）

The threat of a new influenza pandemic has existed since 1997, when the highly pathogenic H5N1 strain of avian 
influenza A virus infected humans in Hong Kong and spread across Asia, where it continued to infect poultry and people. 
The human mortality rate of H5N1 infection is about 60%, whereas that of seasonal H1N1 infection is less than 0.1%. 
The high mortality rate associated with H5N1 infection is predominantly caused by acute lung injury; however, how viral 
infection contributes to this disease pathology is unclear and the effective treatment for human H5N1 infection is currently 
lacking. Here, we used electron microscopy to show the accumulation of autophagosomes in H5N1-infected lungs from 
a human cadaver and mice, as well as in infected A549 human epithelial lung cells. Then, We showed that H5N1, but not 
seasonal H1N1, induced autophagic cell death in alveolar epithelial cells through a pathway involving the kinase Akt, the 
tumor suppressor protein TSC2, and the mammalian target of rapamycin. Additionally, we suggest that the hemagglutinin 
protein of H5N1 may be responsible for stimulating autophagy. When applied prophylactically, reagents that blocked 
virus-induced autophagic signaling substantially increased the survival rate of mice and substantially ameliorated the 
acute lung injury and mortality caused by H5N1 infection. At the same time, we also showed that chloroquine (CQ), an 
anti-malaria drug used in clinic for 65 years, was highly effective whenadministered therapeutically. We conclude that the 
autophagic cell death of alveolar epithelial cells likely plays a crucial role in the high mortality rate of H5N1 infection, and 
we suggest that autophagy-blocking agents might be useful as prophylactics and therapeutics against infection of humans 
by the H5N1 virus.
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S-2-05　MG53与心肌保护

曹春梅

（北京大学分子医学研究所，100871北京）

Aims: Ischemic heart disease is the greatest cause of death in western countries. The deleterious effects of cardiac 
ischemia are ameliorated by ischemic preconditioning (IPC), where transient ischemia protects against subsequent 
severe ischemia/reperfusion (IR) injury. Nevertheless, the fundamental mechanism underlying IPC is poorly 
understood. Recent studies show that ischemic postconditioning (PostC), similar to the well-established ischemic 
preconditioning, confers cardioprotection against IR injury, and both IPC and PostC can activate the reperfusion 
injury salvage kinase (RISK) pathway and the survivor activating factor enhancement (SAFE) pathway. PostC 
is clinically more attractive because of its therapeutic application at the predictable onset of reperfusion. Here 
we investigated the potential role of MG53 in IPC and PostC-mediated myocardial protection and explored the 
underlying mechanism.

Methods and Results: Using Langendorff perfusion, we investigated IR injury in wild type (wt) and MG53-
deficient (mg53-/-) mouse hearts with or without IPC or PostC. IR-induced myocardial damage was markedly 
exacerbated in mg53-/- hearts compared with wt controls. IPC and PostC protected wt hearts against IR-induced 
myocardial infarction, myocyte necrosis and apoptosis, but failed to protect mg53-/- hearts. The loss of both IPC 
and PostC protection in mg53-/- hearts was attributed to selectively impaired IPC and PostC-activated RISK 
signaling. Mechanistically, MG53 is required for the interaction between caveolin 3 (CaV3) and the p85 subunit of 
phosphoinositide 3-kinase (p85-PI3K) and IPC and PostC-mediated activation of the RISK pathway. Importantly, 
a structure-function study revealed that MG53-TRIM domain (aa1-284) physically interacted with CaV3 but not 
p85-PI3K, whereas MG53-SPRY domain (aa285-477) interacted with p85-PI3K but not CaV3, indicating that 
MG53 binds to CaV3 and p85 at its N- and C-terminus, respectively. 

S-2-06　细胞周期调控与肿瘤转化医学

詹启敏

（中国医学科学院肿瘤医院肿瘤研究所，分子肿瘤学国家重点实验室）

　　细胞周期调控涉及复杂的信息网络系统。细胞周期调控机制与肿瘤发生密切相关，许多细胞周期调

控蛋白在肿瘤发生过程中出现改变而失活，造成基因组不稳定性，通常表现为基因突变、基因缺失，基

因重排和易位，以及中心体扩增和染色体畸形。基因组不稳定性将导致细胞失控性增殖和肿瘤的发生。

所以，肿瘤发生的根本原因之一是细胞周期调控机制的破坏。

　　细胞周期调控分子缺陷有可能是肿瘤早期诊断和药物治疗的重要分子靶点,了解细胞周期调控机制有

可能从生物学本质上了解细胞信号通路、阐释癌症发病机理；为癌症的早期诊断提供分子标志；为临床

肿瘤个体化治疗和预后判断提供分子基础；为选择特异性药靶、优化治疗措施提供科学基础。有助于显

著提高对临床肿瘤的早期诊断水平，指导临床上对每个病人的现状、预后转归及药物敏感等情况等做出

精确的判断，以实施临床肿瘤的个体化治疗。

　　我们重点研究细胞周期重要调控蛋白p53,BRCA1, Cyclin B，Aurora-A和Nlp在人类肿瘤发生发展过程

中的分子生物学功能和相关的分子机制。这些工作为深入了解恶性肿瘤的发生发展机理，找寻临床早期

诊断标志、确认特异性的肿瘤药物靶点和制定有效的临床肿瘤治疗方案提供新的思路和理论基础。
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S-2-09　Notch信号途径对巨噬细胞的调控作用

韩　骅

（第四军医大学，医学遗传学与发育生物学教研室，陕西省西安市长乐西路17号，邮编710032）

huahan@fmmu.edu.cn

　　巨噬细胞是关键的炎症反应细胞。在炎症进程的不同阶段，巨噬细胞可以发挥不同的调控作用。这
是由于巨噬细胞的激活具有不同的极化方式：M1型极化的巨噬细胞是经典激活的巨噬细胞，可以产生
IFN-γ等I型细胞因子；M2型极化的巨噬细胞是替代型激活的巨噬细胞，又可分为创伤愈合性巨噬细胞和
调节性巨噬细胞，分别参与组织的创伤修复和免疫应答的调节。巨噬细胞极化的分子机制还不清楚。我
们最近的研究发现Notch信号是调控巨噬细胞激活与极化的重要信号途径之一。在巨噬细胞极化的过程中
阻断Notch信号途径，可以降低巨噬细胞向M1方向极化，同时增加其向M2方向的极化；相反促进Notch信
号途径可以促进巨噬细胞的M1极化，而抑制其M2极化。利用Lyz2-Cre和RBP-J-floxed小鼠在巨噬细胞中
剔除Notch信号途径的关键转录因子而阻断Notch信号途径，可见虽然小鼠的单核-巨噬细胞分化无明显改
变，但巨噬细胞的激活明显障碍。在这一小鼠用CCl4注射诱导肝纤维化，可见肝纤维化程度明显降低，
星形细胞激活明显减低。肝脏中巨噬细胞侵润和细胞因子的表达显著下降。其原因可能是NF-κB激活的
显著降低。结合以往发现Notch信号对SOCS3的表达调控以及文献报道Notch信号对IRF8的调控，我们认为
Notch信号可以通过多种途径调控巨噬细胞在炎症中的作用。

S-2-08　多组学研究揭示肾癌转移进化的分子机制

蔡志明

（深圳大学第一附属医院）

　　肿瘤发展过程中，不断积累的遗传和表观遗传改变可能是驱动肿瘤转移的重要因素。为探索转移性

肾癌的进化模式，本研究对一例四期转移性肾癌患者的原发癌，肾静脉癌栓，远处脑转移灶组织进行了

遗传，表观遗传和表达谱等分析。多组学分析数据提示转移癌源于高度异质的原发癌中的少数克隆。我

们推断，由这些克隆进化成肾静脉癌栓，远处脑转移灶的转移祖细胞克隆需要的时间大约分别是2年和8

年。研究提示远处转移是肾癌进展的晚期事件，从循环肿瘤细胞出现到具有全能转移潜力的细胞形成中

间有相当长的时间间隔，因此对肿瘤的早期诊断和干预可有效控制肿瘤转移。

S-2-07　炎症、细胞周期和肿瘤发生

张学敏

(军事医学科学院)
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S-2-11　LSm14A is a P-body-associated sensor of viral nucleic acids which 
initiates cellular antiviral response in the early-phase of viral infection

舒红兵

（武汉大学生命科学学院 武汉 430072）

shuh@whu.edu.cn

Recognition of viral nucleic acids by pattern recognition receptors initiates type I interferon (IFN) induction and 

innate antiviral immune response. Here we show that LSm14A, a member of the LSm family involved in RNA 

processing in the P-bodies, binds to synthetic or viral RNA and DNA and mediates IRF3 activation and IFN-β

induction. Knockdown of LSm14A inhibits cytosolic RNA- and DNA-trigger type I IFN production and cellular 

antiviral response. Moreover, LSm14A is essential for early-phase induction of IFN-β after either RNA or DNA 

virus infection. We further found that LSm14A-mediated IFN-β induction requires RIG-I-VISA or MITA after 

RNA or DNA virus infection respectively, and viral infection causes translocation of LSm14A to peroxisomes, 

at where RIG-I, VISA and MITA are located. These findings suggest that LSm14A is a new sensor for both viral 

RNA and DNA and plays an important role in initiating IFN-β induction in the early-phase of viral infection.

S-2-10　Role of disulfide bonds in the regulation of integrin functions 

Kun Zhang, YouDong Pan, JunPeng Qi, JiaoYue, JianFeng Chen

（State Key Laboratory of Molecular Cell Biology, Institute of Biochemistry and Cell Biology, Shanghai Institutes for 
Biological Sciences, Chinese Academy of Sciences, Shanghai 200031, China）

Control of integrin activation is required for cell adhesion and ligand-induced signaling. In this study, we reported 

that breakdown of two conserved disulfide bonds (α4-C589-C594, β7-C494-C526) located at the knee region 

of integrin strongly activated integrin α4β7 by increasing its avidity and ligand-binding affinity. Interestingly, 

activated α4β7 lacking these disulfide bonds has a unique bent conformation instead of an extended 

conformation characterized by activated integrin. However, it can trigger integrin outside-in signaling by inducing 

the clustering of α4β7 independent of ligand-binding. These two disulfide bonds are specifically reduced by 0.1 

mM DTT, but not found to be reduced during activation of integrin α4β7 via inside-out signaling. Thus, integrin 

can be activated by the reduction of the two disulfide bonds via a distinct mechanism which lacks the global 

conformational rearrangements coupled with integrin activation through inside-out signaling. Moreover, integrin 

outside-in signaling can be induced by integrin clustering independent of integrin extension and ligand-binding.
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S-2-12　Inhibition of apoptosis or autophagy, for xiap, that is a question 
Huang Xing and Wu Mian

（School of Life Sciences, University of Science and Technology of China Hefei, Anhui, 230027）

XIAP is well documented for its anti-apoptotic function. However, whether XIAP regulates autophagy remains 
unknown. Here we report that XIAP suppresses autophagy by exerting a  ubiquitin E3 ligase activity towards 
Mdm2 and thereby inhibiting Mdm2-mediated p53 degradation in the cytoplasm. This effect of XIAP on 
autophagy inhibition appears to be phosphorylation-dependent. Upon induction of autophagy by serum starvation, 
XIAP undergoes dephosphorylation due to inhibition of PI3K/Akt pathway. This dephosphorylation in turn 
promotes the dissociation of XIAP from Mdm2, which accelerates Mdm2-mediated p53 degradation and facilitates 
serum starvation-induced autophagy. In mouse models, phosphorylation of XIAP is shown to be essential in 
regulating tumorigenecity of HCT116 cells. Additionally, this XIAP–mediated autophagy inhibition was also 
detected in clinical tumor samples with a relatively high proportion. These results reveal a novel XIAP-Mdm2-p53 
pathway that mediates the inhibition of autophagy, by which XIAP contributes to tumorigenesis. 

S-2-13　The functional mechanisms of IL-17 family cytokines
Shu Zhu, Xinyang Song, Youcun Qian

（Institute of Health Sciences, Shanghai Institutes for Biological Sciences & Shanghai Jiaotong University School of 
Medicine, 225 South Chongqing Road, Shanghai 200025, P.R.China）

Interleukin-17A (IL-17A or IL-17), produced by Th17 cells as well as innate immune cells, not only plays a 
critical role in host defense against infections but also contributes to the inflammatory pathogenesis of autoimmune 
diseases. Its functional mechanisms remain incompletely understood. Here we identify a novel mechanism for 
IL-17 through regulation of miR-23b expression during autoimmune pathogenesis. miR-23b was commonly 
downregulated in inflammatory lesions of humans with lupus or rheumatoid arthritis, as well as in the mouse 
models of lupus, rheumatoid arthritis or multiple sclerosis, where IL-17 was upregulated. IL-17 downregulated 
miR-23b expression in primary stromal cells and was essential for the downregulation of miR-23b during 
autoimmune pathogenesis. In turn, miR-23b suppressed IL-17-, TNF-α or IL-1β-induced NF-κB activation and 
inflammatory cytokine expression by targeting TAB2, TAB3 and IKK-α and, consequently, repressed autoimmune 
inflammation. Thus, IL-17 contributes to autoimmune pathogenesis by suppressing miR-23b expression in radio-
resistant resident cells and promoting proinflammatory cytokine expression.

IL-17 family contains six cytokines (IL-17A to IL-17F). IL-17A and IL-17F are critical for host defense against 
bacterial infections while IL-17E (also named IL-25) is essential for Th2 mediated biology. The function of 
the other cytokines is not well understood. Here we found that IL-17C is the cytokine for the orphan receptor, 
Interleukin 17 receptor E (IL-17RE), and plays an essential role in host mucosal defense against bacterial 
infection. IL-17C activated downstream signaling through IL-17RE-IL-17RA complex for the induction of genes 
encoding antibacterial peptides as well as proinflammatory molecules. IL-17C was upregulated in colon epithelial 
cells during infection with Citrobacter rodentium and acted in synergy with IL-22 to induce the expression of 
antibacterial peptides in colon epithelial cells. Loss of IL-17C-mediated signaling in IL-17RE-deficient mice led 
to lower expression of genes encoding antibacterial molecules, greater bacterial burden and early mortality during 
infection. Together our data identify IL-17RE as a receptor of IL-17C that regulates early innate immunity to 
intestinal pathogens.



��

S
ym

p
osia│

2012

年
全
国
生
物
化
学
与
分
子
生
物
学
学
术
大
会

S-2-14　Targeting peroxiredoxins against leukemic cells by adenanthin
Guo-Qiang Chen

（Key Laboratory of Cell Differentiation and Apoptosis of Chinese Ministry of Education, Shanghai Jiao Tong 
University School of Medicine (SJTU-SM), Shanghai 200025, CHINA.）

Peroxiredoxins (Prxs) are a family of small non-seleno peroxidases that catalyze peroxide reduction of H2O2, a 
reactive oxygen species (ROS) that has drawn much interest because of its role as a second messenger in cellular 
signaling pathways. Emerging data have implicated an association between alterations in the protein levels of 2-Cys 
Prx isoforms and human major diseases such as cancers, cardiovascular diseases, diabetes, and neurodegeneration, 
and the potential of 2-Cys Prxs as therapeutic targets for these major diseases has been clearly demonstrated. 
However, isotype-specific inhibitors remain to be developed. We report that adenanthin, a diterpenoid isolated 
from the leaves of Rabdosia adenantha, induces differentiation of acute myeloid leukemia cells through directly 
targeting the conserved resolving cysteines of Prx I and Prx II and inhibiting their peroxidase activities. In 
consequence, cellular H2O2 levels are elevated, leading to the activation of extracellular-signal regulated kinases 
and increased transcription of CCAAT/enhancer binding protein beta, which contributes to adenanthin-induced 
differentiation. Adenanthin induces AML cell differentiation, represses tumor growth in vivo and prolongs the 
survival of retinoid acid-sensitive and resistant murine models. Thus, adenanthin can serve as the first lead natural 
compound for the development of Prx I- and Prx II-targeted therapeutic agents, which may represent a promising 
approach to inducing differentiation of AML cells.

S-2-15　MST1/2-Yap signaling pathway in organ size control and cancer 
development 

Hongtan Wu, Luyao Wei, Suyuan Ji, Fuqin Fan, Funiu Qin, Lanfen Chen, Dawang Zhou

（School of Life Science, Xiamen Univeristy,Xiamen, Fujian,China,361005
Email:dwzhou@xmu.edu.cn, Tel: 0592-2185350, Fax:0592-2185350）

Hippo-Lats-Yorkie signaling regulates tissue overgrowth and tumorigenesis in Drosophila. We show that the Mst1 
and Mst2 protein kinases, the mammalian Hippo orthologs, are cleaved and constitutively activated in the mouse 
liver. Combined Mst1/2 deficiency in the adult liver results in loss of inhibitory Ser127 phosphorylation of the 
Yorkie ortholog, Yap1, massive overgrowth, hepatocellular carcinoma (HCC). While deleted both of Mst1 and 
Mst2 in the developing mouse liver, these mice exhibit a dramatic expansion of undifferentiated cells that resemble 
bipotential liver progenitors. Remarkably, these mice invariably go on to develop both hepatocellular carcinoma 
and cholangiocarcinoma within four months.  Reexpression of Mst1 in HCC-derived cell lines promotes Yap1 
Ser127 phosphorylation and inactivation and abrogates their tumorigenicity. Notably, Mst1/2 inactivates Yap1 
in liver through an intermediary kinase distinct from Lats1/2. Approximately 30% of human HCCs show low 
Yap1(Ser127) phosphorylation and a majority exhibit loss of cleaved, activated Mst1. Mst1/2 inhibition of Yap1 is 
an important pathway for tumor suppression in liver relevant to human HCC.
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S-3-01　植物小RNA和长非编码RNA

戚益军

（清华大学生命科学学院，北京生命科学研究所）

qiyijun@tsinghua.edu.cn

　　小RNA（small RNAs）介导的RNA干扰 (RNA interference, RNAi) 是真核生物中的一种保守的基因表达

调控机制。它在发育调控，抵抗病毒侵染，以及染色质修饰等诸多生物学过程中起到重要的作用。在植

物中存在复杂的RNAi通路，其中包括miRNA介导的mRNA靶标切割或翻译抑制和siRNA介导的DNA和组

蛋白甲基化进而引起转录水平的基因沉默。最近，我们实验室发现一类被命名为diRNA的小分子RNAs可

在DNA双链断裂修复中起重要作用。我们实验室综合遗传学，分子生物学，生物化学和生物信息学的方

法，以拟南芥和水稻为模式生物，研究中植物RNAi的作用机理和功能。我们的主要兴趣包括植物RNAi通

路中新组分的鉴定、RNAi组分在不同通路中的特异化、diRNA在DNA双链断裂修复中的作用机制、以及

各类小RNA在植物生理和发育过程中的功能。除小RNA外，我们对植物中长非编码RNA（long non-coding 

RNA）的作用机制和生物学功能也感兴趣。在报告中，我将介绍和讨论我们在小RNA和长非编码RNA研

究方面的一些进展。

S-3-02　EM studies of eukaryotic transcriptional complexes: structural 
insights into transcription regulation

Jianye Wang, Xuejuan Wang, Zhenrui Ding, JinhuaJi, Qianqian Sun, Gang Cai.

（School of Life Sciences, University of Science and Technology of China and Hefei National Laboratory for Physical 
Sciences at the Microscale）

Understanding how the interplay among the macromolecular complexes of RNA Polymerase II transcription 

machineryregulates transcription will critically benefit from the detailed structural information about the 

mechanism of their functionalinteractions. However, because of its large size and complexity and it is stabilized 

by a multiplicity of dynamic protein-proteinand protein-nucleic acid interactions, the structural analysis is 

complicated by both compositional and conformationalheterogeneity. Macromolecular cryo electron microscopy 

(cryo-EM) is uniquely suited for structural analysis of the large multiproteincomplexes. Our studies focus on 

applying advanced cryo-EM imaging and data analysis techniques to examine thestructures and functional 

interactions of key transcription complexes and attain a structural understanding of transcriptionregulation 

mechanism. I am going to present our most recent work on the EM structural studies of RNA Polymerase 

IItranscription machinery.
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S-3-03　植物染色质结构重要调控蛋白质的功能研究

沈文辉

(复旦大学生命科学学院)

　　染色质是真核生物遗传和表观遗传信息的载体，其结构调控与基因组转录、复制、修复等生物学过

程紧密关联。通过研究拟南芥和水稻中染色质结构修饰及组装调控因子，我们发现组蛋白赖氨酸化学修

饰酶及组蛋白分子伴侣在调控植物开花时间、孢子体和配子体生长发育、及植物对外界环境应答等过程

中具有重要功能。表观遗传调控与植物细胞的全能性和植物生长发育的高度可塑性密切相关。我们将展

示近期研究结果，讨论染色质修饰及核小体组装调控基因转录和DNA损伤修复的分子机理。

S-3-04　Molecular basis for jasmonate regulation in plant defense and 
development

BosenZhang, Li Sun,Huang Huang,Meng Fan,DeweiWu, DaoxinXie

（School of Life Sciences, TsinghuaUniversity, Beijing 100084, China）

 daoxinlab@tsinghua.edu.cn

Plant defenses against biotic stresses caused by insect herbivores and necrotrophic pathogens via adjusting various 
physical and chemical processes. The release of volatile organic compounds (VOCs) is the key mechanism when 
plants defend themselves against biotic attackers. These VOCs are induced and present potential to enhance fitness 
of host plant after mechanical wounding or insect feeding. As prominent VOCs, jasmonic acid and its bioactive 
derivatives (JAs), which serve as phloem-mobile long-distance signals, are capable of manipulating the challenges 
emerging in response to stress and damage. JAs are synthesized from linolenic acid residing in chloroplast 
membranes in plant. An active JA could be recognized by F-box protein COI1 to promote the JA signaling cascade 
via identifying and degrading JAZ protein by 26S proteasome. Some transcriptional activators and repressors are 
released to modulate distinct JA-dependent functions, such as resistance responses and defense genes’ expression. 
Subsequently, some defense-related compounds and active phenolics or phytoalexins also were released to repel 
herbivores and attract insects’ natural enemies. In addition, JAs were found to play important role in regulating 
plant growth and development. The molecular basis for JAs regulation in plant defense and development will be 
discussed. 
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S-3-05　Regulatory expression and role of human ACAT

Bo-Liang Li

（State Key Laboratory of Molecular Biology, Institute of Biochemistry and Cell Biology, Shanghai Institutes for 
Biological Sciences, Chinese Academy of Sciences, Shanghai 200031, China）

Acyl-coenzyme A:cholesterol acyltransferase (ACAT) is an intracellular enzyme present in the endoplasmic 
reticulum of various eukaryotic cells and catalyzes the formation of cholesteryl esters with the long-chain fatty 
acyl-coenzyme A and free cholesterol as substrates. It plays the crucial role in cholesterol homeostasis and holds 
the vital position in correlative diseases, such as atherosclerosis and Alzheimer's disease. At present, two ACAT 
genes (encoding ACAT1 and ACAT2) have been identified in mammals. In human, ACAT1 is the major isoenzyme 
in all of the tissues or cells examined and ACAT2 is expressed abundantly in the small intestine and embryonic 
liver as well as minimally in monocytic cells.

In collaboration with professor TY Chang's laboratory in Dartmouth Medical School (USA), We have first reported 
the genomic organization of human ACAT1 and ACAT2 genes and the correlative promoters, and revealed a series 
of mechanisms for the regulation of human ACAT1 and ACAT2 expressions, and also dealt with certain metabolic 
roles, such as the macrophage-derived foam cell formation as the pathological early stage of atherosclerosis. 
Here, we report our recent findings on the regulatory expression and role of human ACAT. It has been found that 
human ACAT1 56-kD isoform is produced from a trans-spliced RNA matured through exo-endogenous trans-
splicing between a transcript, derived from recombinant plasmids, and the human ACAT1 4.3-kb chimeric mRNA, 
which is presumably processed through a prior interchromosomal trans-splicing. Also, in study on human ACAT2, 
we uncover that human ACAT2 is induced in development of HCC to mediate the excretion of accumulated 
oxysterols, and its inhibition specifically suppresses the growth of HCC cell lines and xenografts by increasing 
the accumulation of oxysterols. Taken together, we provide a novel model linked with the exogenous recombinant 
plasmid for multiple trans-splicing in human, and a new insight in which the ACAT2 inhibition can be used as a 
high potential therapy for HCC patients.

S-3-06　“Mediatoring” the gene expression and diverse biological functions

王　纲  

（中科院上海生科院生化细胞所）

 

哺乳动物Mediator 是由约30 多个进化上保守的蛋白质组成的多蛋白复合体,是介于转录因子与RNA 

Polymerase II 基础转录机器之间的连接桥梁。一般认为Mediator是基因表达中最为巨大、也是极为重要的

一个辅因子，几乎所有的基因表达都需要Mediator 的调节。不同的Mediator亚基具有对信号转导及基因调

控的特异性： 当不同的转录因子受到环境及发育信号的影响时，就会与Mediator 中的某个特定的蛋白质

发生相互作用，促进Polymerase II 及通用转录因子(GTFs)在特定基因起始序列上的聚集并形成预起始复合

物(PIC)，进而调节特定的基因表达。此外，Mediator 复合体还可以与各种辅因子相互作用，而这些相互作

用最终使得Mediator 复合物可以整合接收到的各种信息，从而控制下游基因的激活或沉默，调控细胞的生

长、分化及各种生理病理功能。该演讲将讨论Mediator在调控mRNA的选择性加工、细胞命运决定、以及

癌症发生发展中的关键作用
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S-3-07　ERK/PI3K signaling in cancer metastasis

Zhixiong Xiao

（Center of Growth, Metabolism and Aging, College of Life Sciences，Sichuan University, Chengdu, China）

The p53 family member p63 is expressed as multiple isoforms involved in diverse biological functions, including 
cell proliferation, survival, apoptosis, differentiation, senescence, and aging. An inverse correlation between 
p63 expression and cancer progression in a variety of human cancers suggests that p63 functions as a metastasis 
suppressor.  Our study shows that the predominant isoform of p63, ΔNp63α, plays a major role in inhibiting 
cell migration, invasion, and cancer metastasis by controlling expression of mitogen activated protein (MAP) 
Kinase Phosphatase 3 (MKP3).  Accordingly, ΔNp63α regulates Erk1/2 activity via MKP3 in both cancer and 
non-transformed cells.  Ablation of ΔNp63α results in higher Erk1/2 signalling and increased cell migration and 
invasion, which is reverted by either knockdown of Erk2, or by reintroduction of the ΔNp63α isoform, but not by 
other isoforms.  Furthermore, reduced p63 expression increases metastatic frequency in an animal model of breast 
cancer.  In addition, we show that constitutive activation of PI3K down regulates ΔNp63α, leading to enhanced 
tumor cell migration, invasion and metastasis.  Together, these results establish a novel molecular pathway that 
p63 modulates and/or mediates ERK/PI3K signalling pathways in regulating cancer metastasis.

S-3-08　死亡信号分子FADD的非凋亡功能研究

华子春

（南京大学医药生物技术国家重点实验室，南京市汉口路22号，210093）

zchua@nju.edu.cn

　　FADD是TNF受体家族细胞凋亡过程中的一个重要的接头蛋白。当FADD上游的受体-配体（Fas-

FasL）发生突变时（lpr或gld小鼠），细胞凋亡信号缺乏；此时，lpr或gld小鼠都会发生不同程度的自身免

疫性疾病。因此人们预测，FADD缺失的小鼠也会产生类似的自身免疫性疾病。然而，FADD基因剔除后

没有表现出现有理论预计的淋巴细胞增殖增强的表型，相反，出现T细胞发育和增殖缺陷现象。FADD如

何影响免疫细胞发育和增殖?其细胞增殖活性的结构基础何在？与其凋亡功能的关系怎样？这些问题一直

困扰着研究人员。我们将FADD磷酸化位点定位于Ser191，发现Ser191突变不影响FADD细胞凋亡的功能，

但在细胞增殖功能中扮演重要作用。包含Ser191的FADD C末端是独立于其细胞凋亡结构域的一个新结构

域，它是哺乳动物在进化中获得的。它独立于FADD细胞凋亡功能、负责调节细胞增殖，Ser191扮演重要

角色。FADD同时具有细胞凋亡和增殖的生物功能，集两个相反功能于一身。

　　最近，我们又发现了FADD一个新的非凋亡生物学功能--具有调节细胞迁移的作用，其作用机制是能

够调节PKC的的磷酸化、稳定性和信号终止，从而调控细胞骨架、运动和趋化性。
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S-3-09　Forkhead因子介导的肌肉干细胞命运决定

胡　苹

（中国科学院上海生物化学和细胞生物学研究所）

　　成体干细胞负责哺乳动物出生后组织和器官的再生。这些细胞通常处于静息状态，在损伤等外界条

件刺激下进入增殖和分化状态，并最终再生出需要修复的组织。成体干细胞是再生医学治疗中很重要的

细胞来源，但是成体干细胞移植在临床应用中面临着一个严重的问题，即干细胞在植入体内后很快进入

静息状态，无法再生出所需要的组织。成体干细胞是如何在静息、增殖、分化状态之间相互转换，从而

满足生物体组织再生的要求的，目前还所知甚少。我们利用肌肉干细胞为模式系统，研究信号传导系统

与转录调控系统之间的相互作用，及其与成体干细胞命运决定的关系。研究表明，Forkhead转录因子家族

成员可以激活MyoD等决定肌肉干细胞谱系的基因的表达；并在成体干细胞的状态转换中起重要的作用，

通过对不同成员的选择性使用，肌肉干细胞在保持MyoD等MRF基因表达的同时，可以对营养状况等环境

因子的改变做出不同的响应，从而影响肌肉干细胞的增殖和分化潜能。对Forkhead转录因子家族成员与信

号传导系统的关系的深入研究，将帮助我们了解调控成体干细胞在静息、增殖、分化状态之间转换的分

子机理，进而对成体干细胞在临床应用中所面临的问题提出解决方案，促使更多的成体干细胞在临床移

植后进入增殖、分化状态，实现组织器官的再生。

S-3-10　基因转录后RNA可变剪接调控的分子机制研究

杨赟，詹雷雷，张文静，李国丽，王文锋，毕菁佩，岳媛，王学斌，张鹏，金勇丰

（浙江大学生命科学学院生物化学研究所）

　　RNA可变剪接的调控对细胞分化和发育以及疾病发生等至关重要，但对它的作用机制还缺乏了解。

我们通过比较基因组分析表明内含子顺式元件可以用来调控14-3-3ξmRNA前体的互斥剪接。这些元件是

特异的，但其在RNA二级结构水平上却表现出进化的保守性。研究表明RNA前体中内含子之间的互补配

对，通过靠近激活原理，环内抑制作用，和 RNA互补配对的物理竞争这三重功能协调作用确保在多个外

显子中只选择一个进行剪接。另外，我们还在Dscam (含有3万种异构体)的外显子4簇和外显子9簇以及Mhc 

(含有480 种异构体) 中发现相似的顺式元件。因此提出了一种能够广泛适用外显子互斥剪接调控的机制。

另外，我们对RNA可变剪接的RNA顺式元件与蛋白因子相互作用进行了研究。



��

S
ym

p
osia│

2012

年
全
国
生
物
化
学
与
分
子
生
物
学
学
术
大
会专题报告四：细胞行为与细胞器功能的分子调控



��

S
ym

p
osia│

2012

年
全
国
生
物
化
学
与
分
子
生
物
学
学
术
大
会

S-4-02　Spatial regulation of cell signaling and its physiological functions

Yan Chen

（Institute for Nutritional Sciences, Shanghai Institutes for Biological Sciences, Chinese Academy of Sciences, 
Shanghai 200031, China）

Subcellular compartmentalization has become an important theme in cell signaling. We recently discovered that 
a mode of spatial regulation of Raf kinase by PAQR3 and renamed it RKTG for Raf kinase trapping to Golgi. 
PAQR3/RKTG is a seven-transmembrane protein specifically localized in the Golgi apparatus. PAQR3/RKTG 
is able to sequestrate Raf proteins to the Golgi apparatus and inhibit Ras-Raf-MEK-ERK signaling. In addition, 
PAQR3/RKTG can translocate Gbeta subunit of GPCR to the Golgi apparatus and downregulate Gbeta-mediated 
signaling such as AKT activation. Our series of studies indicate that PAQR3/RKTG may function as a tumor 
suppressor as revealed by experiments performed in animal models and human cancer samples. Our ongoing 
studies suggest that p53 has a functional interaction with PAQR3/RKTG in epithelial-mesenchymal transition 
(EMT), a process involved in tumor invasion and metastasis. Lately, our studies found that PAQR3/RKTG is able 
to modulate insulin signaling. Using high fat diet-induced insulin tolerance and obesity in the mouse, we found 
that PAQR3/RKTG depletion is able to improve insulin sensitivity and reduce obesity. In conclusion, our studies 
reveal that PAQR3/RKTG has diverse biological functions that affect many aspects of physiological functions via 
spatial regulation of cell signaling. 

S-4-03　Lipid droplets: metabolic syndromes and biofuel development

Pingsheng Liu

（Institute of Biophysics, Chinese Academy of Sciences）

The aberrant storage of neutral lipids in lipid droplets has been linked to human metabolic syndromes. To study 
how lipid droplets are involved in these health problems, we have carried out several experiments on lipid droplets 
of skeletal muscle and heart by isolation and proteomic analyses of the organelle. We found that monounsaturated 

S-4-01　Function and molecular mechanism of acetylation in 
autophagy regulation

Li Yu

(Tsinghua University)

Proteinacetylation emerged as a key regulatory mechanism for many cellular processes.  We used genetic 
analysis of Saccharomyces cerevisiae to identify Esa1 as a histone acetyltransferase required for autophagy.  We 
further identified the autophagy signaling component Atg3 as a substrate for Esa1.  Specifically, acetylation of 
K19 and K48 of Atg3 regulated autophagy by controlling of Atg3 and Atg8 interaction and lipidation of Atg8.  
Starvation induced transient K19-K48 acetylation  through spatial and temporal regulation of  the localization of 
acetylase Esa1 and the deacetylase Rpd3 on pre-autophagosomal structures (PAS) and their interaction with Atg3.  
Attenuation of K19-K48 acetylation was associated with attenuation of autophagy.  Increased K19-K48 acetylation 
after deletion of the deacetylase Rpd3 caused increased autophagy.  Thus protein acetylation contributes to control 
of autophagy.
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fatty acid utilizes lipid droplets to prevent skeletal muscle cells from saturated fatty acid-induced ER stress and 
insulin resistance, while decrease of triglyceride hydrolysis in heart lipid droplets was involved in the development 
of heart failure.
Compared to mammalian cells, bacteria are relatively simple to be used to study cellular organelle and possess 
higher efficiency to convert biomass to TAG. We established a platform to study an oleaginous bacterium, 
including a complete genome sequencing, comparative transcriptomes, lipid droplet proteome, and genetic 
mutagenesis. We identified a main protein of bacterial lipid droplets and found that deletion of this protein causes 
super-sized lipid droplets. Based on its characteristics, we propose the term microorganism lipid droplet small 
(MLDS) for the protein.
Lipid droplet biology can provide information and tools for understanding of metabolic syndromes and 
development of biofuel production.

S-4-04　The nuclear periphery, dynamics and function

Ran Qi, Li Guo, Quanlong Lu, Xuelong Lu, He Ren, Qing Jiang and Chuanmao Zhang*

（College of Life Sciences, Peking University, Beijing 100871）

zhangcm@pku.edu.cn

The nuclear periphery forms a controlled boundary between chromatin and the rest of the cell. It is generally 
composed of the nuclear envelope (NE), the nuclear pore complexes (NPCs) and the nuclear lamina (NL). The NE 
is double-layered nuclear membrane studded with the NPCs. The NL is a filamentous network under the NE and 
the NPCs. In higher eukaryotes, The NE disassembles into membrane vesicles or is absorbed into the endoplasmic 
reticulum in early mitosis. Along with NE disassembly in mitosis, the NPCs depolymerize into nucleoporins (Nups) 
and disperse into the cytoplasm, and the NL depolymerizes into its components the lamin proteins. At the end 
of mitosis, the nuclear periphery reforms around each of the two segregated daughter chromosome masses. The 
dynamics of the NE, NPC and NL are crucial for normal cell function. 
LBR, Nups and Baf1 (Barrier to auto-integration factor1) have been proposed to play vital roles in the NE 
assembly. Ran and importin-β regulate several steps of the NE and NPC assembly in C. elegans embryos, S. 
cerevisiae and Xenopus extracts. We have extensively investigated the role of importin-β in the NE and NPC 
assembly using both Xenopus egg extracts and cultured somatic cells and proved that importin-β mediates the 
NE and NPC assembly by association directly with LBR and Nups. RNAi knock-down of LBR causes the NE 
assembly failure and abnormal chromatin decondensation of the daughter cell nuclei, leading to the daughter 
cell death at early G1 phase through apoptosis. Biochemical analysis shows that the N-terminal domain of LBR 
directly interacts with importin-β. We also show that this binding is cell cycle-regulated and dependent on the 
phosphorylation of LBR S71 by p34cdc2 kinase. Perturbation of the interaction of LBR with importin beta 
induces the NE assembly failure. Baf1 is involved in normal nuclear periphery reformation. Here, we found 
that acetylation/deacetylation and phosphorylation of BAF1 is coupled with the nuclear periphery dynamics. 
Acetylation defects of BAF1 interfere with the chromatin organization and correct nuclear envelope reassembly 
by impairing its phosphorylation and its associated proteins location. Thus, we conclude that the post-translational 
modifications of the nuclear periphery proteins by protein kinases/phosphatases and acetylases/deacetylases play 
pivotal roles in the nuclear periphery dynamics and function.
    Although importin-β is essential for the NE and NPC assembly regulated by Ran GTPase, large excess of 
importin-β protein inhibits NPC assembly around chromatin in the extracts, leading to that the role of importin-β 
in NE and NPC assembly remains controversial. We found that importin-β regulates the NPC assembly in an 
appropriate dose-dependent manner. Endogenous importin-β was recruited to the periphery of chromatin at the 
initiation stage of NPC assembly. When importin-β was depleted by RNAi, Nups were mislocalized from the NE 
to the cytoplasm, indicating that importin-β is essential for correct localization of Nups to form NPCs at the end of 
mitosis. Taken together, we propose that an appropriate concentration and chromatin localization of importin-β are 
required to ensure the proper NE and NPC assembly around the chromatin.
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S-4-06　Molecular regulation of mitochondrial autophagy in mammalian cells
Lei Liu1,2,6, Du Feng3,6, Ming Chen1,2, Guo Chen3, Qiaoxia Zheng1,2, Pingping Song3, Qi Ma1,2, 

Chongzhuo Zhu1,2, Lei Huang4,5, Baowei Li1,2, Xiaohui Wang1, Haijing Jin1, Jun Wang1, Yushan 

Zhu3, Senfang Sui4, Quan Chen1,2,3

（1Laboratory of Apoptosis and Cancer Biology, The State Key Laboratory of Biomembrane and Membrane Biotechnology, 
Institute of Zoology, Chinese Academy of Sciences, China；2 Graduate School of the Chinese Academy of Sciences, China；3 

College of Life Sciences, Nankai University, Tianjin, China；4 College of Life Sciences, Tsinghua University, China；5 Center 
of Biomedical Analysis, Tsinghua University, China；6These authors contributed equally to this work）

Mitochondria are major source for free radical generation in addition to its functions in cell death and energy 
metabolism. Accumulation of damaged mitochondria is harmful to the cell and has been related with a 
number of diseases including neurodegenerative diseases, diabetes and cancers. Recently, it has been shown 
that dysfunctional mitochondria can be selectively removed by a mechanism of mitochondrial autophagy, or 
mitophagy. The molecular regulation of this critical process in mammalian cells remains poorly understood. 

We have identified that Fundc1, an integral mitochondrial outer membrane protein, is a new receptor of mitophagy. 
Ectopic expression of Fundc1 induced highly selective engulfment of fragmented mitochondrion into LC3 and 
LAMP1 positive autolysosomes, which was inhibited in Atg5 deficient cells. Fundc1 interacted with LC3 through 
its typical LC3 interacting region (LIR) and deletion of LIR completely abolished its interaction with LC3 and 
subsequently the induction of mitophagy. Knockdown of endogenous Fundc1 significantly prevented hypoxia-
induced mitophagy which can be rescued by the expression of wild type Fundc1, but not mutants in the LIR. 
Importantly, we found that Fundc1 is phosphorylated at the LIR motif by Src kinase which represents a critical 
signal for mitophagic regulation. Our data suggest that Fundc1 is a novel mitophagy receptor and it is required and 
sufficient for selective mitophagy, a critical mechanism for mitochondrial quality control in mammalian cells. 

S-4-05　Shaping the tubular ER network
Junjie Hu

(Nankai University, Tianjin 300071)

The generation of the tubular network of the endoplasmic reticulum (ER) requires homotypic membrane fusion 
that is mediated by the dynamin-like, membrane-bound GTPase atlastin (ATL). We have determined crystal 
structures of the cytosolic segment of human ATL1, which give insight into the mechanism of membrane fusion. 
The structures reveal a GTPase domain and athree-helix bundle, connected by a linker region. One structure 
corresponds to a prefusion state, in which ATL molecules in apposing membranes interact through their GTPase 
domains to form a dimer with the nucleotides bound at the interface. The other structure corresponds to a 
postfusion state generated after GTP hydrolysis and phosphate release. Compared with the prefusion structure, 
the three-helix bundles of the two ATL molecules undergo a major conformational change relative to the GTPase 
domains, which could pull the membranes together. The proposed fusion mechanism is supported by biochemical 
experiments and fusion assays with wild-type and mutant full-length Drosophila ATL. We also show that the 
C-terminal tail (CT) and the transmembrane (TM) segments of ATL are required for efficient fusion, and provide 
insight into their mechanistic roles. The essential feature of the CT is a conserved amphipathic helix. A synthetic 
peptide corresponding to the helix, but not to unrelated amphipathic helices, can act in trans to restore the fusion 
activity of tailless ATL. The CT promotes vesicle fusion by directly interacting with and perturbing the lipid 
bilayer, without causing significant lysis. The TM segments do not serve as mere membrane anchors for the 
cytosolic domain, but rather mediate the formation of ATL oligomers. Point mutations in either the C-terminal 
helix or the TMs impair ATL’s ability to generate and maintain ER morphology in vivo. Our results suggest that 
protein-lipid and protein-protein interactions within the membrane cooperate with the conformational change of 
the cytosolic domain to achieve homotypic ER membrane fusion.
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S-4-07　Molecular and cellular mechanisms of BLOC-1 in mediating 
lysosomal trafficking

Wei Li

(State Key Laboratory of Molecular Developmental Biology, Institute of Genetics & Developmental Biology, Chinese 
Academy of Sciences, Beijing 100101, China)

wli@genetics.ac.cn

Lysosomal trafficking is being regarded as an important process after endosomal sorting. This trafficking pathway 
has been involved in the biogenesis of lysosome-related organelles (LROs), modulation of signaling pathways 
and regulation of secretory lysosomes. It is known that several lysosomal trafficking complexes including AP-3, 
HOPS, ESCRTs, BLOCs participate in this process by mediating the binding of cargo proteins and motor proteins 
during trafficking. Disruption of any of these protein complexes may result in multiple LRO defects such as in the 
patients with Hermansky-Pudlak syndrome (HPS). In addition, the aberrant lysosomal degradation of signaling 
molecules affects the signaling transduction. In the neuronal cells, synaptic vesicle (SV) shares common features 
with lysosome-related organelles (LROs). Lysosomal trafficking is involved in the presynaptic SV biogenesis and 
exocytosis, as well as postsynaptic receptor degradation and signaling. I will discuss the current understanding of 
the components and functions of the biogenesis of lysosome-related organelles complex-1 (BLOC-1) and related 
disease caused by the traffic jams. 

S-4-09　Negative regulators of endocytic organelle fusion in C.elegans

Xiaojuan Sun, Kai Liu, Zhiyang Gao, Jing Xu, Yudong Jing, Xuezhao Liu, Hui Xiao and Chonglin Yang

（State Key Laboratory of Molecular Developmental Biology, Institute of Genetics and Developmental Biology, Chinese 
Academy of Sciences. No. 1 West Beichen Road, Chaoyang District, Beijing 100101, China）

During endocytic trafficking, appropriate homo- and hetero-typic fusion of early/late endosomes and conversion 
from early to late endosomes are critical for successful delivery of endocytic cargoes to lysosomes for degradation. 
Although many factors were found to promote early-to-late endosome conversion or homotypic organelle fusion, 
it is less understood how these events are negatively regulated to maintain organelle homeostasis. Here we report 
two novel genes named sorf-1 and sorf-2 (suppressor of organell fusion) that antagonize endocytic organelle 
fusion in C. elegans. In loss-of-function mutants of sorf-1 and sorf-2, endosomal/lysosomal compartments are 
slightly, but significantly, enlarged in the macrophage-like coelomocytes. In the absence of rab-7, however, sorf-1 
and -2 mutations result in the appearance of a gigantic granule reminiscent of early endosome in coelomocytes, 
indicating that loss of these genes caused inappropriate fusion of early endosomes. Similar phenotype was 
observed in double mutants of sorf-1 or -2 with sand-1 or ccz-1, which are essential for rab-7 to mediate the 
early-to-late endosome conversion. We also found that loss of sorf-1 and -2 rescued the small late endosome 
and lysosome phenotype in arl-8(lf) mutants in which lysosome biogenesis is defective, suggesting that these 
genes also antagonize late endosome/lysosome fusion. Our further analysis revealed that SORF-1 and -2 form a 
complex and they further interact with the HOPS complex that is essential for organelle fusion at multiple steps 
of endocytic trafficking. Altogether, these findings suggest that SORF-1 and -2 antagonize the activity of HOPS, 
thereby negatively regulate organelle fusion to maintain the homeostasis of endocytic organelles. 
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S-4-10　Retrograde signaling of ligand-gated ion channels in sensory neurons

Xu-Qiao Chen, Bin Wang and Lan Bao*

（State Key Laboratory of Cell Biology, Institute of Biochemistry and Cell Biology, Shanghai Institutes for Biological 
Sciences, Chinese Academy of Sciences, Shanghai, China）

baolan@sibs.ac.cn

Purinergic (P) X3 receptor is a ligand-gated ion channel abundantly expressed in dorsal root ganglion (DRG) 
neurons and play important roles in sensory and pain processing. Traditionally, activation of a ligand-gated ion 
channel in peripheral terminals of DRG neurons quickly produces actions. The effect and mechanism for the 
long-distance and long-term signaling mediated by a ligand-gated ion channel is unclear and requires further 
investigation. We found that the calcium influx through the P2X3 receptors after receptor activation could activate 
a signaling pathway comprised of protein kinase C, rat sarcoma viral oncogene and extracellular signal-regulated 
protein kinase (ERK), which could associate with endocytic P2X3 receptors to form “signaling endosome”. These 
endosomes were retrogradely transported from terminals to cell bodies of DRG neurons to increase the activation 
level of ERK and cAMP response element-binding protein in the cell bodies and enhance neuronal excitability. 
This study reveals that P2X3 receptor-activated signals are transmitted via retrogradely transported endosomes in 
primary sensory neurons and provide a novel signaling mechanism for ligand-gated channels.

This work was supported by grants from the National Natural Science Foundation of China (30930044).
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S-5-01　Structural Insight into the Allosteric Regulation of 
AMP-activated Protein Kinase

Jia-Wei Wu

（MOE Key Laboratory of Protein Sciences, School of Life Sciences,Tsinghua University, Beijing 100084, P.R. China）

The AMP-activated protein kinase (AMPK) acts as a master switch of anabolic and catabolic states by sensing the 
change in cellular levels of adenine nucleotides and regulating key metabolic pathways, and is thus a major drug target 
for obesity, type 2 diabetes and other metabolic disorders. AMPK is a heterotrimeric enzyme composed of the catalytic 
α-subunit and regulatory β- and γ-subunits, able to undergo allosteric activation upon AMP binding to the γ-subunit. 
However, the structural basis for this allosteric regulation remains controversial. In contrast to previous results, our co-
crystallized core structures of mammalian AMPK, in complex with either two ATP or three AMP molecules, exhibit 
significant conformational differences on the γ-subunit. Further structural and biochemical analyses identify Sites 3 
and 4 on the γ-subunit as two pivotal regulatory sites for AMPK allosteric activation. In addition, we provide lines of 
evidence showing that mammalian AMPKs possess an autoinhibitory domain (AID), which shares strikingly similar 
structure and kinase domain-interacting mode to the yeast ortholog. Most importantly, we identified two novel motifs 
(α-RIM1 and α-RIM2) respectively interacting with two γ-subunit sites, and both α-RIM1/2 motifs play significant 
roles in allosteric AMPK activation by AMP. These data led us to propose a new conformational switch model for the 
allosteric regulation of mammalian AMPK. 

S-5-02　Delineation of a signaling pathway connecting growth factor 
deprivation to autophagy

Shengcai Lin

（School of Life Sciences, Xiamen University）

Different from unicellular organisms, metazoan cells require the presence of extracellular growth factors to utilize 
environmental nutrients. However, the underlying mechanism was unclear. We have delineated a pathway, in 
which glycogen synthase kinase 3 (GSK3) in cells deprived of growth factors phosphorylates and activates the 
acetyltransferase TIP60, which in turn stimulates the protein kinase ULK1 to elicit autophagy. Cells with the Tip60 
gene replaced with TIP60S86A that cannot be phosphorylated by GSK3 are resistant to serum starvation-induced 
autophagy. Acetylation sites on ULK1 were mapped to K162 and K606, and the acetylation-defective mutant 
ULK1K162,606R displays reduced kinase activity and fails to rescue autophagy in Ulk1-/- mouse embryonic 
fibroblasts, indicating that acetylation is vital to the activation of ULK1. The GSK3-TIP60-ULK1 cascade 
seems to be specific for cells to sense growth factors, as TIP60 phosphorylation is not enhanced under glucose 
deprivation. Thus, the growth factor deprivation response pathway is perhaps unique to metazoan organisms, and 
the glucose starvation-autophagy pathway is conserved in all eukaryotic organisms.
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S-5-03　花生四烯酸代谢与心血管疾病机制研究与思考

朱　毅

（天津医科大学医学部生理学与病理生理学系）

　　花生四烯酸在生物体内主要是以磷脂的形式存在于细胞膜上，它在维持细胞生物学功能中起着重要
作用。在细胞内花生四烯酸可经过3条途径进行代谢：一是环氧化酶途径；二是脂氧化酶途径；第三就是
细胞色素P450 单氧化酶途径，其代谢产物为环氧花生烯酸 (EETs)。EETs分为4种类型：5,6-, 8,9-, 11,12- 
和14,15-EET。它们均可使血管平滑肌超极化，从而诱导冠状动脉舒张及降低黏附因子的表达。因此，
EETs被认为是一种内源性防止高血压、动脉粥样硬化等血管病变的保护因子。EETs可以通过信号通路调
节细胞增殖与血管新生，也可以由内皮细胞以旁分泌的作用释放并作用于周围的细胞，如血管平滑肌细
胞。可溶性表氧化物水解酶 (soluble epoxide hydrolase, sEH) 是一种通过催化水解反应使EETs转化为相应二
醇的水解酶，在哺乳动物心脏和血管组织都呈高水平表达。有研究显示药物性的抑制或基因敲除sEH均可
增加EETs的水平，并降低血管紧张素Ⅱ(AngⅡ)灌注诱发的高血压。

　　我们前期研究发现AngⅡ可以在心肌和血管内皮细胞中转录性上调sEH的表达水平。在AngⅡ所致的
高血压及心肌肥厚的大鼠模型中使用sEH抑制剂TUPS，可以明显减轻AngⅡ引起的高血压和心肌肥厚。
在sEH基因敲除的小鼠中，AngⅡ引起的血压升高幅度明显降低，但是炎症反应和心肌纤维化程度反而加
重。代谢组学结果显示sEH基因敲除的小鼠的花生四烯酸代谢谱发生改变。我们的研究结果为理解临床上
高血压和心肌肥厚发生、发展中的作用提供了新的理论依据；并为临床治疗提供了新的可能靶点。花生
四烯酸代谢组学的临床应用，有望在阐明花生四烯酸代谢引起的其他代谢通路研究方面出现新突破，使
整体和综合研究花生四烯酸的代谢产物在重大疾病病理状态下改变和意义成为可能。为临床工作提供新
的生物标志物，为早期干预的新靶点和治疗策略提供科学依据。

S-5-04　The zinc finger protein ZBTB20 regulates transcription of fructose-
1,6-Bisphosphatase 1 and β-Cell function

Ye Zhang1,2, Zhifang Xie1,2, Luting Zhou1,2, Ling Li1,2, Hai Zhang1,2, Guangdi Zhou1,2, Xianhua Ma1,2, 

Weiping J. Zhang1,2 *
（1Department of Pathophysiology, 2Center for Obesity & Diabetes Research and Innovation, Second Military Medical 

University, Shanghai 200433, China.）

The glucose metabolic pathway is critical for β cell function. Fructose-1,6-bisphosphatase (FBP)-1 is a gluconeogenic 
enzyme capable of regulating glucose metabolism and insulin secretion in β cells, but its transcription regulatory 
mechanism is poorly defined. Our previous study identified a potential role of the zinc finger protein ZBTB20 in 
glucose homeostasis. Here we show that ZBTB20 is a transcription repressor of Fbp1 gene, and plays an important 
role in regulating glucose-stimulated insulin secretion (GSIS) in β cells. We found that ZBTB20 was abundantly 
expressed by β cells and other endocrine cells in normal mouse islets, with the expression levels decreased in the 
islets from diabetic db/db mice. We generated β cell-specific Zbtb20 knockout mice using Cre/LoxP approach, which 
exhibited normal β cell development, hyperglycemia, hypoinsulinemia, glucose intolerance, and impaired GSIS. The 
isolated islets from the mutant mice showed impaired glucose metabolism, ATP production and insulin secretion after 
glucose stimulation in vitro, the latter could amount to normal levels in the presence of KCl. In addition, reducing 
ZBTB20 levels in β cell lines by RNA interference led to marked impairment of GSIS. Fbp1 expression was robustly 
upregulated in ZBTB20-knockout and ZBTB20-knockdown β cells, the impaired GSIS of which could largely be 
restored by inhibition of FBPase activity. We further demonstrated that ZBTB20 was recruited to Fbp1 promoter and 
repressed Fbp1 transcription in β cells. Taken together, these data suggest a critical role of ZBTB20 in β cell function 
and a potential target for the treatment of type 2 diabetes. 
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S-5-05　A novel miR-155/miR-143 cascade controls glycolysis by regulating 
hexokinase 2 in breast cancer cells

Shuai Jiang, Lingfei Zhang, Enduo Wang and Mofang Liu*

（State Key Laboratory of Molecular Biology, Institute of Biochemistry and Cell Biology, Shanghai Institutes for 
Biological Sciences, Chinese Academy of Sciences, Shanghai 200031, China）

Cancer cells preferentially metabolize glucose through aerobic glycolysis. This phenomenon, known as the 
Warburg effect, is an anomalous characteristic of glucose metabolism in cancer cells. Chronic inflammation is a 
key promoting factor of tumorigenesis. It remains, however, largely unexplored whether and how pro-tumorigenic 
inflammation regulates glucose metabolism in cancer cells. Here we show that pro-inflammatory cytokines 
promote glycolysis in breast cancer cells, and that the inflammation-induced miR-155 functions as an important 
mediator in this process. We further show that miR-155 acts to up-regulate hexokinase 2 (hk2), through two 
distinct mechanisms. First, miR-155 promotes hk2 transcription by activation of STAT3, a transcriptional activator 
for hk2. Second, via targeting C/EBPβ (a transcriptional activator for mir-143), miR-155 represses mir-143, a 
negative regulator of hk2, thus resulting in up-regulation of hk2 expression at the post-transcriptional level. The 
miR-155-mediated hk2 up-regulation also appears to operate in other types of cancer cells examined. We suggest 
that the miR-155/miR-143/HK2 axis may represent a common mechanism linking inflammation to the altered 
metabolism in cancer cells.

S-5-06　Revisit the functions of adiponectin

Allan Zijian Zhao

(Center of Metabolic Disease Research Nanjing Medical University)

Adiponectin is a polypeptide hormone that is secreted almost exclusively from the fat. Research in the past 
decade has focused largely on its role in the regulation of glucose and lipid metabolism as well as the protective 
effect on cardiovascular functions. Our recent work started to reveal a novel aspect of adiponectin in the control 
of functions of female reproductive tract. Homozygous adiponectin mice displayed markedly reduced fertility. 
Post-natal treatment of adiponectin knockout (AN-/-) mice with estrogen analog, DES, resulted in nodule 
formations in the uterus with hyperplasia or atypical hyperplasia of uterine epithelium as well as endometrial 
glands. Immunostaining of Ki67, p-AKT, and cyclin D1 showed sharply increased proliferation of epithelial 
cells.  In vitro, adiponectin treatment led to activation of AMPK, suppression of AKT activity as well as decreased 
expression of cyclin D1 in human endometrial cancer cells. These findings provide for the first time the molecular 
basis underlying the clinical observations that the incidence and prognosis of endometrial cancer is negatively 
correlated with the blood levels of adiponectin.  In a separate line of experiments, we found that the ovaries of 
AN(-/-) mice contained significantly higher number of atretic follicles relative to those of wild-type of mice. 
Stimulation of oogenesis following PMSG-hCG treatment resulted in reduced number of released oocytes.  In 
summary, adiponectin deficiency is an important adipocyte-derived hormone that controls the development 
endometrial cancer and oogenesis.
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S-5-07　Lipid storage regulation in Drosophila: 
how to coordinate growth and lipid storage

Xun Huang

（Institute of Genetics and Developmental Biology, Chinese Academy of Sciences, Beijing,100101, China）

xhuang@genetics.ac.cn

Maintaining lipid homeostasis becomes more and more important for modern wealth life. Within human body, 
proper lipid metabolism is important for both adipose and non-adipose tissues. Within the cells, lipid homeostasis 
is achieved through several lipid metabolic processes including lipid biosynthesis, lipid utilization, lipid storage, 
and lipid trafficking. We mainly use Drosophila models to study the regulation of lipid storage.

In many lipid metabolic-related diseases, such as obesity, ectopic lipid accumulations in non-adipose tissue are 
often observed and are critical for disease pathology. To unravel the mechanism governing fat storage and ectopic 
lipid accumulation in the whole organism level, we have conducted a large scale RNAi screen using Drosophila 
larval salivary gland as a model system. Among the ~1200 RNAi lines screened, we identified 55 candidate genes, 
including transcription factors, kinases, and lipid metabolic enzymes that cause ectopic lipid accumulation in 
salivary gland when knockdown. A detailed characterization of one of these genes, CDP-diacylglycerol synthase 
(CdsA) will be discussed in the symposium.

S-5-08　The obesity-associated FTO regulates gene expression of 
adipogenic factors

Yun-Gui Yang

（Genome Structure & Stability Group, Disease Genomics and Individualized Medicine Laboratory, Beijing Institute of 
Genomics, Chinese Academy of Science Beijing 100029, China.）

Obesity is the most serious public health problem of the 21st century, with dramatically increasing prevalence in 
adults and children. The discovery of the fat mass and obesity-associated gene (FTO) as the first gene contributing 
to non-syndromic human obesity by genome-wide association studies has accelerated the research on novel 
obesity gene(s). We previously showed that FTO as a RNA demethylase oxidatively demethylates the ubiquitous 
m6A modification in mRNA in vitro and in vivo in a manner comparable to those of the other AlkB family 
proteins. The N6-methyladenine (m6A) methylation of RNA by an evolutionarily conserved, multi-component 
methyltransferase complex is a phylogenetically ubiquitous post-transcriptional modification. This modification 
occurs most extensively in mammalian mRNA with an average frequency of 3-5 sites per gene transcript. The 
regulatory role of m6A in mRNA has been proposed to affect mRNA processing. The molecular mechanisms 
how this FTO-dependent reversible, ubiquitous m6A modification of mRNA functions in obesity remain largely 
unknown. Here we show that FTO promotes 3T3-L1 adipocyte differentiation by regulating gene expression of 
key adipogenic factors via its demethylase activity. FTO expression decreases dramatically, while the m6A levels 
of mRNA significantly increase during adipocyte differentiation. Adipogenesis inhibition by FTO knockdown 
can be relieved via ectopic expression of wild-type FTO but not that of its demethylase mutant form. Collectively 
our results provide direct evidence that FTO plays a regulatory role in gene expression of adipogenic factors 
indispensable for adipocyte differentiation. This new discovery may help develop the blockage of adipocyte 
differentiation as one of the most potent effective anti-obesity strategies. 
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S-5-10　The IRE1 signaling pathway of the unfolded protein response in 
the regulation of metabolic flexibility

Yong Liu

(Institute for Nutritional Sciences, SIBS, CAS)
 liuy@sibs.ac.cn

Accumulation of unfolded/misfolded proteins in the endoplasmic reticulum (ER) lumen of eukaryotic cells 
causes ER stress and activates the cellular unfolded protein response (UPR). The ER-localized transmembrane 
protein IRE1 (inositol-requiring enzyme 1), which possesses protein Ser/Thr kinase and endoribonuclease 
(RNase) activities, initiates a key signaling branch of the UPR. Upon ER stress, IRE1 is activated through trans-
autophosphorylation and dimerization, resulting in the non-conventional splicing of XBP1 (X-box binding 
protein 1) mRNA to yield an active form of this transcription factor. The spliced form of XBP1 induces a major 
transcriptional program of the UPR. Previously we have demonstrated that phosphorylation activation of hepatic 
IRE1 can respond to changes of the nutritional states. Employing tissue-specific gene-targeting strategies, we 
further investigated the metabolic function of IRE1 in the liver. We found that hepatic IRE1-XBP1 pathway plays 
a crucial role in the metabolic flexibility during the fasting response. We also explored the molecular aspects of the 
mechanisms by which IRE1 in liver cells acts as a regulatory switch in fuel utilization. These studies revealed the 
molecular links between the ER stress pathway and the homeostatic control of energy metabolism.

S-5-09　NPC1L1-mediated cholesterol uptake in mouse small intestine

Baoliang Song

（Institute of Biochemistry and Cell Biology, SIBS, CAS）

The multiple transmembrane protein Niemann-Pick C1 like1 (NPC1L1) is essential for intestinal cholesterol 
absorption. Ezetimibe binds to NPC1L1 and is a clinically used cholesterol absorption inhibitor. Recent studies 
in cultured cells have shown that NPC1L1 mediates cholesterol uptake through vesicular endocytosis that can 
be blocked by ezetimibe. However, how NPC1L1 and ezetimibe work in small intestine is unknown, thus, were 
examined in the current study. By immunoblots and immunostaining with specific antibodies, we found that 
NPC1L1 distributed in enterocytes of villi and transit-amplifying cells of crypts. ACAT2 was mainly presented 
in the apical cytoplasm of enterocytes, whereas ACAT1 was localized in Paneth cells of crypts and mesenchymal 
cells of villi. Both NPC1L1 and ACAT2 were highly expressed in jejunum and ileum. In the absence of cholesterol, 
NPC1L1 was localized on the brush border of enterocytes. Dietary cholesterol induced the internalization of 
NPC1L1 to the sub-apical sites beneath the brush border and became partially colocalized with endosome marker 
Rab11. Notably, ezetimibe blocked the internalization of NPC1L1 and cholesterol and caused their retention in the 
plasma membrane. These data suggest that NPC1L1 mediates cholesterol entering enterocytes through vesicular 
endocytosis, and ezetimibe blocks this step in vivo.
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S-6-01　三维电子显微学研究生物大分子复合物/分子机器是如何工作的

隋森芳

（清华大学生命科学学院， 北京 100084）

 suisf@mail.tsinghua.edu.cn

　　生命活动的很多基本过程是与系统的结构层次密切相关的。较高级的细胞结构层次显示出蛋白质、

核酸等生物大分子单独所不具备的生命特征。生命体中的蛋白质往往需要形成大的复合物以完成复杂的

生物学功能。对生物大分子复合物结构与功能的研究是当今生物学研究的热点和前沿之一。迅速发展的

冷冻电子显微学已经成为公认的研究生物大分子复合物的重要方法。报告利用冷冻电镜研究囊泡运输

（membrane traffic）中重要的蛋白质机器20S复合体的结构，研究AAA型ATPase酶家族蛋白成员NSF解聚

SNARE复合体的机制，并介绍冷冻电子显微学研究生物大分子复合物的一般思路。

S-6-02　Self-mediated metamorphosis of Mpro-C between monomer and 
domain-swapped dimmer

Xue Kang, Nan Zhong, PengZou, Shengnan Zhang,Changwen Jin and Bin Xia

(Beijing Nuclear Magnetic Resonance Center, Peking University, Beijing 100871, China)

Metamorphic proteins can reversibly interconvert between different foldtopologies under physiological condition. 
The transition of fold topology, e.g. protein metamorphosis, normally involveschanges in secondary structure 
elements, unpacking and repacking of protein hydrophobic core, and exposure of new surfaces. The C-terminal 
domain (Mpro-C) of SARS-CoV main protease adopts two different fold topologies, a monomer and a 3D domain-
swapped dimerwhich are relatively stable at room temperature.The structure of the domain-swapped dimer 
indicates that the dimerization is due to the exchange of α1-helicebetween two monomers.Interestingly, Mpro-C 
is found tospontaneouslyinterconvert between these two topological statesat 37 Mpro-C. The conversion rate is 
highly dependent on the temperature, while the conversion rate. Although the swappedα1-helix is fully buried 
inside the protein hydrophobic core, the metamorphosis of Mpro-C is carried out withoutthe hydrophobic core 
exposed to solvent. The domain swapping of Mpro-C is activatedby an ordered-to-disordered transition of its 
C-terminalα5-helix, and thedisordered “α5-helix”can provokeself-association of Mpro-C monomers.The protein 
metamorphosisshould be mediated by thedisordered “α5-helix”, without which Mpro-C can no longer form the 
domain-swapped dimer. Taken together, we propose that there forms a special dimeric intermediate enabling the 
protein core to unpack and α1-helices to swap in a hydrophobic environment, which minimizes the energy cost of 
the 3D domain swapping process.
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S-6-03　生物化学过程的单分子探测

赵新生

（北京分子科学国家实验室，分子动态与稳态结构国家重点实验室，北京大学化学与分子工程学院化学生物学
系，北京大学生物动态光学成像中心，北京 100871）

　　单分子探测作为一种生物物理化学的研究方法可以实时追踪单个分子的运动和变化，或者分辨复杂
体系中分子性质的分布，在生命科学研究中日益得到重视和应用。十多年前，我们实验室着手发展自己
的单分子探测手段[1]，开展了生物分子在活细胞中的转运[2]，小热休克蛋白的组装与解聚[3]，DNA杂交
[4]，蛋白质折叠[5,6]，细菌外膜蛋白质生成的质量控制[7]，酶的催化等生物化学过程的单分子探测，取得
一系列有意义的成果。本报告将介绍我们实验室常用的一些单分子探测技术，然后重点讨论我们最近利
用单分子探测技术研究H/ACA RNP假尿嘧啶合酶催化过程动力学机理的工作。

　　H/ACA RNP可以将很多重要的结构RNA（如rRNA，tRNA）以及剪接体RNA上的特定位点的尿嘧啶
修饰为假尿嘧啶。这一转化非常保守，有重要的生物学意义。复合体中含有四个蛋白亚基：L7ae, Cbf5, 
Nop10和Gar1，以及一个引导RNA。Cbf5是核心的反应亚基，其中有一段称作拇指环的序列，在反应中作
用关键，但目前对其功能的了解并不多。此外，Gar1虽然远离反应中心，却对反应速率影响极大，关于
它发挥作用的分子机制很不清楚。我们的研究表明：RNP复合体与底物的亲和力远大于与产物的亲和力，
即复合体可以识别只在一个碱基上的尿嘧啶与假尿嘧啶的微小差别；拇指环参与了关键的催化步骤，拇
指环的释放是反应的决速步；Gar1亚基的作用正是加快该决速步的反应速率。我们还表征了拇指环的多
时间尺度构象变化：拇指环结合底物到正确位点的反应时间在分钟量级，在开、关之间作构象翻转的动
态过程为毫秒量级，在势能极小点附近的摆动在100微秒量级。

S-6-04　蛋白质相互作用的生物力学技术与方法

龙　勉

（中国科学院力学研究所 生物力学与生物工程中心，北京，100190）

　　随着结构生物学、蛋白质组学的迅猛发展，对蛋白质功能定量化研究的需求日益增加；而力学、物
理、化学、数学等基础学科的介入，为进一步定量认识蛋白质结构-功能关系提供了新概念、新方法和新
技术。分子生物力学着重研究生物大分子的力学-生物学和力学-化学耦合规律，主要包括生物大分子间
特异性相互作用的定量测定，受体-配体、抗体-抗原结合与解离的反应动力学，作用力对蛋白质间相互
作用的调控，蛋白质变构和组装的分子动力学模拟等。

　　锚定于细胞或胞外基质表面的受体-配体相互作用有别于游离于胞外或胞质中可溶性蛋白质间相互作
用，呈现出动态、二维、随机、外力调控等特点，在炎症反应、血栓形成、肿瘤转移等病理生理过程中
起着重要的作用。如何从单个生物大分子或单个蛋白质复合物水平定量认识结构与构象改变、反应速率
与亲和性、复合物结合强度，不仅可以从新的视角阐明蛋白质的结构-功能关系，而且还可对蛋白质功能
调控提供预测。本文介绍了微管吸吮、光镊操控、原子力显微、平行流动等蛋白质功能检测实验技术，
以及力致、剪切分子动力学模拟等蛋白质构象分析方法，并以选择素、整合素等细胞粘附分子为例，说
明上述技术和方法在阐明炎症反应的分子识别机理中的应用。
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S-6-06　Dynamic protein-protein interactions mediating IGF-1R 
transactivation by GABAB receptor

Jianfeng Liu, Wenhua Zhang

（Sino-France Laboratory of cellular Signalling, Key Laboratory of Molecular Biophysics of Ministry of Education, 
College of Life Science and Technology, Huazhong University of Science and Technology, Wuhan 430074, China）

Many G-Protein-coupled receptors (GPCRs) can activate receptor tyrosine kinases (RTKs) in the absence of 
RTK ligands, a phenomenon called transactivation. However, the underlying molecular mechanisms remain 
undefined. Here we investigate the molecular basis of GABAB receptor-mediated transactivation of IGF-1R 
in primary neurons. We take a chemical biology approach by developing an activity-based probe targeting the 
GABAB receptor. This probe enables us first to lock GABAB receptor in an inactive state and then activate it with 
a positive allosteric modulator, thereby permitting monitoring of the dynamic of the protein complex associated 
with IGF-1R transactivation. We find that activation of GABAB receptor induces a dynamic assembly and 
disassembly of a protein complex, including both receptors and their downstream effectors. FAK, a non-receptor 
tyrosine kinase, plays a key role in coordinating this dynamic process. Importantly, this dynamic of the GABAB 
receptor associated complex is critical for transactivation and transactivation-dependent neuronal survival. Our 
work has identified an important mechanism underlying GPCR transactivation of RTKs, which was enabled by a 
new chemical biology tool generally applicable for dissecting GPCR signaling.

S-6-05   纳米粒子组装光合天线蛋白系统相互作用的拉曼光谱研究

都鲁超

(中科院物理研究所)
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S-6-07　CAV1—肝癌细胞转移通路间的关键节点蛋白

杨芃原，钟凡，余红秀，申华莉，张扬，刘银坤，钦伦秀

（复旦大学生物医学研究院, 上海200032）

　　为了避免前期研究单一基因/蛋白或者单一通路所产生的不完全结果, 我们应用的转录组学和蛋白质

组学的技术, 对6个肝癌转移细胞系和2个不转移细胞系进行了转录和蛋白翻译水平的研究。所用8个细胞

系均有HBV感染记录， 除1个不转移的细胞系是p53丢失后，其他的都是p53突变的。整合的结果得到了

16353个基因的转录组和7861个非冗余蛋白的蛋白质组。蛋白质组和转录组都发现表面上离散的一些关

键基因像CAV1，OPN，CD44，和E-cad实际上都指向了共同的通路，比如Wnt，RAS，TGF-b, EGF以及

HNF4A。我们验证了CAV1的表达可以促进转移，而阻止其表达可以抑制转移。我们还验证了CAV1对Wnt/

β-catnin的活化和功能有极其重要的作用。通路和网络的结果和分析表明CAV1处于转移相关EMT过程的

关键节点，对运动和侵袭的关键蛋白CD44，MMP，OPN的表达有主要的影响。

S-6-08　肝病相关糖基化修饰蛋白质的研究

韩欢欢，贾伟，卢庄，应万涛，张养军，秦伟捷，钱小红

（蛋白质组学国家重点实验室　军事医学科学院放射与辐射医学研究所　

北京蛋白质组研究中心，北京，100850）

　　糖基化蛋白质的核心岩藻糖化与多种重要的生理过程密切相关（如转化生长因子-β1 信号通路和表
皮生长因子信号通路等），糖蛋白的核心岩藻糖化还与多种疾病，特别是癌症相关（如肝癌、胰腺癌、
肺癌、卵巢癌、前列腺癌等）。越来越多的研究表明，监测某些糖基化蛋白质核心岩藻糖化形式的表
达水平变化，较检测这些蛋白质的总体表达水平变化，对疾病诊断具有更好的特异性和灵敏度。为此，
我们发展了一套全新的研究策略，以高准确度的生物质谱技术为基础，以简化的核心岩藻糖化糖肽为对
象，在核心岩藻糖蛋白质及分子量截留糖肽富集方法、中性丢失依赖的三级质谱采集方法、谱图筛选方
法、谱图优化方法等方面进行了创新性研究，实现了肝癌病人血清核心岩藻糖化蛋白质的规模化精确鉴
定，发现和验证了一批重要的肝癌相关核心岩藻糖化蛋白质。

　　CD44 是分布极为广泛的细胞表面跨膜糖蛋白，参与细胞的许多生理过程，包括生长调控，存活，分
化和迁移等。LSECtin 是一种在肝脏和淋巴结窦状细胞中高表达的C-型凝集素。研究表明，CD44s N-糖
链结构 与多种病毒表面糖蛋白之间的相互作用是造成这些病毒在肝脏和淋巴结聚集、感染的原因之一。
LSECtin 能够识别乳腺癌细胞上的CD44s 的N-糖链。为了探索上述事件的分子基础，我们开展了CD44s N-
糖链结构及其与LSECtin相互识别的系统研究，为深入揭示乳腺癌的肝转移的分子机制提供了线索。
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S-6-10　Proteomics for hypothesis-generating and hypothesis-testing

Lin Guo

（Department of Biochemistry  College of Life Sciences  Wuhan University  Wuhan, China 430072）

Abstract: Proteomics is a technique used for systematic study of protein properties in order to obtain a global, 
integrated view of cellular processes and networks.  By engaging stable isotope labeling strategies, mass 
spectrometry-based proteomics methods now can be quantitative, and can be used to monitor protein or protein 
post-translational changes in large scale. Not only proteomics is an effective tool for hypothesis-generating, it is 
also very useful in hypothesis-testing.  Examples will be given on how our lab utilizes mass spectrometry-based 
proteomics in various biological studies.

S-6-09　Phosphoproteomics of islets revealed extensive PTM regulation of 
insulin secretion 

Rong Zeng Qingrun Li Jiaming Li Jiarui Wu  

（Key Laboratory of Systems Biology, Institute of Biochemistry and Cell Biology, Shanghai Institutes for Biological 
Sciences, Chinese Academy of Sciences, Shanghai 200031, China）

The rapid response of insulin secretion of islet beta cell stimulated by glucose involved extensive regulations of 
protein behaviors. The subtle mechanism of this process still remains unclear and the PTM is supposed to play 
an important role. We developed a highly selective and sensitive method to perform Phosphopeptide Enrichment 
from a Small Protein Amount (PESPA). We applied a so-called enrichment-then-fractionation strategy to reach the 
high-coverage of phosphopeptides. Based on the method, thousands of phosphorylated sites could be identified 
in less than 50ug proteins of primary islets obtained from a single rat. Combined with the SILAC, the protein 
phosphorylation changes were quantified during the pathogenic period of diabetes. In the 4-week to 6-week 
islets of diabetic rats, we detected more than 3,000 phosphorylated sites and proteins. A number of proteins 
associated with insulin secretion granules were found phosphorylated and the changes of the phosphorylation 
might be involved in the impairment of insulin secretion in diabetes. In addition, several transcription factors 
were also regulated by phosphorylation, resulting in abnormal expression of proteins related to islet damage in 
diabetes development. During the development of diabetes, both of the islet proteins and its phosphorylation were 
regulated and involved in pathogenesis. Combined with protein quantification, the detection and quantification of 
phosphoproteome revealed the early changes of insulin secretion and gene expression, unveiling extensive post-
translational regulation of islet function during diabetes pathogenesis and progression.  
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S-7-01　非编码基因生物学—从生命起源到转化医学

屈良鹄

（中山大学，广州510275）

   

　　生命起源于“RNA世界”以后，在现代生物细胞中仍存在大量的非编码RNA，尤其是高等生物中，

存在一个巨大尚未被完全发现的“现代RNA世界”。非编码基因生物学（Biology of ncRNA gene）将揭示

生命是以调控为中心的RNA机器，并以整合编码和非编码基因的方式来注释生命基因组的结构与功能，

阐明生命起源与进化的本质。同时，非编码基因生物学从全新的角度揭示人类重大疾病发生的机制，为

这些疾病的防治提供理论依据和新的技术。非编码基因生物学主要内容包括：

　　1. RNA信息学：建立发展计算和实验RNA组学分析平台和技术体系解决生物海量信息的获得、收集

和分析处理等，关键科学问题是解析以非编码基因结构识别为主要内容的“第二套遗传密码”。

　　2. RNA生物学：围绕生理与遗传等核心问题，揭示细胞功能及命运决定中的“RNA与蛋白质协同调控网

络”，阐明遗传-表观遗传-获得性遗传中的非编码基因的起源与进化，解析生理与遗传的分子细胞机制。

　　3. RNA转化医学：以人类和人畜共患重大疾病的防治为目标，揭示疾病发生发展中的RNA调控网路

及干涉机制，整合生理与疾病信息，建立以RNA靶点及干涉技术为核心的药物筛选及药物创新平台。

S-7-02　MicroRNA对肝癌的调控作用及其分子机制

何祥火

（上海市肿瘤研究所癌基因及相关基因国家重点实验室，200032）

xhhe@shsci.org

　　MicroRNA（miRNA）是一类单链、非编码小分子RNA，主要在转录后水平通过促进靶基因mRNA的

降解或抑制其翻译过程而发挥负调控作用。miRNA不但参与生命活动的一些基本过程，如细胞分化、细

胞增殖、细胞凋亡和细胞代谢等，而且与人类疾病，尤其与恶性肿瘤的发生发展密切相关，可作为一类

新的癌基因及抑癌基因，在癌症的发生发展中起重要作用。近年，我们研究发现miRNA不仅与靶基因的

3’非翻译区结合，而且可与基因家族的蛋白编码区结合从而调控基因表达；建立了解析miRNA与mRNA

复杂的相互作用网络的实验方法；在肝癌染色体扩增区8q24.3内发现新的肝癌转移促进因子miR-151，

RhoGDIA是miR-151下游靶基因，介导了miR-151的促肝癌转移功能；miR-151与其宿主基因FAK协同作

用，活化Rac, cdc42及Rho GTPase，进而促进肝癌细胞的迁移、侵袭与转移；位于染色体扩增区17q11内

的miR-423能促进肝癌细胞的生长及G1到S期的细胞周期转换，p21Cip1/Waf1为其直接功能靶基因；发现

多个用于肝癌诊断及转移、复发、预后预测的miRNA分子标志物，其中miR-125b为肝癌候选抑癌基因，

主要通过抑制癌基因LIN28B发挥抑癌作用；发现miR-30d为肝癌转移促进基因，转移抑制基因GNAI2为其

功能靶基因；另外，肝癌中表达上调的miR-210不仅能够抑制肝癌细胞生长，而且能介导缺氧诱导的肝

癌细胞转移，VMP1 (vacuole membrane protein 1)为miR-210下游靶基因，在缺氧条件下，VMP1下调可介导

miR-210诱导的肝癌细胞侵袭与转移。这些研究有助于加深我们对肝癌发生、发展机制的深入了解，并可

望为肝癌的临床干预提供新的候选靶点及治疗策略。
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S-7-03　Discovery of new RNase for microRNAs biogenesis

Guixiang Lv 1,2, Zheng Hu 1, Hanjiang Fu 1, Yi1 Tie, Jie Zhu 1, Zhixian1 Sun, Xu Gao2, Xiaofei Zheng1  

（1Beijing Institute of Radiation Medicine, Academy of of Military Medical Sciences, Beijing 100850, China
2Department of Biochemistry and Molecular Biology, Harbin Medical University, Harbin 150086, China）

MicroRNAs generation is the prerequisite for microRNAs function. The expression regulation and generation of 
microRNAs is a complex process. The detailed mechanism of microRNAs biogenesis and regulatory has not been 
fully elucidated. In mammals, the mature microRNAs are usually processed by two RNase III family members 
Drosha and Dicer. Now, we found that RNase L can also process some microRNAs under certain conditions. The 
RNase is a newly discovered microRNAs processing enzyme. This discovery enriches the understanding of the 
complexity of microRNAs generated. The results is important for explaining RNase L functional diversity and 
microRNAs regulation complexity.

S-7-04　长非编码RNA参与肿瘤发生发展过程

宋　旭

（四川成都四川大学生命科学学院，610064）

　　随着大量功能性非编码RNA(noncoding RNA, ncRNA)的发现，人们的注意力逐渐从编码基因转至非编

码基因。现在越来越多的研究证明，ncRNA在生物体生长发育、生理病理改变以及保持物种多样性等诸

多方面具有特定的功能。根据前期研究揭示的小鼠逆转座子VL30 ncRNA/PSF蛋白相互作用这一模型，我

们建立了一套筛选功能性ncRNA的方法(RNA-SELEX-seq)。采用这种筛选方法，我们在人黑色素瘤细胞

yusac细胞核中筛选得到5种可能与人PSF蛋白（human PSF，hPSF）结合的功能性长ncRNA (long non-coding 

RNA, lncRNA)。研究表明，这5种lncRNA在多种人类肿瘤细胞中的表达量较正常细胞明显升高，并且其中

1种lncRNA特异性表达于黑色素瘤细胞，说明这些lncRNA的高表达极有可能与肿瘤，特别是黑色素瘤的发

生密切相关。这 5种lncRNA在体外、体内条件下均能与hPSF蛋白特异性结合，将hPSF蛋白从下游靶基因启

动子区解离下来，并上调下游靶基因的表达。PSF蛋白下游靶基因多为调控细胞周期的原癌基因，与细胞

分裂、增殖等过程密切相关。这些lncRNA的表达量与细胞的恶性化程度及恶性转化过程密切相关：升高

lncRNA的表达量可促进yusac细胞的恶性生长表征，并诱导小鼠胚胎成纤维细胞NIH/3T3的恶性转化；而以

RNAi降低lncRNA的内源性表达可显著抑制yusac细胞的体外恶性生长表征并降低其体内致瘤性。lncRNA表

达量的升高极有可能与细胞的分裂及癌变直接相关；对这些lncRNA基因的研究还将有助于认识肿瘤的发病

机理、开发新的肿瘤新型诊断标记，另外，下调lncRNA的内源性表达可作为肿瘤潜在的治疗途径。

S-7-05　微小RNA与转录后基因表达调控及其在疾病中的作用

荆　清

（中科院健康科学研究所）
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S-8-01　A Study on module-based biomarker during cancer development 
using multi-omics data

 Zhi-rong Sun*

（ MOE Key Lab.of Bioinformatics,The school of life sciences, Tsinghua University, Beijing 100084）

Cancer arises as a consequence of accumulation of substantial alterations on the genome, transcriptome, and 
epigenome. Deep mining the association between these alterations and the cancer development will provide us 
the understanding on the molecular mechanisms about cancer development and progress. Over the past decade, 
with the rapid development on the omics’ technologies especially on the high-throughput technologies, more 
comprehensive quantitative measurement on whole molecules in the individual cells has been applied to mine the 
critical genetic alterations and the informative biomarkers that underlie cancer development. And development on 
the biomarker identification is promoting the personalized medicine. However, due to the cancer’s individual and 
genetic heterogeneity, many critical alternations are hard to be distinguished with background noise. Thus it is still 
a challenge to identify the critical drivers and biomarker during the cancer development from the huge omics data.

To tackled these issues and improve biomarkers’ diagnosis and prognosis ability, we proposed a novel approach 
to identify the biomarkers and build the prediction model based on the hypothesis that cellular network is modular 
and disruption on the critical module cause the cancer development. In this study we integrated the multi-omics 
data including interactome, transcriptome and cancer genome to design a novel approach to identify the multi-gene 
module biomarkers. Compared with prior methods, this method had been demonstrated much higher robustness 
within and across the datasets. Moreover, among all six cancer types, We confirmed a general and significant 
convergent genotype-phenotype changes at the multi-genes module level, which support our above hypothesis. 
Furthermore we revealed the core module with significant mutation enrichment and differential expression 
changes.

Regarding the core modules, on the one hand, we found these modules contained more known critical driver 
mutations. On the other hand, from the network system biological analysis on these module, we found two kinds 
of mutation with different network properties: one is the cancer specific mutation which is functional independent 
across the cancer types; the other is the cancer general mutation which tends to be hub with central regulation. 
Then based on the network relatedness of the cancer general mutation, we build the six cancer’s phylogenic tree, 
which can reflect the similar cells of origin, supporting the convergent cancer development from different organs.

Finally we fully leveraged the information of identified multi-gene module biomarkers and build the prognosis 
prediction model in the colorectal cancer. The model has been demonstrated better and more reproducible 
performance across three independent datasets, even using fewer reference samples.
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S-8-02        生物信息学在癌症研究中的应用 

李亦学

（中科院系统生物学重点实验室）

S-8-03　The role and mechanism of differentially expressed microRNAs 
during liver regeneration

Huan Chen, Chuanyong Pan, Bin Yuan, o BinghuaJia, Mingyong Miao 

（Department of Biochemistry and Molecular Biology, Second Militory Medical University, Shanghai,200433）

miaomy@163.com

Some studies have strongly indicated that microRNAs are involved in hepatocellular carcinogenesis and liver 

regeneration. In this study, we explore the differentially expressed microRNAs during the early and late phases of 
liver regeneration in rats and mice, by using microRNA array and quantitative real-time PCR. Our study shows 
that miR-376b, miR-494 and miR-127 were significantly down-regulated during the early phase; while miR-34a 
was strongly induced (>5-folds), and miR-23b markedly inhibited during the late phase of liver regeneration. Then 
the role and mechanism of miR-34a, miR-23b , miR-376b, miR-494 and miR-127 were studied in cellular model.

1.The role and mechanism of miRNAs in the early phase of liver regeneration
Both miR-376b and miR-494 are located in the mouse distal 12 chromosome, at the DLK1-GTL2 domain. 
Introduction of miR-376b and miR-494 mimics into BNL-CL2 cells could significantly inhibit cell proliferation. 
Then we combined the predicted miRNA target gene with proteomic evaluation (stable isotope labeling by amino 
acids in cell culture, SILAC) to find potential target genes ( miR-376b for Slc25a3, Timm50, Glrx3 and Ces3; 
miR-494 for Cul1, Calr, Dnaja2, Ldlr, Snx3, Atp1a3, Pdia3 and Pfn1, of both miRNAs in regenerating livers. 
More importantly, we proved that miR-376b and miR-494 mimics could significantly reduce the expression of 
their potential target genes, miR-376b for Slc25a3 and Timm50, miR-494 for Cul1 and Calr ) on cellular model. 
Therefore, we conclude that both miRNAs may play a role in the regulation of liver regeneration priming through 
these target genes.
MiR-127 was rapidly down-regulated during the first 24h after hepatectomy. Overexpression of miR-127 in BRL-
3A cells could significantly suppress cell growth and directly inhibit the expression of Bcl6, Sept7 and Setd8. 
More importantly, miR-127 expression level was inversely correlated with the potential target genes, Bcl6 and 
Sept7. In addition, hypermethylation of the promoter region of miR-127 gene in liver tissues 24h after partial 
hepatectomy was detected, and Simultaneous treatment with DNA-demethylating agent 5-aza-2’-deoxycytidine 
and histone deacetylase inhibitor 4-phenylbutyric acid could highly induce miR-127 expression in BRL-3A cells. 
Conclusions: Down-regulation of miR-127 may promote cell proliferation by targeting Bcl6, Sept7 and Setd8 
during liver regeneration. The suppressed expression of miR-127 might attribute to the rapid hypermethylation of 
its promoter region.
2.The role and mechanism of miRNAs in the late phase of liver regeneration
we show that miR-34a is significantly induced after partial hepatectomy. Introduction of miR-34a in BRL-3A cells 
could significantly inhibit cell proliferation, and down-regulate the expression of inhibin βB (INHBB) and Met. In 
BRL-3A cells, INHBB was identified as a direct target gene of miR-34a. More importantly, INHBB siRNA could 
significantly repress cell proliferation. Also, the decrease of INHBB and Met is observed in regenerating liver. In 
exploring the upstream regulator of miR-34a, we confirmed that p53 could bind to the promoter region of miR-
34a in regenerating livers and contribute to the activation miR-34a expression. MiR-34a-mediated regulation of 
INHBB and Met may collectively contribute to the termination of LR. 
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S-8-04　Modeling and design as parts of the tool chain for efficient 
(re)engineering of bimolecular networks

 Haiyan Liu

（School of Life Sciences, University of Science and Technology of China Hefei, Anhui, 230026, China）

hyliu@ustc.edu.cn

One task of Synthetic Biology is to engineer or re-engineer bimolecular networks to achieve desired functions. The 
function of a biomolecular network critically relies on the specific molecular interactions between its molecular 
components or modules. In addition, the effects of noises or intrinsic fluctuations due to small molecular numbers 
cannot be ignored. Computer modeling and design can contribute significantly to addressing these two issues, 
serving as important links in an integrated tool chain for the efficient (re)engineering of biomolecular networks. 
We will present three examples to illustrate the approaches and roles of modeling and design. The first example 
involves designed combinatorial transcriptional controls based on reengineered DNA-binding specificity of the 
well-studied natural Lac repressor. In the second example, structural bioinformatics modeling yielded biophysical 
insights about selective ligand binding, which in turn successfully guided the reengineering of ligand specificity 
in a synthetic sensor protein. In the last example, stochastic modeling has revealed an unexpected role of noise in 
a simple genetic toggle switch, namely, leading to an extra stable state that cannot be predicted by a deterministic 
model.

S-8-05　从全维、全息的层面来审视肿瘤的发生及其药物治疗

张　济

（中科院健康科学研究所）

　　肿瘤的发生是从一种稳态向另一种稳态转变的复杂过程，其涉及调控层面的遗传学及表观遗传学程

序的改变以及最终造成功能行使层面的分子网络发生改变。要深入了解这一复杂过程，必须借助良好的

研究模型、从多个相关层面上利用有效的组学手段进行解析、整合。本报告将通过若干肿瘤发生及治疗

模型研究入手、利用多种组学手段、从全维-全息的层面来探讨肿瘤发生及有效治疗相关的生物学问题。

同时，对于时空、全局与部分、共性与特性之间的相互关联也进行一定程度的探讨。

In addition, Here we reported the down-regulation of miR-23b in the termination stage of liver regeneration in rats. 
Up-regulation of miR-23b promoted BRL-3A cell proliferation and partially inhibited TGF-β1-induced apoptosis. 
Smad3 was identified as a target of miR-23b during liver regeneration. Furthermore, TGF-β1 transcriptionally 
inhibited miR-23b expression. We conclude that down-regulation of miR-23b may contribute to activation of the 
TGF-β1/Smad3 signalling pathway during the termination stage of liver regeneration.
Taken together, Our results strongly suggest that a large cohort miRNAs ( such as miR-376b, miR-494, 
miR-127, miR-34a and miR-23b etc.) may collectively contribute to the priming and the termination of LR. Our 
investigation will provide a better understanding of the molecular mechanism by which liver regenerates itself 
after surgery. It will also provide additional information about the mechanism and therapeutic strategies for liver 
diseases.
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S-9-01　Meatbolites regulate epigenetics and signaling

Wei Xu2, Weihua Wu1, Xinyu Mei1, Sha Xu2, Yan Lin2 and Shimin Zhao1,2

(1 School of Life Sciences & 2Institutes of Biomedical Sciences, Fudan University, Shanghai, P. R. China, 200032)

zhaosm@fudan.edu.cn

The roles of intermediary metabolites in cellular regulation had been largely overlooked. Mutations in 
metabolic enzymes result in diseases range from metabolic disorder to cancer. The mechanisms of action 
underline tumourigenic metabolism gene mutations were elucidated. Metabolites, besides being fuel of energy 
and source of building blocks of cells, are actively involved in epigenetic and signaling regulation. Mutations 
in succinate dehydrogenase, fumarate hydratase and in isocitrate dehydrogenases all lead to either lower α 
ketoglutarate (KGα) concentration or elevated structural analogs of αKG, namely succinate, fumarate and D-2-
hydoxylglutarate, respectively. We demonstrated that fluctuation of αKG, as well as accumulation of structural 
analog metabolites of αKG in cells causes activated HIF pathway and alternations in histone methylation and 
DNA methylation levels. Besides being substrates/allosteric factors of proteins, metabolites are also actively 
in direct protein modifications, either simultaneously or catalyzed by enzymes. More importantly, changes of 
nutrients of cells without mutations also led to changes in signaling pathway and epigenetic patterns. These results 
illustrated important roles of metabolites in regulating cell signaling and epigenetics under both pathological 
and physiological conditions, shed lights on preventing and treatment human diseases by mediating certain 
metabolites.

S-9-02　CKIP-1在成骨细胞、成脂肪细胞、巨噬细胞分化与增殖中的功能研究

张令强，卢克峰，尹秀山，李大虎，张硌，王义武

（军事医学科学院放射与辐射医学研究所 北京市海淀区太平路27号，北京，100850）

zhanglq@nic.bmi.ac.cn

　　CKIP-1是一个含有PH结构域和亮氨酸拉链结构的蛋白，我们前期的研究揭示CKIP-1是一个骨形成

抑制分子，CKIP-1基因敲除小鼠伴随年龄增长呈现骨量上升、骨密度增加、成骨细胞分化增强的表型，

CKIP-1发挥这一功能是通过结合并增强泛素连接酶Smurf1的酶活性、促进对Smad1/5、MEKK2等蛋白的降

解实现的。我们最近的研究揭示，通过DSS6寡肽融合的脂质体介导、将特异识别CKIP-1的siRNA注射到

大鼠体内，可将siRNA较为特异地呈递到成骨细胞表面，表型分析可见，敲低CKIP-1表达，可显著增加大

鼠的骨密度、改善骨微结构、促进骨形成而不影响骨吸收，并有效地治疗卵巢切除诱发的骨质疏松症，

这表明基于CKIP-1调控可开启骨质疏松症治疗的新途径。成骨细胞来源于间充质干细胞（MSC），后者

又可分化为成脂肪细胞，我们发现CKIP-1敲除的小鼠MSC向成脂肪分化和成骨细胞分化的能力均显著高

于野生型MSC，机制上，CKIP-1可通过结合去乙酰化酶HDAC1、增强其对转录因子C/EBPα表达的抑制作

用。此外，我们还发现CKIP-1在巨噬细胞增殖的稳态调控中具有重要功能，CKIP-1与Akt、GSK3β形成

一个反馈环路，共同控制巨噬细胞增殖的稳态平衡。这些研究揭示了CKIP-1在不同类型细胞中的生理功

能，对于加深理解成骨细胞、成脂肪细胞、巨噬细胞的增殖、分化调控机制具有重要意义。 
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S-9-03　UHRF1家族蛋白在DNA甲基化修饰中的调控作用

翁杰敏*，高芹芹，李匹顺，刘晓丽，张楫钦，贾园荟

（华东师范大学生命医学研究所和生命科学学院，上海市东川路500号）

　　DNA甲基化修饰在高等哺乳动物的胚胎发育和分化过程中起着不可或缺的作用。就分子机制而言，
DNA甲基化调控染色质结构、基因转录和基因组稳定性。一般来说，DNA甲基化的模式可分为起始性（de 
novo）DNA甲基化和维持性DNA甲基化，前者主要由DNMT3a和DNMT3b催化，而后者主要由DNMT1来
完成。DNA甲基化的异常与疾病的发生发展密切相关。例如，大部分肿瘤细胞都表现为总体DNA甲基化
水平下降，而局部如抑癌基因启动子DNA甲基化上升，从而导致基因组稳定性下降和抑癌基因表达的鉴
定，促进肿瘤的发生发展。近年来的研究表明UHRF1是DNMT1行使维持性DNA甲基化修饰的一个重要调
控蛋白。UHRF1具有识别并结合半甲基化CpG的特殊能力，能够特异结合在DNA复制过程中产生的半甲基
化DNA，并进而招募DNMT1到DNA复制叉，从而实现DNMT1以半甲基化DNA为模板完成DNA甲基化的复
制（维持性DNA甲基化）。在本报告中，我们将介绍UHRF1如何通过识别半甲基化DNA以及H3K9甲基化
组蛋白的双重能力来调控由DNMT1介导的维持性DNA甲基化。此外，我们还将介绍UHRF1及其相关蛋白
UHRF2在调控DNA起始性甲基化方面的作用。

S-9-05　Epigenetics: Plasticity versus Inheritability

朱　冰 

（北京生命科学研究所）

DNA is unarguably the carrier of genetic information. However, DNA sequence alone cannot explain how 
hundreds of cell types in a complex multi-cellular organism, such as a human individual can possess distinct 
transcription programs, while sharing the same genetic information. This is believed to be achieved by fine-tuning 
our genetic information with a so-called “epigenetic” system. To fulfill the two basic tasks challenging the multi-
cellular organisms, epigenetic system must simultaneously offer dual characteristics, “Plasticity & Inheritability”. 
Plasticity allows the transformation of one genome into hundreds of epigenomes and transcriptomes, whereas 
inheritability permits the maintenance of every single epigenome and its corresponding transcriptome.

Several histone modifications have been shown to be critical in classic epigenetic phenomena, including Position 
effect variegation, Polycomb silencing and dosage compensation. However, how newly deposited histones acquire 
these modifications during/after DNA replication remains unclear. We attempt to address this important question 
using combinatory approaches by integrating biochemistry, quantitative mass spectrometry and high-throughput 
sequencing. In this seminar, I will highlight some of our recent progresses along this direction.

S-9-04    表观遗传修饰调控的信号通路研究

孙方霖

(清华大学/同济大学)
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S-10-01　生物化学教学之我见

郑昌学

（清华大学生命科学学院）

　　本报告将根据本人多年的从教经验来以下几个方面和大家探讨：

　　1.生物化学之定义。

　　2.生物化学(课)的地位(或重要性)及教学建议。

　　3.生物化学课内容选取: 将对不同生化教科书内容做比较，同时对生化课教学内容的选择提出建议。

S-10-02　《生物化学》教学16年：让学生读到书中没写的，听到他人没讲的

昌增益

（北京大学生命科学学院，北京大学科学史与科学哲学研究中心，北京大学蛋白质科学中心）

changzy@pku.edu.cn

　　《生物化学》课是生命科学学院的主干基础课程，也是一门具有高度学科交叉性的课程，所以对

于生命科学专业学生培养而言，其重要性是无需强调的。本人自1996年回国在清华大学任教时开始从事

《生物化学》课的教学，自2000年开始响应教育部的要求，实行了完全英文教学。2003年调北大工作后

也一直坚持实行完英文教学。完全英语教学尽管对学生和老师皆具有挑战性，但也为培养具有国际视野

学生所需。在教学的过程中我们实践过多种教学手段，包括让学生撰写小论文，让学生阅读领域里的经

典后开展讨论或做英文的口头报告，等等。北大生科院下学期的《生物化学》课将实行“大班授课，小

班讨论”的新模式，总共将有12位教师和10位高年级本科生助教参与此课程的教学工作。我在教学过程

中，追求的教育理念是：学习的最高境界是“读到书中没有写的，听到他人没有讲的“。尽管这样的目

标可能难以实现也难以检测，但我觉得这应该是教育工作者所应该追求的效果。在此报告中我也会跟大

家分享我作为负责本科教育的副院长在本科教育方面协助院长所开展的有关个性化教育的理念和实践。

同时我也将跟大家分享我对本科教育的目的的看法、我的教育理念以及我对人生和科学的感言等等。
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S-10-03　医学生物化学与分子生物学教学的多与少

药立波，赵晶，张璟

（第四军医大学生物化学与分子生物学教研室）

　　生物化学和分子生物学课程在医学院校一向被学生视为最难学习的课程之一，如何把握教学内容？

学多少？学多深？这些问题一直是医学院校教学实施中反复讨论的问题。近年来的趋势是，学习内容越

来越少、考试越来越简单，医师考试有的题目已接近科普水平。作为合格的当代医师，应该具有什么样

的生物化学和分子生物学知识结构？生物化学和分子生物学课程学习仅仅是掌握知识吗？没有广博和深

入的知识做载体，能够培养创新能力吗？我们从医学生培养过程中生物化学和分子生物学教学目的出

发，比较国内外该门课程的设置及内容的异同，对上述问题展开讨论。我们认为，医学院校的生物化学

和分子生物学教学内容不能过于简单，必须跟上生命科学的发展。

S-10-04　教与学 — 生物化学教学若干问题的思考与交流

李　森

（北京师范大学）

　　唐代教育家、大文豪韩愈在《师说》中写到“师者，所以传道授业解惑也”，成为对教师职业价值

的最著名阐释。在现代高等教育体系中，一个大学教师究竟对学生有什么作用，特别是一个教生物化学

的教师，对学生的学习与成长有什么作用，另一方面，生物化学的学习对生物相关专业大学生的现在与

未来究竟有什么作用，都是我在生物化学教学中一直在思索的问题。本报告分别从教师与学生的角度出

发，探讨生物化学教学的目标与意义，在此基础上，再分别在教学内容的选择、课件（以绪论课课件为

例）的准备、生物化学教学实践（包括多媒体教学、互动式教学等）、学生考核与评价体系建设等方面

展开探讨，与大家分享交流在教学过程中积累的诸多困惑与问题、经验与教训、收获与作品。
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S-10-05　高校生物化学双语教学的实施策略*

王贤纯，梁宋平

（湖南师范大学生命科学学院 长沙 410081）

 wang_xianchun@263.net; liangsp@hunnu.edu.cn

　　实施双语教学是我国高等教育适应经济全球化发展趋势，培养具有国际合作意识、国际交流与竞争

能力的外向型人才的重要途径。实施双语教学使学科教学和英语教学融为一体，为英语教学创造良好的

实践环境，为学生提供更多的实践机会，从而有助于提高教师和学生的专业英语水平和运用英语的能

力。生物化学是生命科学中重要的基础学科之一，是在分子水平上研究生命现象、探讨生命本质的科

学。生物化学近几十年的飞速发展使其成为现代生命科学中最具活力的带头学科，其基本理论和实验方

法广泛渗透到生命科学领域的各个学科，有力地促进了生命科学和交叉学科的发展。开展生物化学双语

教学具有尤为重要的意义。开展生物化学双语教学，与其他双语课程的开展一样，不仅是教学语言的应

用和语言环境改变的问题，而且是教育理念和教育教学方法的改变，在某种程度上讲是对传统教学理念

和方法的重大变革甚至是某种意义上的颠覆，因此，双语教学的开展注定会遇到这样或那样的困难或

阻力。双语教学目前还处于实验探索阶段，如何实施双语教学，不断提高双语教学的质量，还有很多问

题需要研究、探讨，如师资培养、教材建设、教学手段的选择与应用以及相应管理体制的建立与完善等

等。只有在双语教学的实践中不断探索，有针对性地采取多种适当的策略妥善解决双语教学实施过程中

出现的问题，不断总结经验和教训，逐步完善双语教学，才能促使双语教学的持续和健康发展，使学生

在系统学习和掌握本学科基本理论和实践知识的同时更好地掌握和应用外语或第二语言，达到培养具有

国际竞争力的复合型人才的目的。

Posters
2012年全国生物化学与分子生物学学术大会 ——生命的分子机器及其调控
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P-1-001　Distribution of ghrelin-production cells and ghrelin mRNA expression in the gastrointestinal tract in 
Mongolian sheep
1Yan Huo, 2Yan Hu, 2Nan Ban, 2Qi ri Mu, 2Gaole Alatan ( 1College of animo sciences, Inner M ongolia Agriculture University, 
2College of life sciences, Inner Mongolia University )

bigaole@imu.edu.cn

Ghrelin, a novel peptide purified from stomach, consists of 28 amino acids isolated from the rat stomach by Kojima as an endogenous 
ligand of the growth hormone secretagogue receptor and has potent growth hormone-releasing activity. Ghrelin is mainly secreted 
by the stomach, but it is also expressed in many other tissues such as cartilage or the thyroid gland. Still, the pertten of ghrelin-
producing cells distribution in Mongolian sheep remains unclear. In the present work, we have studied the ghrelin-producing 
cells distribution and gene expression in the gastrointestinal tract of Mongolian sheep by immunohistochemistry using antibody 
against rat ghrelin and real time PCR. we found the ghrelin-production cells mainly distributed in abomasum, and the cells were 
distributed near the basement membrane, generally located in the poles of the endocrine glands. A few ghrelinimmunostained cells 
distributed in the bottom of abomasum,Cardiaand,duodenum,and these cells were primarily located the bottom of the endocrine 
glands. But there were no ghrelin-immunostained cells in jejunum, pylorus,ileum,and colon of Mongolian Ovis aries. And by 
Real time-PCR we found ghrelin mRNA mainly expression in the abomasum and a small amount of expression in the Cardia, the 
bottom of abomasum,duodenum and almost no expression in the jejunum,pylorus,ileum,andcolon. These study in Mongolian sheep 
gastrointestinal,laid the foundation for the further research of the ghrelin secretion of its mechanism of action.

P-1-002　eRF1 might be involved in stop codon reassignment in ciliates

Yanrong Hao, Lijun Xu, Ping Guo, Baofeng Chai, Aihua Liang ( Institute of Biotechnology in S hanxi University )

Variant code species, such as ciliates, frequently exhibit altered stop codon recognition. Studies revealed that some class-specific 
residues in the eRF1 N-terminal domain are responsible for stop codon reassignment in ciliates. Here, we investigated the effects on 
stop codon recognition of chimeric eRF1s containing the N-terminal domain of Euplotes octocarinatus and Blepharisma japonicum 
eRF1 fused to Saccharomyces cerevisiae M and Cdomains using dual luciferase read-through assays. Mutation of class-specific 
residues in different eRF1 classes was also studied to identify key residues and motifs involved in stopcodon decoding. As expected, 
our results demonstrate that three pockets within the eRF1 N-terminal domain were involved in decoding stop codon nucleotides. 
However, allocation of residues to each pocket was revalued. Our data suggest that hydrophobic and classspecific surface residues 
participate in different functions: modulation of pocket conformation and interaction with stop codon nucleotides, respectively. 
Residues conserved across all eRF1s determine the relative orientation of the three pockets according to stop codon nucleotides. 
However, quantitative analysis of variant ciliate and yeast eRF1 point mutants did not reveal any correlation between evolutionary 
conservation of class-specific residues and termination-related functional specificity, and was limited in elucidating a detailed 
mechanism for ciliate stop codon reassignment.　

P-1-003　Crystal structure and RNA Interactions of the first RRM and the C-Terminal RRM Domains of hnRNP-L

张文娟, 吕荟, 滕脉坤, 李旭 ( 中国科学技术大学 )

mkteng@ustc.edu.cn, sachem@ustc.edu.cn

Heterogenous nuclear ribonucleoprotein (hnRNP) -L is an abundant RNA-binding protein which shuttles between the nucleus and 
the cytoplasm. It is a multifunctional protein implicated in many bioprocesses such as pre-mRNA processing, mRNA export of 
intronless genes, IRES-mediated translation, chromatin modification and so on. It contains four RRM domains to bind CA repeat or 
CA-rich elements as well as other proteins. A surface plasmon resonance (SPR) spectroscopy assay revealed that the four individual 
RRM domains bind to CA repeats with different affinities and the C-terminal tandem RRM domains (RRM34) shoulder the main 
responsibility. Besides, we elucidate the crystal structure of the first RRM domain and RRM34 of human hnRNP-L at 2.0Å and 1.8Å 
resolution, respectively. They all adopt the RRM typical β1–α1–β2–β3–α2–β4 topology except the presence of the unusual fifth 
β-strand in RRM3. Mutagenesis studies suggested that hnRNP-L may bind to RNA in a similar way to its homologue.
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P-1-004　Effects of polyglutamine expansion in ataxin-3 on the interactions with ubiquitin and P97/VCP

李晶晶, 宋爱新, 江亚军, 胡红雨 ( 中科院上海生科院生化与细胞研究所 )

hyhu@sibs.ac.cn

Ataxin-3 (Atx3) is a deubiquitinating enzyme that may function in ubiquitin (Ub)proteasome pathway. The protein also contains a 
polyglutamine (polyQ) near the Ubinteracting motifs (UIMs); expansion of polyQ tract is thought to cause the SCA3 disease. Atx3 
has two alternatively spliced isoforms, namely Atx3 isoform-I (2UIM) and isoform-II (3UIM). A previous study reported that the 
3UIM is the predominant isoform in murine and human brain. The interactions between tandem UIMs of Atx3-2UIM and Ub or diUb 
have been investigated in detail. In this work, we studied the interactions between the tandem UIMs of Atx3-3UIM and Ub or diUb 
through NMR titration and isothermal titration calorimetry (ITC). The data demonstrate that all the three UIMs in Atx3 participate 
in the binding with Ub and diUb. Expansion of the polyQ tract has no significant influence in the binding ability of Atx3-3UIM with 
Ub, diUb, as well as P97/VCP, although elongation of polyQ tract makes Atx3-3UIM more prone to aggregation. Thus, we propose 
that polyQ expansion facilitates its aggregation, and the protein aggregates may lead them to abnormal binding with other partners in 
cells.

P-1-005　TEV蛋白酶稳定性研究

Guofei Zhu, Siyan Ren, Yongguang Han, Lei Xi, Linfang Du ( Key Laboratory Of Bio-resources And Eco-environment (Ministry Of 
Education) College Of Life Science, Sichuan University )

dulinfang@scu.edu.cn

烟草蚀刻病毒蛋白酶（TEV）是一种广泛应用于去除融合蛋白标签的工具酶,相对去其它的一些工具酶，TEV蛋白酶具有一

些显著的优点：一是它在许多不同环境中依然拥有良好的催化活性；二是它具有严格的序列识别特异性，至今没有发现它

能从非特异位点裂解融合蛋白。温度是影响酶结构功能的重要因素之一，许多酶在生理温度下能够保持稳定及其生化功能,
但在不同的温度中会发生变性及其功能的丧失。研究温度对TEV蛋白酶结构稳定性的影响，可以帮助我们了解其折叠过程

中热力学和动力学特征，同时了解静电相互作用在其结构稳定性中的重要作用。

本实验中，SDS-PAGE电泳分析发现TEV蛋白酶约在60℃处开始发生沉淀,园二色谱及其数据分析发现，TEV蛋白酶的耐热

性相对较低，其Tm 值为43.3 ℃，ΔGunfolding 为1.35 kJ mol-1，其二级结构在60℃时也明显减少，α-螺旋值明显降低,无规

则卷曲明显增加。酪氨酸内源荧光和同步荧光分析，其荧光强度逐渐降低，但是在50-60℃有一明显的平台期，揭示了TEV
蛋白酶中间态的存在，同时从20-60℃，荧光发射峰的位置并没有发生明显的变化，高于60℃时有明显的红移发生，表明其

疏水性明显降低，TEV蛋白酶发生去折叠。ANS荧光分析显示，在50-60℃时，其荧光强度最大，而在此区间外其荧光值均

较小，同样揭示了在50-60℃时TEV蛋白酶中间态的存在。RLS及其数据分析发现，其最大值同样出现在50-60℃这一范围，

有趣的是其发射峰的位置，在20-30℃时为493 nm，40-60℃时发生红移，变为489 nm，而高于70℃以后，其发射峰进一步

红移，变为483 nm。温度处理引起TEV蛋白酶结构的改变，不是简单的二态变化，而是在50-60℃有一明显中间态的三态变

化。加热处理的样品经冷却至室温，不能恢复，甚至在比色杯中还有明显的絮状沉淀出现。并且TEV蛋白酶结构的改变是

不可逆的，由此我们得出结论，TEV蛋白酶的耐热性相对较低，温度处理TEV蛋白酶去折叠的过程是一个非可逆的过程，

其去折叠过程可归结于三个阶段，天然状态（N）中间态（I） 去折叠变性状态（D）。

P-1-006　Structure prediction and function analysis of chloroplast sensor kinase (csk) protein kinase in 
arabidopsis thaliana
1Yongguang Han , 1Yue Luo, 2Linfang Du ( 1College Of Life Science, Sichuan University, 2College Of Life Science, Sichuan University 
Institute For Nanobiomedical Technology And　m Embrane Biology, Sichuan University )

dulinfang@scu.edu.cn

Chloroplast sensor kinase (CSK) belongs to histidine protein kinase family, which is encoded by nuclear genes, synthesized in the 
cytosol and subsequently imported into chloroplast. CSK plays a role in two-component system as a redox sensor in many plants. In 
the model plant Arabidopsis. thaliana, the physiological role of CSK is to regulate the transcription of the psaA gene in response to 
the long-term redox imbalance of the PQ pool, thereby it could connect the activity of photosynthetic electron transport chain with 
gene expression in chloroplasts. However, the structure of the CSK remains unclear. Here, the authors predicted the three dimensional 
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structure of core domain of CSK by using fold recognition method. Combining with other bioinformatics methods, the authors 
discussed the relationship between the structure and function of CSK, which could provide the foundation for further studying the 
functions of CSK. Two polypeptides were designed to produce antibody based on the combined data from protein analyses. Western 
blot analysis with thylakoid membranes of A. thaliana showed the polyclonal antibodies against the peptides were able to act with the 
parent protein. Therefore, structure prediction of the CSK was true

P-1-007　Differential toxico-proteomics study In cerebrospinal fluid of manganese exposed rats
1Guojun Li, 2Kaihua Wei, 1Haiming Jing, 2Tuo Zhang, 1Chaoying Zhao, 1Ling Ma ( 1Beijing M unicipal Centers for Disease 
Prevention and Control, 2Beijing Proteome Research Center )

gj20071@sina.com

The regulation of brain Manganese (Mn) depends largely on the blood-brain barrier and blood-cerebrospinal fluid barrier (BCB). 
The latter is constituted by choroid plexus (CP) epithelial cells, which is specialized for cerebrospinal fluid (CSF) production, has 
been considered as a primary target in Mn-induced neurotoxicity. Excessive occupational and environmental Mn exposure may 
induce Parkinsonism; yet the mechanism has not been completely elucidated. This study aims to explore the differential proteome 
in CSF after subacute and sub-chronic Mn exposure in SD rats. Rats (1.5 month) were divided into 6 groups; each received daily 
ip injections of either MnCl2 (6 mg Mn/kg BW) or saline (as controls) for 30days (sub-acute), 90 days (sub-chronic), or 90 days 
followed by additional 30-day convalescence. The CSF were collected at each time points and analyzed by a novel proteomic 
technique of label-free nanoHPLC-Q-TOF-MS/MS. A total of 123 Mn-related differential proteins in CSF were identified, of which 
55 were up-regulated, 68 were downregulated. Based on the information of Gene Ontology (GO) categories, these differentially 
expressed proteins were mainly from the nuclei, involving in the function of binding; however, more than half of the proteins have 
no characterized biological function. Considering of majority of proteins in CSF are produced and excreted by CP, these differential 
proteins may be valuable for explore the novel potential biomarkers to diagnose and monitor the progression Manganism clinically; 
meanwhile, the results shed light on the future molecular mechanism study of Mn on choroids plexus epithelial cells. Further 
verification of these differentially expressed proteins and analysis including protein-protein interaction deserve in-depth investigation.

P-1-008　Detecting the maturation mechanism of cornavirus 3C-like proteinase 

Chunmei Li ( Beijing Institute Of Pharmaceutical Chemistry )

After the worldwide plague, severe acute respiratory syndrome (SARS), broken out in early 2003, much attention was focused on 
the cornavirus(CoVs). The CoV genome is a singlestranded positive-sense RNA genome of 27-32kb, two-thirds of which encoded 
two large replicase polyproteins, pp 1a and pp lab. The polyproteins will undergo extensive proteolytic processing mainly by the 
internally encoded 3C-like proteinase (3CLpro), and release the factors necessary for viral replication. Because of the central role 
of 3CLpro in the viral life-cycle, it has been proposed to be a key target for drug design against the CoV. As one internal part of the 
polyprotein, 3CLpro should first get matured from its precursor by autolytic cleavage at both the N- and C-terminal flanking sites 
before cleaving the other sites of the replicase. We have constructed a model protein before containing SARS-3CLpro to study its 
auto-processing based on fluorescence resonance energy transfer (FRET) and proposed a modified mechanism for the SARS-3CLpro 
maturation process [1]. To further detecting auto-processing mechanism of the CoV in general, we expressed part polyprotein of three 
CoVs, SARS-CoV, TGEV and HCoV, which containing 3CLpro, its Nterminal and C terminal flanking sequence and autolytic sites. 
Enzyme activity and further property studies are under investigation.

P-1-009　Discovery of Compounds that can bind to Intrinsically Disordered Proteins
1余辰, 2金凡, 1刘志荣, 1来鲁华  ( 1北京大学化学与分子工程学院, 2北京大学定量生物学中心 )

lhlai@pku.edu.cn

Intrinsically disordered proteins (IDPs) show little or no ordered structures under physiological conditions. Roughly 10% of proteins 
in various genomes have been predicted to be fully disordered. IDPs occur more often in disease related genes and may be used as 
potential drug design targets. However, due to its dynamic nature, traditional structure-based drug design approaches are ineffective 
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or even infeasible for designing molecules targeting IDPs. Metallo et al. discovered several inhibitors targeting a disordered range 
of cMyc using circular dichroism and NMR experiments1. These inhibitors induce ordered local structures, suggesting that small 
molecules can directly target the IDPs’ disordered regions and disrupt protein-protein interaction involving IDPs. Inspired by their 
study, we want to develop a general approach for discovering compounds that can bind to IDPs. Although IDPs are highly dynamic, 
representative lower-energy conformations can be obtained by conformational space sampling and be used in drug design. We used 
the oncoprotein cMyc370-409 as an example. A low energy conformation was built based on the NMR data reported and used for 
database screening by molecular docking. CD assay was used to experimentally screen the purchased compounds. Seven compounds 
caused large conformational change signals in CD spectra and their binding constants to cMyc370-409 were estimated to be in the 
micromolar range. Further studies to validate their biological activities are under investigation. 

P-1-010　Latent transforming growth factor beta-binding protein-3 interacts with midkine

翁春华, 盘白荣, 董豪杰, 许正平 ( 浙江大学 )

zpxu@zju.edu.cn

Midkine (MK) is a multifunctional heparin-binding growth factor with a molecular weight of 13 kDa, which plays important roles 
in carcinogenesis. In order to study the action mechanism of MK, we employed a yeast two-hybrid system to screen a human liver 
cDNA library to determine the putative MK-interacting proteins. cDNA clones containing nucleotide sequences which encode 
latent transforming growth factor -beta binding protein-3 (LTBP-3) were obtained. The MK/LTBP-3 interaction was confirmed 
by fluorescence resonance energy transfer analysis. Furthermore, the interaction was analyzed in detail by yeast two-hybrid assay 
and GST pull down assay. The binding site of MK in LTBP-3 was mapped to the center of the protein, a tandem array of EGF-like 
repeats, by a fragment deletion analysis in yeast two-hybrid system. The eighth EGF-like domain of LTBP3 plays a critical role in 
the MK/LTBP-3 interaction in GST pull down assay. On the other hand, four basic amino acids (K-79, R-81, K-86 and K-87) present 
within the heparin-binding cluster I and II of MK are necessary for the two proteins binding process. These results indicate that MK 
can bind to LTBP-3, and locate to the eighth EGF-like domain. The heparin-binding clusters of MK are a multifunctional domain, 
which provide a potential mechanism whereby MK may participate in the TGF-beta system to interfere in carcinogenesis.

P-1-011　Site-directed mutagenesis, expression and characterization of Phosphohpases A2 from venom of 
snake Trimeresurus stejnegeri

李顺意, 李海珍, 张丽君, 杨艳燕 ( 湖北大学生命科学学院 )

lisy@hubu.edu.cn

Phospholipase A2s (PLA2, EC 3.1.1.4) specifically hydrolysis of fatty acid ester bonds at position 2 of to produce free fatty acids and 
lysophospholipids. PLA2s display hemorrhagic, myotoxic, hemolytic, edema formation, hypotension, pre-synaptic, post-synaptic 
neurotoxic, cardiotoxic, or platelet aggregation activities. Venom PLA2s can be divided into D49 PLA2 and K49 PLA2 by the 
differences of the 49th residue. D49 PLA2s contain a calcium binding loop, mostly have a strong enzyme activity. K49 PLA2s are a 
basic protein without a calcium-binding loop, mostly show weak enzyme activity. Calcium is a necessary cofactor in PLA2 enzyme 
activity, and plays an important role in pharmacologically actives. Therefore, the study of calcium ions on the structure and function 
of PLA2 is of important significances. Trimeresurus stejnegeri phospholipase A2 TS-G6D49 was selected as model in this study. The 
calcium binding structure, binding affinity were studied to show the role of calcium in structure and function of PLA2. TS-G6D49 
belongs to the sPLA2. The enzyme activity site consists of residues of H48, Y52, Y73 and D99, the calcium binding loop consists 
of residues of Y28, G30, G32, and the D49 according to sequences alignment. In order to study the role of calcium ions on the 
structure and function of PLA2, five mutants, M1 (Tyr28Asn), M2 (Asp49Lys), M3 (Tyr28Asn, Asp49Lys), M4 (Asp49Asn) and M5 
(Tyr28Asn, Gly30Ala, Asp49Asn) were designed. TS-G6D49 was expressed in E. coli BL21 (DE3) with recombinant pMD18-T-TS-
G6D49 as the cloning vector and recombinant pET-30a-TS-G6D49 as expression plasmid. The mutant recombinant cloning vectors 
were constructed by site-directed mutagenesis based on the recombinant expression plasmid pET-30a-TS-G6D49. The proteins with 
molecular weight of 14 kDa were expressed. After denaturing, refolding and purification, the enzymatic activities were measured and 
compared. The calcium binding affinities and calcium binding structure of the native protein and mutants were studied.
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P-1-012　DC-UbP/UBTD2 orchestrates ubiquitination and deubiquitination via interacting with UBE1 and USP5

宋爱新, 杨慧, 胡红雨 ( 中科院上海生科院生化与细胞研究所 )

hyhu@sibs.ac.cn

DCUbP/UBTD2 is a function unknown protein combined an ubiquitin like domain with an ubiquitin binding domain together. 
Our previous works have solved the solution structure of its two domains, respectively. Here we report the identification of Ub-
activating enzyme UBE1 and the deubiquitinating enzyme USP5, as the interaction partner for DC-UbP in HEK293T cell lysates. 
The interactions between DC-UbP and UBE1 or USP5 were proved to be direct and domain preferential. The presence of DC-UbP 
has no obvious effect on the enzyme activity of individual UBE1 or USP5 in vitro; however, overexpression or knockdown of DC-
UbP in 293T cells caused changes in UBE1-USP5 association and the whole cell ubiquitination level. DC-UbP may participate in the 
delicate regulation of ubiquitination and deubiquitination process in cell through its binding with UBE1 and USP5 proteins.

P-1-013　An ALS-associated mutation affects protein conformation and enhances fibril formation of TDP-43
1Li Zhu, 2Meng Xu, 3Xuehui Liu, 1Mengxue Yang, 4Xiaoping Chen, 5Elizabeth J. Rao, 1Jianghong Liu, 2Yanlian Yang, 2Chen Wang, 3Wei 
Feng, 4Jane Y. Wu ( 1State Key Laboratory of Brain and Cognitive Sciences, Institute of Biophysics, Chinese Academy of Sciences, 
Beijing, China, 2National Center for Nanoscience and Technology, Beijing, China, 3National Laboratory of Biomacromolecules, 
Institute of Biophysics, Chinese Academy of Sciences, Beijing, China, 4Department of Neurology, Center for Genetic Medicine, Lurie 
Cancer Center, Northwestern University Feinberg School of Medicine, Chicago, USA, 5Trumbull C ollege, Yale University, New 
Haven, Connecticut, USA )

zhuli@moon.ibp.ac.cn, jane-wu@northwestern.edu

TAR-DNA binding protein 43 (TDP-43) encoding a multi-functional DNA/RNA binding protein, is involved in many events of RNA 
processing. Recent studies have discovered more than 30 mutations in TDP-43 among patients with TDP-43 proteinopathy, a group 
of common neurodegenerative diseases, including frontotemporal lobar degeneration (FTLD) and amyotrophic lateral sclerosis (ALS).
FTLD and ALS are devastating diseases that cause impairments in movement, language and cognitive functions. FTLD is among 
the leading cause of dementia among people younger than 65 years of age. To understand molecular and structural mechanisms of 
TDP-43 protein aggregation in disease pathogenesis, we have begun to characterize biochemical and biophysical features of the wild-
type and ALS-associated mutant TDP-43 peptides using a variety of approaches. Synthetic TDP-43 peptides flanking residue 315 
form amyloid fibrils detected by kinetic thioflavin-T (ThT) binding fluorescence and time-lapse atomic force microscope (AFM). Pre-
formed fibrillar seeds of a mutant peptide were found to cross-seed fibril formation of peptides that are not liable to form fibrils. The 
secondary structures of the peptides were compared by Far-UV circular dichroism (CD) and Fourier Transform infrared spectroscopy 
(FTIR), and revealed an anti-parallel beta-sheet structure for a mutant peptide. NMR spectroscopy was used to further characterize 
the conformation of this mutant peptide in solution, and a set of the long-range NOEs were observed consistent with the above 
biophysical studies. These experimental data provide evidences for similarities between TDP-43 and amyloid-like proteins, such as 
Abeta, alpha-Syn and prion proteins, raising the possibility that TDP-43 derivatives may cause disease phenotype spreading among 
neighboring neurons.

P-1-014　TNFα binding protein design using a de novo designed βαβ motif

Tao Zhang, Cheng Zhu, Changsheng Zhang, Luhua Lai ( BNLMS, State Key Laboratory for Structural Chemistry of Unstable and 
Stable Species, College of Chemistry and Molecular E ngineering, Peking University, Beijing 100871, China )

lhlai@pku.edu.cn

De novo protein design is a useful method for understanding how structure and function are encoded in the amino acid sequence [1]. 
Most of the building blocks of protein structures have been designed from scratch, including α-helix bundles, β-hairpins, etc. DS119 
is the first de novo designed protein with a stand-alone βαβ motif [2]. As DS119 is monomeric and highly thermally stable, it provides 
a protein scaffold for functional engineering. Tumor necrosis factor α (TNFα), an important cytokine was chosen as our design target. 
TNFα is produced by the monocytes or the macrophages, exists in an active form of homotrimer, and reacts with the corresponding 
TNFα receptor (TNFR) on the cell surfaces, which could lead to the downstream cellular toxic reaction. Overexpression of TNFα 
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might cause the inflammatory response. TNFα binding proteins are potential drugs to treat inflammation diseases, such as rheumatoid 
arthritis and ankylosing spondylitis. We have developed a two step strategy to design TNFα binding proteins. First, the key residues 
(Tyr, Met, Glu) at the TNFα-Tanapox virus 2L protein binding interface [3] are grafted onto DS119 by the program Automatch, a 
program developed in the authors’ group [4]. Ten sequences named TNFbab were selected from fifty top candidates generated by 
AutoMatch, which were expressed and purified in E.coli as GST-fusion proteins. Surface plasmon resonance (SPR) was used to detect 
the interactions between TNFbab and TNFα. Five TNFbab proteins showed binding activity in SPR assay, and then their binding 
interfaces were further optimized using RosettaDesign. In the second step, three TNFbab proteins were obtained with increased 
binding capacity (KD in the range of 9.8μM to 18μM). SPR competition experiments were also conducted to confirm the binding 
specificity between TNFbab and TNFα, in which the TNFR was immobilized on the sensor chip, and the responses of TNFα alone 
and TNFα incubated with TNFbab flowing through the chip surface were compared. In summary, we have engineered functional 
proteins based on a de novo designed protein DS119. Four DS119 mutants can successfully inhibit the TNFα-TNFR interactions.

P-1-015　A genetically incorporated crosslinker reveals outer membrane protein quality control mechanims in 
acid resistance
1张萌, 1林世贤, 2宋新文, 2昌增益, 1陈鹏 ( 1北京大学 化学与分子工程学院, 2北京大学 生命科学学院 )

changzy@pku.edu.cn, pengchen@pku.edu.cn

Acid chaperones are essential factors in preserving the protein homeostasis for enteric pathogens to survive in the extremely acidic 
mammalian stomach (pH 1–3). The client proteins of these chaperones and the protecting mechanisms remain largely unknown, 
primarily because of the exceeding difficulty of determining protein-protein interactions under low-pH conditions. In previous 
research, we have reported a newly developed genetically encoded, highly efficient protein photocrosslinking probe, which enabled 
us to profile the in vivo substrates of a major acid-protection chaperone, HdeA, in Escherichia coli periplasm. It helps to reveal a 
unique, ATP-independent chaperone cooperation acidresistant mechanism in E.coli periplasm: the periplasmic chaperones DegP and 
SurA were initially found to be protected by HdeA at a low pH, but they subsequently facilitated the HdeA-mediated acid recovery 
of other client proteins. In our recent work, we found ΔdegP strain was very sensitive under acid stress. The wild-type degP gene 
was able to restore acid resistance, whereas the gene encoding DegP (S210A) without protease activity was not, indicating that the 
protease activity of DegP is essential for the acid resistance of enteric bacteria. As DegP is proved to be one of the most important 
protein quality control (PQC) factors for outer membrane protein (OMP) biogenesis, we are trying to demonstrate that damage of the 
OMP folding and assembling systems under extremely acid stress is the major reason of the cell death.

P-1-016　Structural basis of RGD-hirudin binding to thrombin: the Tyr3 and 6 residues in Cterminal are crucial 
for inhibiting the activity of thrombin

黄一农, 莫炜 ( 复旦大学分子医学教育部重点实验室 )

weimo1025@shmu.edu.cn

Hirudin is an anti-coagulation product of the salivary glands of the medicinal leech Hirudomedicinalis. It is a powerful and specic 
thrombin inhibitor. The novel recombinant hirudin, RGD-hirudin, containing the RGD motif competitively inhibit the binding of 
brinoge to GP IIb/IIIa on the platelets, thus inhibiting platelet aggregation, while the anticoagulant activity was not affected. Here, 
we reported a docking model structure of RGD-hirudin and thrombin performed by Discovery Studio 3.1. To obtain further insight 
into key sites of inhibiting thrombin activity in RGD-hirudin, several binding sites of RGD-hirudin according to simulated result 
were mutated to Alanine. The anti-thrombin activity of all these mutants and RGD-hirudin were tested, anti-thrombin activity of all 
mutants have declined, especially for mutant of Tyr3. Furthermore, we evaluated the mutants and RGD-hirudin binding to thrombin 
using BIAcore® surface plasmon resonance analysis (SPR). Kinetics and affinity constants showed that the the KD values were much 
higher in mutants of Tyr3, Gln49, Gln53, Asp55, Glu57, Ile59 than RGD-hirudin, except Ser50. These findings are significant by not 
only contributing to a novel understanding of interaction between RGDhirudin and thrombin but also in providing a structural basis 
for smaller molecular weight anticoagulant peptide design and development of new oral drugs to fight Thrombotic diseases. However, 
these results do not find all the key amino residues of RGD-hirudin binding to thrombin. In order to confirm all the key sites of RGD-
hirudin, the structure and dynamics of RGD-hirudin using heteronuclear NMR spectroscopy and NMR titration experiments are 
currently underway.
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P-1-017　Quantitative proteomics analysis revealved a mitochondrial protein assembling defect in HL-type CMS Rice

刘盖, 田瀚, 朱英国, 郭林 ( 武汉大学生命科学学院 )

zhuyg@public.wh.hb.cn, guol@whu.edu.cn

It has been suggested that the mitochondrial chimeric gene orfH79 is the cause for the abortion of microspores in Honglian 
cytoplasmic male sterile rice. Yet little is known regarding mechanisms. In this study, we used mass spectrometry-based quantitative 
proteomics strategy to compare the mitochondrial proteome between Yuetai A and its fertile near-isogenic line Yutai B. We discovered 
reduced quantity of proteins in mitochondrial complexes in Yuetai A compare to Yutai B, indicating a defect in mitochondrial 
complex assembling in the sterile line. In addition, we found ORFH79 is associated with several large protein complexes ranging 
from ~400 kDa to ~1.2 MDa. Above discoveries provide new clues regarding CMS mechanism.

P-1-018　Molecular mechanism of MELK regulation

Lusha L usha Cao, Zhi-Xin Wang, Jia-Wei Wu ( School of Life Sciences, Tsinghua University )

jiaweiwu@mail.tsinghua.edu.cn

MELK (maternal embryonic leucine zipper kinase), a member of AMPK-related kinases (AMPK-RKs), was originally identified in 
Xenopus oocytes and embryos, and in mouse egg and embryo subsequently, due to its unique expression pattern in early embryos. 
MELK plays an important role in diverse cellular processes, including regulating multipotent neural and retinal progenitor cells 
proliferation, primitive hematopoiesis and cell cycle through phosphorylating the cell cycle phosphatase CDC25B. Moreover, some 
evidence exists to suggest that MELK can physically interact with and phosphorylate ASK1, Smads and p53, and thus regulates the 
MAP Kinase, TGF-β and p53 pathways. Recently, MELK has been demonstrated to be a drug target for cancer treatment because of 
its elevated expression level in many cancer tissues. However, the molecular mechanism of the activity regulation of MELK is largely 
unknown. Here we report the crystal structure of the kinase domain and ubiquitin-associated domain (UBA) of human MELK. The 
kinase domain shows a typical bilobal fold, and the activation segment adopts an inactive conformation. The UBA domain adopts a 
non-canonical UBA topology and binds to the N-lobe of the kinase domain. This structure will provide useful information to further 
biochemical study of MELK.

P-1-019　TNF-α peptide inhibitors designed from scratch
1Qi Shen, 2Changsheng Zhang, 3Luhua Lai ( 1Center for Quantitative Biology, Peking University, 2State Key Laboratory for 
Structural Chemistry of Unstable and Stable Species, College of Chemistry and Molecular engineering, Peking University, 3State 
Key Laboratory for Structural Chemistry of Unstable and Stable Species, College of Chemistry and Molecular engineering, Peking 
University,Center for Quantitative Biology, Peking University )

lhlai@pku.edu.cn

We have been working towards developing novel strategies for protein drug design targeting protein-protein interactions, including 
key site grafting, docking and de novo design. In the present study, the de novo design strategy was used to design TNF-α helical 
peptide inhibitors based on its 3D structure. To inhibit the function of TNF-α, the designed peptides will bind with TNF-α trimer and 
occupy the position where TNFR binds, so as to inhibit TNF-α trimer from activating downstream signaling pathways. Six designed 
helical peptides were experimentally tested and one of them showed strong binding to TNF-α in the surface plasma resonance assay. 
This peptide competitively binds to TNF-α with the TNF-α receptor with an IC50 of 0.65μM. It is also active in cell based assay with 
an IC50 of 10.9μM. Mutation studies confirmed the binding model predicted. The present study provides a successful example for 
novel protein binder design based on the target protein structure. The strategy used can be generally applicable in designing novel 
protein-protein interaction pairs, as well as protein therapeutics.

P-1-020　Tumor necrosis factor alpha (TNF alpha) antagonist design by protein-protein docking

Bo Tang, Changsheng Zhang, Luhua Lai ( College of Chemistry and Molecular Engineering, & Center of Theoretical Biology, Peking 
University, Beijing 100871 College of Chemistry and Molecular Engineering, & Center of Theoretical Biology, Peking University, 
Beijing 1 00871 )
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lhlai@pku.edu.cn

The cytokine TNF alpha which promotes the inflammatory response is a commonly used target for treating several chronic 
autoimmune diseases such as rheumatoid arthritis, Crohn disease, and psoriasis. The extensively clinically used TNF blockers are 
mainly antibodies developed through labor-consuming experimental screening. During the past years, the structure-based drug 
design has many successful reports and recent advances in computational protein design make it possible to develop novel binder 
to a protein target. We test the virtual screening strategy to design TNF inhibitory proteins using protein-protein docking program 
SDOCK developed in our lab. A simple protein scaffold library was created and 22 candidate scaffolds were selected according to 
docking scores to experimentally test the binding activity. Three candidate proteins showed binding affinity to TNF in surface plasma 
resonance assay. Then we chose one protein which shows strongest binding affinity among these 3 initial binders to do further study, 
tested its 16 homologous proteins’ binding activity to TNF and identified several protein binders. Further experimental studies are 
under investigation.

P-1-021　Structural and biochemical studies of HIN200 family members

He Li, Zhi-Xin Wang, Jia-Wei Wu ( MOE Key Laboratory of Protein Sciences, School of Life S ciences,Tsinghua University )

jiaweiwu@mail.tsinghua.edu.cn

One of the innate immunity signaling pathways is composed of Aim2 (absent in melanoma 2), Asc (Apoptosis-associated speck-
like protein containing a CARD) and procaspase-1. Cytosolic DNA is recognized by Aim2 through the HIN200 domain of Aim2, 
which also contains a PYD that is responsible for binding the adaptor protein Asc. Asc subsequently interacts with and activates the 
effecter protein procaspase-1. The mature caspase-1 promotes the production of IL-18 and IL-1β, which ultimately contributes to 
inflammation and pyroptosis. Overexpression of Ifi202, which contains two homolog HIN200 domains but is lack of an PYD domain, 
leads to the inhibition of the Aim2 pathway. Therefore, Ifi202 is suspected to contribute to Systemic lupus erythematosus (SLE). We 
found that the first HIN domain of Ifi202, but not the second, can compete with Aim2 for DNA binding in vitro. The recombinant 
Ifi202 and its complex with DNA are subjected to crystallization trials, and microcrystals were grown under some conditions.

P-1-022　HSCARG downregulates NF-κB signaling by interacting with USP7 and inhibiting NEMO ubiquitination
1Tingting Li, 1Junhong Guan, 2Shangze Li, 2Xiaodong Zhang, 1Xiaofeng Zheng ( 1Peking U niversity, 2Wuhan University )

xiaofengz@pku.edu.cn

NF-κB signaling is a central pathway that participates in a variety of key processes including immunity, inflammation, cell growth 
and differentiation. The activity of NF-κB is strictly regulated by a cluster of proteins, and the modifications of these proteins either 
promote or suppress the signal transduction at different steps. Our previous study has identified HSCARG as a NF-κB suppressor. 
HSCARG interacts with IKK complex and suppresses IKKβ’s phosphorylation. Here we further investigated the molecular 
mechanism by which HSCARG inhibits the NF-κB activation. Our results demonstrate that HSCARG interacts with NEMO 
and suppresses the polyubiquitination of NEMO through interacting with USP7. USP7 is identified as a down regulator of TNF-
stimulated NF-κB activity by inhibiting NEMO polyubiquitination, and it functions depend on HSCARG. This study uncovered an 
important role of HSCARG in regulation of the ubiquitination of NF-κB signal pathway.

P-1-023　Calcineurin B subunit triggers innate immunity and acts as a novel Engerix-B HBV vaccine adjuvant

Minling Hu, Zhenyi Su, Yanxia Yin, Jing Li, Qun Wei ( Department of Biochemistry and Molecular Biology, Beijing Normal 
University, Beijing Key Laboratory, Beijing 100875, PR C hina )

weiq@bnu.edu.cn

We showed previously that calcineurin B subunit (CnB) protein activates innate immune cells including macrophages, monocytes 
and dendritic cells and acts as an adjuvant of a model antigen (ovalbumin) and a recombinant pneumolysin antigen, but the detailed 
mechanism is not clear and whether it can serve as an adjuvant of a commercial HBV vaccine is unknown. Here, we report that CnB 
promotes inflammatory cytokines production, splenocytes proliferation and NK lytic activity, and that CnB-induced inflammatory 
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cytokines (IFN-γ, IL-6, TNF-α) production is dependent on integrin αM. Animal experiments demonstrate that CnB markedly 
increases the total anti-HBs antibodies in a dose and time dependent manner. Furthermore, CnB increases both anti-HBs IgM and 
anti-HBs IgG titers and changes the balance of IgG2a and IgG1. Combined use of CnB and CpG induces more cytokines production 
in splenocytes, as well as more anti-HBs antibodies production in vivo. These results reveal a probable mechanism of CnB-induced 
inflammatory cytokines production and further demonstrate that CnB is a novel and effective adjuvant of Engerix-B® HBV vaccine.

P-1-024　TRAF3 negatively regulates calcineurin-NFAT pathway by targeting calcineurin for degradation

Xinyu Wang, Yi Huang, Li Li, Qun Wei ( Department of Biochemistry and Molecular B iology, Beijing Normal University, Beijing, 
Key Laboratory, Beijing 100875, PR China )

weiq@bnu.edu.cn

Calcineurin (CN) is the only serine/threonine specific protein phosphatase regulated by Ca2+/CaM, which is composed of catalytic 
A subunit (CNA) and regulatory B subunit (CNB). TNF receptor associated factor 3 (TRAF3) is an essential component of the Toll 
like receptor (TLR) and TNF receptor (TNFR) pathways. The TRAF domain of TRAF3 interacts with a large range of proteins, 
which contain TRAF interacting motifs (TIMs). By sequence alignment, we identified two potential TIMs in calcineurin B subunit 
(CNB). However, the relation between TRAF3 and CNB has not been reported before. To explore this, we highly expressed the 
former insoluble TRAF domain of TRAF3 in soluble form by using calmodulin (CaM) fusion system for the first time, which offered 
a useful tool for studying the roles of TRAF3. We demonstrated that calcineurin interacted with TRAF3 by immunoprecipitation 
and pull-down experiments. The TIM sequences with CNB were responsible for the interaction. Upon further investigation, TRAF3 
drastically inhibited NFAT transcription activity by dual luciferase reporter assay. TRAF3 over-expression inhibited endogenous CN’
s activity, while knocking-down of TRAF3 enhanced CN’s activity. The possible mechanism underlined was that TRAF3 functioned 
as an ubiquitin E3 ligase and promoted calcineurin’s degradation. These results indicated

that TRAF3 interacted with CNB and represses calcineurin activity by targeting calcineurin for degradation.

P-1-025　Effect of SNPs on creatine kinase structure and function: indentifying potential molecular mechanisms 
for possible creatine kinase deficiency diseases
1Chang Li, 2Qian Zhang, 3Wei-Jiang Hu, 3Hang Mu, 3Zong Lin, 2Ma Long, 3Yong-Doo Park, 4 Hai-Meng Zhou ( 11 Protein Science 
Laboratory of the Ministry of Education, School of Life Sciences, Tsinghua University, Beijing 100084, China., 22 School of Basic 
Medical Sciences, Beijing University of Chinese Medicine, Beijing 100029, China., 33 Zhejiang Provincial Key Laboratory of Applied 
Enzymology, Yangtze Delta Region Institute of Tsinghua University, Jiaxing 314006, China., 41 Protein Science Laboratory of the 
Ministry of Education, School of Life Sciences, Tsinghua University, Beijing 100084, China. 3 Yangtze Delta Region I nstitute of 
Tsinghua University, Jiaxing 314006, China. )

zhm-dbs@mail.tsinghua.edu.cn

Single-nucleotide polymorphisms (SNPs) are common genetic material changes that often occur naturally. SNPs can cause amino 
acid replacements that may lead to severe diseases, such as the well-known sickle-cell anemia. We constructed nine SNP mutants 
of human brain-type creatine kinase (HBCK) based on bioinformatics predictions. The biochemical and biophysical characteristics 
of these SNP mutants were determined and compared to those of the wild-type creatine kinase to explore the potential molecular 
mechanisms of possible creatine kinase SNP-induced diseases. While the reactivation of six SNP mutants after heat shock dropped 
more than 45%, only three of them showed notable increases in ANS fluorescence intensity and decreases in catalytic efficiency. 
Among them, H26Y and P36T bind substrates as well as the wild-type form does, but the Tms dropped below body temperature, 
while the T59I mutant exhibited decreased catalytic activity that was most likely due to the much reduced binding affinity of this 
mutant for substrates. These findings indicate that SNPs such as H26Y, P36T and T59I have the potential to induce genetic diseases 
by different mechanisms.

P-1-026　Modeling and analysis of the complex structure of KaiA/KaiC from synechococcus elongatus PCC 7942

Sen Liu, Weiqun Chen, Song Liu, Feiyun Chen ( Institute of Molecular Biology, China Three G orges University )
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pkustar@gmail.com

Circadian rhythms are ~24-hour (circadian) biological oscillations that are fundamentally important for coordinating physiological 
activities in living organisms as diverse as cyanobacteria, plants and humans. They modulate nearly all biology activities ranging 
from photosynthesis, gene expression and metabolism, to cell division and development. The existence of circadian rhythms lets 
organisms gain adaptive advantages when circumstances (light or temperature, for example) changes, through anticipating and then 
getting prepared for these changes. Circadian rhythms were thought to be necessarily controlled by transcription-translation-driven 
oscillators in a very long time, until the groundbreaking experiments by Kondo et al. [1] showed that the three cyanobacteria clock 
proteins KaiA, KaiB, and KaiC are sufficient to generate robust circadian oscillation in vitro with only the extra addition of ATP. The 
three clock proteins can form a lot different homooligomers and hetero-oligomers, and the oligomerization has been shown to be 
critical for the normal function of the clock. To understand the interaction interface of the KaiA/KaiC proteins from Synechococcus 
elongatus PCC 7942, we build a complex model of these two proteins with Rosetta using a homologous complex structure (PDB 
ID: 1SUY). It showed that the 3rd and the 4th helices of the C-terminal domain of the KaiA proteins, which are forming the dimer 
interface for binding of the C-terminal peptide of KaiC, are more conserved than the other two helices. Particularly, the 4th helix 
is same between these two KaiA proteins, although there are some variations in the 3rd helix. The C-terminal peptide of the KaiC 
proteins were found to be highly conserved too, with several variations. The complex model showed that the main co-variation of 
the interface happens at the start of the 3rd helix of the KaiA C-terminal domain, and the end of the C-terminal peptide of KaiC. The 
mutation analysis at this spot should provide further information about the complex forming and the clock function.

P-1-027　Molecular cloning, expression and activity characterization of alpha-aspartyl dipeptidase from 
Lampetra japonica
1Chunhui Zhao, 1Ying Cao, 1Jie Xu, 2Qingwei Li ( 1Faculty of Life Science, Liaoning Normal University, Dalian 116081, China, 
2Institute of Marine Genomics and Proteomics, Liaoning N ormal University, Dalian 116029, China )

chunhuiz@hotmail.com, liqw@263.net

Lampetras are one of the most ancient vertebrates alive today whose habitat and body structure have been highly conserved for at 
least 350 million years. The alpha-aspartyl dipeptidase can hydrolyze N-terminal aspartyl(Asp) dipeptides, which used to synthesis 
the two dipeptide sweeteners Aspartame and Alitame. In contrast to the extensive studies that have been performed on the alpha-
aspartyl dipeptidase in jawed vertebrates, little is known about the biological activities of the alpha-aspartyl dipeptidase of Lampetra 
japonica. In this study, we report for the first time the molecular cloning and characterization of the alpha-aspartyl dipeptidase 
homolog from the L. japonica. The alpha-aspartyl dipeptitase gene of L. japonica was cloned and expressed according to the sequence 
in Genbank and a pair of primers was prepared.The DNA fragment was amplified and subcloned into the pET 22b(+) vector with a 
His-tag. The recombinant Ljdipeptidase plasmid was expressed in E. coli BL21(DE3) and induced with 1 mM IPTG. The expression 
product was analyzed with SDS-PAGE. The open reading frame (ORF) of Ljalpha-aspartyl dipeptidase gene was 717bp, and encodes 
a polypeptide of 238 amino acids with an estimated molecular mass of 26,525Da and a theoretical isoelectric point of 5.83. The 
expression product was existing in the form of inclusion bodies. The pellet was denaturated in the buffer with 6M Urea and purified 
by His Bind affinity chromatography. The product was renaturated with 3mM of the reduced form and 0.5 mM of the oxidized form 
of glutathione dissolved in 20 mM Tris-HCl (pH7.0) containing 500mM NaCl, 20% glycerine at 4 °C for 72h.

A multiple sequence alignment with additional 17 homologue protein sequences of the alpha-aspartyl dipeptidase obtained from the 
UniPort database. The program MEGA 4 wasused to construct the phylogenetic tree.

The alpha-aspartyl dipeptidase activity was assayed with α-Asp-p-nitroanilin as substrate, the reatcion mixture consisting of 
2.8mL potassium phosphate buffer (0.1M, pH 7.0), 0.1mL purified enzyme sample and 0.1mL substrate, the p-nitroanilin released 
throughout time was monitored at 410nm at irregular time intervals. The pH dependency and thermal stability of the Lj-alpha-aspartyl 
dipeptidase were investigated. The effects of some reagents on the stabilities of the enzyme were also measured.

P-1-028　Human tudor staphylococcal nuclease (Tudor-SN) under cellular stress stimuli

高星杰, 杨洁, 宋娟, 付雪, 苏超 ( 天津医科大学 )

yangj@tijmu.edu.cn
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SGs (stress granules) and PBs(processing bodies) are mRNA containing cytoplasmic structures that are assembled in response to 
stress. Previously, we showed that human Tudor staphylococcal nuclease (Tudor-SN) physiologically binds and co-localizes with 
G3BP, the marker of SGs, and interferes with the aggregation of the SGs. Here, we further determined that endogenous Tudor-SN co-
localizes with AGO1 and AGO2 , the sharing proteins of SGs/PBs , in HeLa cell lines, but not the Dcp1a protein, the marker of PBs. 
Intriguingly, the ectopically expressed RFP-Tudor-SN partially co-localizes with the GFP tagged DCP1a or DCP1b, suggesting the 
potential roles of Tudor-SN in cellular PBs assembly. And the results of protein complex profile analysis under stress indicated that 
Tudor-SN selectively interacts with core components of SGs/PBs, such as TIAR, HuR, PABP1, DCP2, AGO1, AGO2 ,but not DPC1a. 
Moreover, using oligo(dT) chromatography and FISH assays, we found that Tudor-SN and total poly(A)+ mRNA form a RNA-
protein complex and accumulate the same cytoplasmic granules under stress . And the knockout of Tudor-SN in MEF cell line (MEF 
Tudor-SN -/-) impairs such granule assembly. We also found that stress stimuli ,such as arsenite, heat shock(45℃),cold shock(4℃), 

induce the Thr/Tyr phosphorylation modification of Tudor-SN. Tudor-SN containing granules formation showed the similar behavior 
with endogenous Tubulin protein. Collectively, our results indicated that Tudor-SN is a novel poly(A)+ mRNA binding protein and is 
associated with the assembly of mRNA transcripts granules in SGs/PBs, might in microtubules/ phosphorylation-dependent manner. 

P-1-029　Towards alpha-glucosidase folding induced by trifluoroethanol: a integrating study of enzyme kinetics 
and computational prediction

1Zhi-Rong Lü, 2Yan-Fei Zeng, 2Zhuo-Ming Ye ( 11 Zhejiang Provincial Key Laboratory of Applied Enzymology, Yangtze Delta 
Region Institute of Tsinghua University, Jiaxing 314006, China., 22 Department of Environmental Health, School of Public Health 
and T ropical Medicine, Southern Medical University, Guangzhou 510515, China. )

yzhuom@fimmu.com

Alpha-glucosidase (EC 3.2.1.20) is an enzyme of related with diabetes mellitus type 2 clinically and is also generally used to convert 
starch to fermentable sugars in industry. Therefore, study on this enzyme structures and functions is important. In this study, we 
investigated structural changes in alpha-glucosidase during trifluoroethanol (TFE)-induced folding. The activity of alpha-glucosidase 
was significantly inactivated by TFE in a dose-dependent manner. The inactivation was compose of two-phases, one is fast phase that 
is not detectable by using time-interval measurements; the other is relative slow phase that is a firstorder reaction with a monophase 
process. TFE inhibited alpha-glucosidase in a parabolic mixed-type reaction (Ki = 0.72 ± 0.08 M). TFE directly induced unfolding 
and hydrophobic exposure of alpha-glucosidase. We also simulated the docking between alpha-glucosidase and TFE as well as 
molecular dynamics. The computational simulations suggested that several residues such as ASP68, TYR71, VAL108, HIS111, 
PHE177, ASP214, THR215, GLU276, HIS348, ASP349, and ARG439, and interact with TFE. The molecular dynamics simulation 
confirmed the binding mechanisms between alpha-glucosidase and TFE and suggested that TFE inhibits the glucose binding site. Our 
study provides insights into the alpha-glucosidase folding behaviors and ligand binding under a 3D structural simulation.

P-1-030　新肺炎链球菌毒力因子GHIA的鉴定及其结构功能研究

1强汪德, 2牛司强, 2尹一兵, 2罗淼 ( 1重庆医科大学感染性疾病分子生物学教育部重点实验室, 2重庆医 科大学检验医学院 )

wangd@ustc.edu

肺炎链球菌 (Streptococcus pneumoniae，S.pn) 是严重侵袭性感染和上呼吸道感染最重要的病原体之一，可导致肺炎、脑膜

炎、中耳炎和脓毒血症等。目前全球每年死于肺炎链球菌感染的总人数高达 300 万至 500 万人，儿童和 60 岁以上患者是高

危人群。抗生素和疫苗是人类抗击 S.pn 的主要手段，但目前肺炎链球菌的耐药率持续增加，现有疫苗的保护效果也不甚理

想。因此要有效解决S.pn 感染的预防和治疗，需要进一步了解其致病分子机制，寻找新的毒力因子作为药物作用靶点和疫

苗开发的依据。

前期工作中课题组研究发现，肺炎链球菌的一个体内诱导基因sp0987 编码的假想蛋白质 GHIA是一个潜在的毒力因子。

生物信息学分析显示,其编码产物可能为肽聚糖水解酶，主要作用是降解细胞壁中 N-乙酰胞壁酸和 N-乙酰葡糖胺之间的 

β-1,4-糖苷键，属于GH25 家族溶菌酶；通过克隆、表达、纯化、蛋白质晶体培养、衍射数据收集和蛋白质三维立体结构

解析，首次成功解析 SP0987 的三维立体结构(PDB code 4FF5)；序列比对和三维结构叠合分析发现，GHIA是溶菌酶样蛋白

质，保守性分析及结构特点分析发现可能的活性位点D33、D131、E133 和D222，且都为酸性氨基酸残基；分子筛实验提
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示，GHIA 在溶液中以单体形式存在；应用绿色荧光蛋白报告系统分析GHIA的细胞定位，结果发现 GHIA定位于细胞膜，

与生物信息学分析结果一致；用LFH-PCR技术构建GHIA缺陷菌， 小鼠体内生存实验结果显示，GHIA缺陷后肺炎链球菌毒

力明显减弱；体外细胞实验发现，GHIA 缺陷菌对宿主细胞的侵袭明显弱于野生菌，而对宿主细胞的粘附没有明显差异；

体内定植实验发现，肺炎链球菌 D39 野生菌及缺陷菌经鼻腔感染后，缺陷菌入血时间明显较晚，且在BALB/c 小鼠鼻咽部和

肺部的细菌载量有明显差异，缺陷菌的细菌载量明显减少。

P-1-031  Expression, purification and characterization of malic enzyme from oleaginous yeast yarrowia lipolytica

张怀渊, 陈卫, 宋元达 ( 江南大学 )

Malic enzyme catalyzes the oxidative decarboxylation of l-malate to pyruvate and carbon dioxide, and provides NAD(P)H for cellular 
metabolism, especially lipid accumulation, in oleaginous microorganisms. In this work, malic enzyme gene (YALI0E18634g) in 
oleaginous yeast Yarrowia lipolytica was cloned to a vector pET28a and expressed in Escherichia coli BL21 (DE3). The recombinant 
malic enzyme was purified by affinity chromatography on Ni-NTA Column. malic enzyme showed highest activities at 30℃ and pH 

8.0. Both NAD+ and NADP+ can be used as cofactor for malic enzyme, however NAD+ appeared to be the preferred cofactor for the 
recombinant malic enzyme, and the Km value for NAD+ and NADP+ were 0.63 mM and 3.90 mM respectively. Activity staining of 
malic enzyme on native gel indicated that there were three potential isoforms using NAD+ or NADP+ as cofactor. High concentration 
citrate and α-ketoglutarate obviously inhibited the activity of recombinant malic enzyme.

P-1-032   Cross-talks of multiple post translational modifications on eEF2
1姚琪, 1李辉, 1刘炳乾, 2黄新云, 1郭林 ( 1武汉大学生命科学学院, 2康奈尔大学威尔医学院 )

Protein post-translational modification (PTM) is critical for the regulation of protein functions. Cross-talks among different types of 
PTMs should yield concerted and coordinated regulatory networks for physiological functions. In this study, we identified Eukaryotic 
elongation factor 2 (eEF2) as a novel substrate for tyrosine kinase Csk. We discovered that in addition to phosphorylation, eEF2 can 
be SUMOylated, ubiquitinated or cleaved into functional large fragments. eEF2 tyrosine phosphorylation can be regulated by its 
SUMOylation and ubiquitination, but the ubiquitination and SUMOylation on eEF2 are mutually inhibitive. eEF2 phosphorylation 
has little effect on its role as an elongation factor in protein translation. But rather, the multiple and cross-controled PTMs lead to new 
functions for eEF2

P-1-033   Herp is quickly degraded by ubiquitin-proteasome pathway which mediated by Ube2g2/gp78 after ER stress

Long L ong Yan, Weixiao Liu, Pan Wang, Chao Liu, Wei Li  (中国科学院动物研究所)

leways@ioz.ac.cn

Herp was originally identified as a homocysteine-responsive protein. It is an endoplasmic reticulum(ER)-located membrane protein 
which proposed to be functional in ER-associated degradation (ERAD). After strongly induced by reductive reagents, Herp was 
quickly degraded after ER stress. However, the mechanism underlying Herp degradation remains unclear. Here we show Herp is 
degraded by Ubiquitin-Proteasome pathway, and an E2/E3 couple----Ube2g2/gp78 mediate Herp polyubiquitination-Both in vitro and 
in vivo. The interaction between gp78 CUE domain and Herp UBL domain is essential to Herp polyubiquitination and proteasome 
mediated degradation. Herp overexpression help cell survive in ER stress condition, but it is harmful to deal with other such as 
oxidative stress condition. The knock out of Herp homologue Usa1 in yeast makes those cells are sensitive to ER stress, but don’t 
change too much about its adaption to other conditions. Our results suggest Herp may work as a chaperone in ER stress condition, but 
its expression is harmful for cell to deal with oxidative stress condition, thus need to be quickly eliminated to go back to the Pareto 
front of a cell to adapt to various conditions. 

P-1-034   Gold compound modifies thiol group of PKCzeta PB1 domain and interferes its interaction with p62

Jun Ren, Jia-Wei Wu, Zhi-Xin Wang ( MOE Key Laboratory of Protein Sciences, School of L ife Sciences, Tsinghua University, 
Beijing 100084, P.R. China )
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jiaweiwu@mail.tsinghua.edu.cn, zhixinwang@mail.tsinghua.edu.cn

PB1 (Phox and Bem1p) domain is a structural module for protein-protein interaction. A PB1 domain consists of 80-100 amino acids, 
and adopts a ubiquitin-like fold. It is characterized to mediate oligomerization or recognition between proteins, mainly through 
electrostatic interactions between two PB1 domains. According to the conserved interacting amino acids, it could be divided into 
three types, I, II and I/II. In the NF-kappaB signaling pathway, PKCzeta, an atypical PKCs (aPKC), was shown to interact with 
the scaffold protein p62 through their respective N-terminal PB1 domains. We solved the complex structure of PKCzeta-PB1 and 
p62-PB1, which reveal the depolymerization mechanism of p62 homooligomer by PKCzeta. The importance of the PKCzeta-p62 
interaction were further validated by mutagenesis studies of the key interface residues. Evidence showed that, gold compounds such 
as aurothiomalate (ATM) could selectively modify the cysteine residue located on the interface of aPKC. This modification can affect 
the binding of another interacting protein Par-6, and thus inhibit carcinogenesis. Inconsistent with previous report, we showed that 
ATM modified all three cysteine residues residing of PKCzeta PB1 domain. We will further unravel the physiological significance of 
this modification on PKCzeta-p62 interaction. 

P-1-035 Towards the inhibitory effect of acetylsalicylic acid on tyrosinase: integrating study of kinetics and 
computational simulations

Li Yan, Yong-Doo Park ( Zhejiang Provincial Key Laboratory of Applied Enzymology, Y angtze Delta Region Institute of Tsinghua 
University, Jiaxing 314006, China )

parkyd@hotmail.com

The acetylsalicylic acid (ASA), generally well known as aspirin, has various biomedicine functions. In this study, we revealed that 
ASA reversibly inhibits tyrosinase (EC 1.14.18.1) in a mixed-type manner with Ki = 11.778 ± 2.01 mM. Time-interval kinetics 
showed that the inhibition was followed the first-order reactions. Measurements of ANS-binding fluorescence showed that ASA 
did not induce significant detectable changes in hydrophobic surface of tyrosinase. For further insight, we performed the molecular 
dynamics simulation to predict the key interactions between tyrosinase and ASA and found that acetate and carboxylic acid groups of 
ASA are critical role in binding and several residues (HIS61, HIS85, HIS94, HIS259, and HIS263) on tyrosinase and were thought 
to be played a pivotal role in docking. Our study suggested that ASA could be useful depigmentation agent due to the structural 
functions of hydroxyl groups on tyrosinase. 

P-1-036 Ufd2 catalyzes branched ubiquitin chain assembly on substrate to promote protein degradation
1Chao Liu, 1Weixiao Liu, 2Yihong Ye, 1Wei Li ( 1State Key Laboratory of Reproductive Biology, Institute of Zoology, Chinese Academy 
of Sciences, 2National Institute of Diabetes and D igestive and Kidney Diseases, National Institutes of Health )

yihongy@mail.nih.gov, leways@ioz.ac.cn

Protein degradation by proteasome is dependent on the modification of a substrate with polyubiquitin chains. Polyubquitination 
involves a cascade of enzymes including ubiquitin-activating enzyme (E1), ubiquitin-conjugating enzyme (E2) and ubiquitin 
ligase (E3). Recently, it was found that polyubiquitination of a subset of proteins require an extra ubiquitin chain elongation factors 
E4 such as Ufd2 in Saccharomyces cerevisiae. However, the mechanism of Ufd2 mediated polyubiquitination is still need to be 
elucidated. Here we show, after an E3 (Ufd4) synthesized Lysine 29-linked ubiquitin chains, Ufd2 catalyze Lysine 48-linked multi-
monoubiquitination on those lysine 29-linked ubiquitin chains, which results in the formation of novel branched ubiquitin chains. 
This reaction is dependent on the interaction of lysine 29-linked ubiquitin chains with Ufd2. Two novel motifs, one localized on the 
N-terminal and the other on the C-terminal of Ufd2 mediate this interaction, suggesting an intermolecular catalytic mechanism of 
Ufd2 mediated polyubiqutitnation. Only those modified with branched ubiquitin chain substrate can be escorted by Rad23, Dsk2 
or Rpn10 to proteasome for degradation. Thus we propose that Ufd2 may work as a converter to promote degradation of proteins 
conjugated with non-canonical ubiquitin linkages. 

P-1-037 Salmonella typhimurium proteolysis is regulated by phagosome-mimicking conditions
1余剑岚, 1韩强强, 2郭立海, 2谢永明, 1郭林 ( 1武汉大学生命科学学院生物化学系, 2AB SCIEX公司（ 上海）亚太技术支持中心 )
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guol@whu.edu.cn

Salmonella enterica serovar Typhimurium is a facultative pathogen that is capable of surviving and replicating in host cells. 
The PhoP/PhoQ system, a two-component regulatory system, plays an important role in the adaptation of Salmonella to host 
microenvironments. In studying protein degradation phenomena associated with the PhoP/PhoQ regulation, we performed 
comparative two-dimensional polyacrylamide gel electrophoresis (2D-PAGE) analysis of S. Typhimurium grown for 3 h or 9 h in 
either low [Mg2+] or high [Mg2+] conditions, which are well recognized conditions correlated with the PhoP/PhoQ system activation 
or repression. In all, 53 proteins were found as being degraded under the low [Mg2+] conditions and 20 proteins were found under 
the high [Mg2+] conditions. Among these degraded proteins, 16 were common to both conditions and 37 were low [Mg2+] specific. 
Our data demonstrate that low [Mg2+] can promote widespread protein degradation. Functional grouping and cleavage pattern 
analysis of these degraded proteins provided additional information and shed light on how protein degradation or proteolysis can 
benefit bacterial survival in the host environment. 

P-1-038 Huwentoxin-XVI, a specific N-type calcium channel blocker from tarantula venom, produces dose-
dependent antinociception in rats
1Meichun Deng, 2Yuanyuan Wu, 2Tianfu Cai, 2Zhenghua Sun, 1Hanchun Chen, 2Yucheng Xiao, 2Songping Liang ( 1Department of 
Biochemistry, School of Biological Science and Technology, Central South University, Changsha, Hunan 410078, China, 2Key 
Laboratory of Protein Chemistry and Developmental Biology of the Ministry of Education, College of Life S ciences, Hunan Normal 
University, Changsha, Hunan, China, 410081 )

N-type calcium channels play important roles in the control of neurotransmission release. Their selective blockers are believed 
to be potential drugs for treating chronic pain. Spider venoms are known to contain several classes of toxins that are used as an 
efficient means to capture their prey or to defend themselves against predators. These toxins are of interest as tools for studying 
neurophysiology and as potential lead structures for pharmaceutics and insecticides. In this study, a novel neurotoxin named 
Huwentoxin-XVI (HWTXXVI) specific for N-type calcium channels was purified and characterized from the venom of Chinese 
tarantula Ornithoctonus huwena. HWTX-XVI is composed of 39 amino acid residues including six cysteines that constitute three 
disulfide bridges. The linkage pattern of disulfide bridges in HWTX- XVI is I-IV, II-V, and III-VI (Cys1-Cys16, Cys8-Cys21, 
and Cys15-Cys36) as assigned by sequence analysis. Using 3’- and 5’-RACE methods, the full-length cDNA was identified as 
encoding an 116-residue precursor of HWTX-XVI. HWTX-XVI could completely block the twitch response of rat vas deferens 
to lowfrequency electrical stimulation. Omega-conotoxin GVIA is a well-known neuronal N-type calcium channel blocker from 
the venom of the sea snail Conus geographus. In our study, huwentoxin-XVI inhibited omega-conotoxin GVIA-sensitive N-type 
calcium currents elicited from mammalian neurons. Electrophysiological assay indicated that HWTX-XVI specifically blocked 
N-type calcium channels in rat dorsal root ganglion (DRG) cells (IC50 ~ 60 nM). No evident inhibition was detected on voltage-
gated T-type calcium channels, potassium channels(Kv1.1-1.3, Kv2.1, Kv4.2-4.3) or sodium channels (including TTX-S and TTX-R 
sodium channels in rat DRG neurons and Nav1.4, Nav1.5 and Nav1.7 channels). Intraperitoneal injection of the toxin HWTX-XVI to 
rats elicited significant analgesic responses to formalin-induced inammation pain. Toxin treatment also changed withdrawal latency 
in hot plate tests. Intriguingly, we found that intramuscular injection of the toxin reduced mechanical allodynia induced by incisional 
injury in Von Frey test. Taken together, our findings suggest that its analgesic effects, non-toxic and complete reversibility make it an 
interesting tool for development novel drugs for the treatment of N-type calcium channel-related diseases.

This work was supported by grants from the 973 Research Program of China under Contract2010CB529800, the National Natural 
Science Foundation of China (No. 31100764), the Fundamental Research Funds for the Central Universities and the freedom explore 
Program of Central South University (No. 2011QNZT131), the Postdoctoral Science Foundation of Central South University.

P-1-039 Synthesis and biological characterization of the analogs of Huwentoxin-IV, a neuronal TTX-sensitive 
sodium channel inhibitor

1Meichun Deng, 2Xuan Luo, 2Liping Jiang, 1Hanchun Chen ( 1Department of Biochemistry, School of Biological Science and 
Technology, Central South University, Changsha, Hunan 410078, China, 2Key Laboratory of Protein Chemistry and Developmental 
Biology of the Ministry of Education, College of Life Sciences, Hunan Normal University, Changsha, H unan, China, 410081 )

Huwentoxin-IV (HWTX-IV) is a polypeptide neurotoxin isolated from the venom of the Chinese tarantula Ornithoctonus huwena. 
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The toxin has a high proportion of basic residues, and it is cross-linked by three conserved intramolecular disulfide bonds. The 
linkage pattern of disulfide bridges in HWTX-IV is I-IV, II-V, and III-VI (Cys2-Cys17, Cys9-Cys24, and Cys16-Cys31) as assigned 
by partial reduction and sequence analysis. Composed of 35 residues and stabilized by intracellular disulfide bridges, the toxin adopts 
a typical inhibitor cystine knot (ICK) structural motif frequently emerging in spider toxins and conotoxins. It has been shown to 
inhibit the neuronal tetrodotoxin-sensitive (TTX-S) VGSCs in adult rat dorsal root ganglion (DRG) neurons. This peptide binds to 
neurotoxin receptor site 4 located at the extracellular S3-S4 linker of domain II in neuronal sodium channels. However, the molecular 
surface of HWTX-IV interaction with sodium channels remains unknown. In this study, to obtain further insight into the structure-
function relationship of neuronal sodium channel blocker, we synthesized HWTX-IV and three mutants designed based on the 
predicted sites and determined their effects on voltage-gated sodium channels from adult rat dorsal root ganglion (DRG) neurons. 
Based on the liquid chromatography, mass spectrometry, and circular dichroism spectrum analysis, all the four synthetic peptides are 
determined to be properly folded. Pharmacological studies indicated that the synthesis HWTX-IV had activities near that of native 
HWTX-IV, while T28D, R29A and Q34D demonstrated activities reduced by 1-2 orders of magnitude, indicating that the basic 
or vicinal polar residues Thr28, Arg29, and Gln34 in C-terminal were key amino acid residues relative to the interaction between 
HWTX-IV and tetrodotoxin-sensitive (TTX-S) sodium channels. Our findings should be helpful to investigate the structure-function 
relationship of HWTXIV and develop drug candidate targeting to TTX-S sodium channel in the mammalian neurons.

This work was supported by grants from the 973 Research Program of China under Contract 2010CB529800, the National Natural 
Science Foundation of China (No. 31100764, 30901874), the Fundamental Research Funds for the Central Universities and the 
freedom explore Program of Central South University (No. 2011QNZT131), the Postdoctoral Science Foundation of Central South 
University.

P-1-040  Structure of p38-TAB1 complex

辛凤姣, 吴嘉炜, 王志新 ( 清华大学 )

zhixinwang@mail.tsinghua.edu.cn

MAPK (mitogen-activited protein kinase) signaling plays an important role in cellular signal transduction. A conventional MAPK 
pathway is composed of three tiers of sequentially activated kinases, termed MAPK, MAPK kinase (MAP2K), and MAPK kinase kinase 
(MAP3K). The three best-characterized pathways in mammalian cells are mediated by distinct MAPKs, ERK (the extracellular regulated 
kinase), JNK (c-JUN N-terminal kinase) and p38. The p38 kinases are precisely regulated by plenty of molecules, including kinases, 
phosphatases and some other binding partners. TAB1 (TAK1 binding protein 1) that was originally identified as a key regulator of TAK1 
participates in the p38 regulation by directly interacting with p38 and thus regulating its activity. However, there is a confusion caused 
by discrepancy between two reports: one suggesting that TAB1 can induce p38 autophosphorylation, while the other demonstrating the 
TAB1 is simply a substrate of p38. We determined a complex structure at 2.7 Å resolution, which reveals the protein-protein recognition 
mode of p38 and TAB1. We will carry out further biochemical studies to rectify the aforementioned confusion.

P-1-041   Structural and biochemical studies of BRSK2

吴惊香, 吴嘉炜, 王志新  ( 清华大学 )

jiaweiwu@mail.tsinghua.edu.cn, zhixinwang@mail.tsinghua.edu.cn

Neurons are highly polarized cells that specializes a single axon and multiple dendrites from the cell body. The development and 
maintenance of neuronal polarity are vital for the neuron to carry out its function in the brain. Brain specific kinase 1 and 2 (BRSK1/2), 
members of AMPK-related protein kinase family, can phosphorylate microtubule-associated protein tau that cause establishment of 
neuronal polarity. The kinase domain of BRSKs is accompanied by an adjacent UBA domain. But How the UBA domain interacts 
with kinase domain and what is the function of UBA domain is largely unknown. Here, we determine the crystal structure of fragment 
containing catalytic and ubiquitin-associated domain (KD-UBA) from mouse BRSK2 at 2.0 resolution. The UBA domain is packed 
on the backside of the catalytic domain, mainly interacting with the aminoterminal lobe of the catalytic domain. The UBA domain 
of BRSK2 consists of three helices, similar as the AID domain of AMPK and the UBA domain of MARK. However the binding site 
of UBA on kinase domain is completely novel. Structural and biochemistry analyses suggest that the UBA domain in BRSK2 can 
regulate its kinase activity.
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P-1-042 粟糠中抗结肠癌活性蛋白的分离及纯化

单树花, 武海丽, 李宗伟, 史通麟, 赵亚蕊, 赵超, 付荣, 李卓玉 ( 山西大学生物技术研究所，化学生 物学与分子工程教育部重
点实验室 )

lzy@sxu.edu.cn

肿瘤是当前危害人类健康的严重疾病之一，虽然肿瘤的治疗取得了很大的进展，但抗癌化学药物在治愈癌症的同时，对人

体本身也会产生很大的毒副作用。因此，寻找低毒、高效的抗癌活性成分，成为国内外医学界研究的热点。大量研究表

明，许多天然产物中含有抗肿瘤活性成分，特别是近年来，一些抗肿瘤活性大分子的发现，如：苦瓜中的多肽和一些植物

蛋白（如：辽东楤木，毛蚶， 桑黄菌） 等， 给肿瘤的低毒高效治疗带来了福音。谷子， 即粟（ Setariait-alica），一年生

禾本科属植物，起源于我国黄河流域。粟糠是谷子经垄谷脱壳，碾米等加工成精米过程中得到的副产品。粟糠中含有丰富

的甘油三酯、脂蛋白、谷维醇、维生素B、维生素E、葡萄糖、纤维素以及微量元素等，能够排出人体内的毒素，有健脑、

补肾、强身、抗癌等作用。因此，本研究以纯天然粟糠为原料，采用丙酮-硫酸铵沉淀法、Q阴离子交换柱、SP阳离子交

换柱、蛋白的热稳定性对粟糠水溶性蛋白进行逐步分离纯化，并结合细胞增殖实验（MTT法），筛选出抗肿瘤活性蛋白组

分，SDS-PAGE电泳结果显示为单一条带，将其命名为：FMB；体外抗肿瘤活性实验表明：不同浓度的FMB处理均可显著

抑制人结肠癌细胞株DLD1、SW480、SW 620的增殖，并且具有明显的剂量依赖性；而对正常人肝细胞株HL-7702无明显抑

制作用。细胞凋亡实验结果表明：经FMB处理48h后，DLD1和SW480、SW620细胞的细胞核出现明显皱缩、核膜裂解、染色

质分割成块状和凋亡小体等典型的凋亡信号，而人正常肝细胞株HL7702细胞形态均一，生长良好。这说明，FMB不但能显

著杀伤结肠癌细胞，而且对正常细胞没有明显毒副作用。因此，FMB蛋白有望成为低毒、高效的新型抗癌药物。这一发现

对抗肿瘤天然药物的研究和开发具有重要意义，同时也促进了粟糠的深度开发和这一资源的有效增值利用。

P-1-043 真菌疏水蛋白HGFⅠ突变体的构建与表达

1赵立强, 1牛宝龙, 1王丹丹, 1尚青, 2徐海津, 1白艳玲, 1张秀明, 1乔明强 ( 1南开大学, 2海津 )

mingqiangqiao@yahoo.com

疏水蛋白是丝状真菌产生的种小分子量蛋白质，它能够在界面形成一层双亲性的蛋白膜以此来反转所覆盖界面的性质，被

广泛应用于乳化、蛋白分离技术、生物传感器和生物芯片等领域。HGFⅠ是我们从灰树花中得到的一个I型真菌疏水蛋白。

由于HGFI 没有碱性氨基酸，所以等电点很低（pI3.25）。 HGFⅠ在介体表面的吸附严重受到了pH的制约：当pH值靠近其

等电点时，HGFⅠ吸附量明显增加；远离其等电点时，HGFⅠ吸附量逐渐减少。为了增加HGFⅠ吸附量，我们对HGFⅠ中

的酸性氨基酸进行了多位点突变。从前期研究表达该蛋白的原核表达载体中获取目的基因hgfⅠ，利用MutanBEST Kit对hgf

Ⅰ 5个编码酸性氨基酸的密码子进行逐次点突变。测序验证无误后，将表达载体电转化进毕赤酵母进行同源重组。阳性转

化子经初步筛选后进行发酵试验。SDS-PAGE和Western Blotting结果显示大小8 KDa的突变蛋白得到有效表达。利用毕赤酵

母发酵表达蛋白，通过控制添加诱导物时间和浓度及培养基组分优化蛋白产量，我们筛选到5位点突变蛋白的稳定高产菌

株。这些工作为HGFⅠ蛋白更广泛地服务于医药及食品领域奠定了基础。

P-1-044 Redox-regulated structure and function of S-periaxin

Ting YANG , Hui WANG , Ya-Wei SHI ( Institute of Biotechnology, Key Laboratory of　C hemical Biology and Molecular 
Engineering of Education Ministry, Shanxi University )

yaweishi@sxu.edu.cn

Charcot-Marie-Tooth disease（CMT）is characterized clinically by slowly progressive distal muscle atrophy and weakness, the 
absence of deep tendon reflexes, and pes cavus deformity of foot. Based on electrophysiological examination, CMT has been 
classified into two types, the demyelinating form CMT1 and the axonal form CMT2.CMT1 and CMT2 are further subclassified 
according to inheritance patterns and to the underlying molecular genetic cause. Charcot-Marie-Tooth type 4F (CMT4F) is caused 
by mutations in the periaxin (PRX) gene mapped on 19q13. Periaxin is a protein of noncompact myelin in the PNS, which has 
two isoforms generated by alternative mRNA splicing of PRX gene. The two human periaxin isoforms, S- and L- periaxin, have 
in common the first 127 residues, and are 147 and 1461 residues in size, respectively.The domain common to S- and L-periaixn 
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is predicted to fold into PDZ domain.In L-periaxin,several additional domains are present: a highly basic domain functioning 
as a nuclear localization signal, long repeat domain, and an acidic domain. Periaxin is exquisitely Schwann cell-specific, and its 
subcellular localization changes during differentiation: embryonic Schwann cells localize it to the nucleus, perinatal Schwann cells 
to periaxonal cytoplasm, and myelin-forming Schwann cells to the outer surface adjacent to the basal lamina, but S-periaxin does not 
change its subcellular localization and in cytoplasm.

To elucidate the function of S-periaixn involved in themyelin-related signaling in Schwann cells, the S-periaxin gene was amplified 
by overlap extention PCR, and cloned into the prokaryotic expression vector pET-M-3C to construct the recombinant plasmid of pET-
M-3C-S-periaxin.Then,the recombinant plasmid was transformed into E.coliBL21(DE3).The recombinant S-periaxin were obtained 
by Ni2+-NTA affinity column and Sephacryl S-200 gel chromatography.The chemical-physical properties of recombinant S-periaxin 
were investigated in redox conditions. The results indicated that the Cys residues of S-periaxin forms reversible, intermolecular 
disulfide bonds under mild oxidation conditions. Importantly, formation of the disulfide- mediated dimer or multimer abolishes lipid 
membrane binding capacity of S-periaxin and thereby is expected to alter cellular functions of S-periaxin.

P-1-045 Screening of inhibitor of PICK1 PDZ domain from Chinese herbal
1Yan-Qiong FENG, 2Zhen-Yu LI, 3Ya-Wei SHI ( 1Institute of Biotechnology, Key Laboratory of Chemical Biology and Molecular 
Engineering of Education Ministry, Shanxi University, 2 Modern Research Center for Traditional Chinese Medicine, Shanxi 
University, 3Institute of Biotechnology, Key Laboratory of Chemical Biology and Molecular Engineering of E ducation 
Ministry,Shanxi University )

yaweishi@sxu.edu.cn

PICK1 (Protein Interacting with C Kinase) is widely distributed in various tissues, which is the highest concentrations in brain and 
testis, and is the lowest in lung by Northern blot.PICK1 is composed of 416 amino acid residues, containing PDZ domain, BAR 
domain and acidic amino region. It has been found PICK1 could interact with more than 40 kinds of protein, the PDZ domain is 
regarded as the main fragment to mediate the interaction with various proteins.PICK1 is believed to play important roles in diverse 
pathological conditions such as cancer, schizophrenia, pain and Parkinson’s disease. PICK1 has been recognized as a putative 
target. Therefore, targeting PDZ by blocking small molecules may be able to disrupt the interactions between PICK1 and its binding 
partners, and would be a feasible method for the development of drugs against related diseases.

Thousands of years traditional Chinese herbal has made a significant role for human health, it also play an active role in prevention 
and treatment kinds of diseases in modern time. In recent years, basic research on the interaction between the herbal active ingredients 
with biological macromolecules has gradually become a hot topic. 

In our study, we describe the interaction between PICK1 PDZ domain and eight kinds of traditional Chinese medicine by fluorescence 
spectroscopy assay, which are Coltsfoot, Polygala, Salvia miltiorrhiza, Bupleurum, Semen Ziziphi spinosae, Astragalus, Codonopsis 
and Poria, which play an important role in the treatment of neurological diseases. The results indicated that there is a significant 
interaction between Coltsfoot, Polygala and PICK1PDZ domain, and weak interaction for Bupleurum and Salvia,and no interaction 
for Codonopsis,Suanzaoren,Astragalus,Poria. Then we obtain seven extractions from Coltsfoot by organic solvent extraction, the 
results showed that the interaction between butyl alcohol extractions and PICK1PDZ domain is significant.

P-1-046 Isolation and characterization of a new defibrase from the venom of Gloydius intermedius

Jianzhu Pei, Zhaorui Ma, Zhangmin Yang ( College of Life Sciences, Shaanxi Normal U niversity )

yzhangmin@snnu.edu.cn

Gloydius intermedius is the most toxic species among six pit-vipers in China, which widely distributed in northwest and north of 
China. Snake Venom Serine proteases (SVSPs) represent a class of proteolytic enzymes. SVSPs can affect platelet aggregation, 
blood coagulation and brinolysis, which have potential application value. Although the primary structure of different SVSPs 
shares great homology, they worked on different substrates. So SVSPs are good models for investigating the relationship between 
structure and function of proteins. By combined use of Size exclusion chromatography, anion exchange chromatography and cation 
exchange chromatography, a serine protease was isolated from the venom of Gloydius intermedius. The biological activities were 
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then characterized. The enzyme activity was 8.4×103nmol/min/mg with BapNA as the substrate. Identification by tandem mass 
spectrometry revealed that the serine protease is a novel defibrase (GIdefibrase). Specific inhibitor PMSF can inhibit the hydrolysis 
activity of GI-defibrase to BApNA significantly, while EDTA can not. The results suggested that the GI-defibrase is SVSPs, but not 
snake venom metalloproteinases. Fibrinogen hydrolysis activity assay showed that the GI-defibrase cleaved Bβ-chain rapidly and 
Aα-chain slowly, which possessed fibrinolytic activity but not the thrombin-like fibrinogen clotting activity. GIdefibrase In vivo 
could significantly prolong the bleeding time of the subject mice. This work may therefore provide the basis for the investigation of 
function, structure and molecular mechanism of envenomation in the future.

P-1-047  Assay for proteasome activity and variation of its subunit RPN8 during flagella regeneration in 
Dunaliella salina

Kang K ang Han, Ke Shi, Liang Li, Lihong Mao, Lexun Xue ( Zhengzhou University )

xuelx@zzu.edu.cn

Objective Flagella/cilia are hair-like organelle projecting from the cell surface and are the extension of cell membrane. This ancient 
organelle plays important roles in certain signaling and sensory perception pathways and its dysfunction is associated with a lot of 
developmental diseases including cancer. Proteasome, as the recycling center of important peptides in the cells, degrades nonessential 
amino acids for the synthesis of new proteins. It has been reported that ubiquitin-proteasome pathway is implicated in the degradation 
of flagellar proteins during flagellar resorption. However, whether proteasome plays a role in flagellar assembly remains poorly 
understood. Rpn8, a subunit of 19 S regulatory complex in proteasome, has been cloned from a biflagellate green alga Dunaliella 
salina in our laboratory and can be phosphorylated in the cells, but the function of phosphorylation of Rpn 8 is still unknown. To 
determine whether the activity of proteasome and the phosphorylation of Rpn 8 are involved in flagellar assembly, we investigated 
the variation of proteasomal activity and the translational level of Rpn8 during flagellar regeneration using fluorospectrophotometer 
and Western-blots. Methods Total proteins were extracted from Dunaliella salina cells using Parr Cell Disruption Bombs at 0, 1, 2, 
3, 4 and 5 h after deflagellation, respectively. Proteins were co-incubated with the proteasome substrate (Suc-LLVY-AMC) followed 
by fluorescence detection using fluorospectrophotometer. Prepared anti-Rpn 8 antibody was employed in Western-blots to detect 
the expression of phosphorylated Rpn 8. Results The activity of proteasome was increased in the first two hours during flagellar 
regeneration, and then decreased slightly. The results of Western-blots showed that both the phosphorylated and non-phosphorylated 
Rpn 8 were increased at the early stage after flagellar assembly and then decreased. Conclusion The increased proteasome activity in 
the early stage of flagellar regeneration indicates that proteasome might degrade the unnecessary proteins which released the amino 
acids for the synthesis of flagellar proteins. The increased phosphorylated Rpn 8 level suggestes that the phosphorylation of Rpn8 
may be involved in flagellar assembly.

P-1-048  Characterization of the microtubule-binding activity and the association with flagella of kinesin-like 
calmodulin binding protein in Dunaliella salina

Ke Shi, Jie Li, Lexun Xue ( Zhengzhou University ) 

xuelx@zzu.edu.cn 

Objective Kinesin-like calmodulin binding protein (KCBP) is a member of the kinesin-14 family stepping towards microtubule 
minus ends with both kinesin head and myosin tail. Recently, KCBP of Dunaliella salina (DsKCBP) has been cloned in our 
laboratory, whereas the biological functions of KCBP remains poorly understood. Due to the calmod-ulin-binding domain adjacent 
to motor domain at the C-terminus of DsKCBP, the regula-tion of calmodulin on the microtubule-binding activity of DsKCBP was 
characterized. It has been reported that KCBP is involved in several microtubule-based cellular processes, in-cluding cell division 
and flagellar function. In this study, the association of DsKCBP with fla-gella assembly/disassembly was investigated in order to get 
insight into the cellular func-tion of this protein. Methods Total proteins were extracted during flagellar regeneration and resorption. 
The translational levels of DsKCBP were investigated by Western blot analysis using anti-DsKCBP antibody prepared against purified 
bacterial expressed motor and calmod-ulin-binding domains. The localization of DsKCBP was observed in immunolocalization ex-
periment. KMD (aa 881-1215) encoding motor domain, KMDC (aa 870-1262) containing both motor and CBD and calmodulin 
were bacterially expressed and then purified. Micro-tubule binding assays were performed to analyze the binding of DsKCBP 
and microtubules under the regulation of Ca2+-calmudulin. Results The translational levels of DsKCBP increased and reached to 
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the highest at 90 min after deflagellation but slightly decreased following flagellar resorption. DsKCBP mainly localized near the 
basal body with punctuate staining in flagella and less prominent stain-ing in the cytoplasm. In microtubule binding assays, KMD 
tightly bound with microtubules in the pellets but KMDC was released into the supernatant when Ca2+-CaM was supple-mented. 
Conclusion The calmodulin-binding domain is essential for the regulation of calmodulin on the microtubule-binding activity of 
DsKCBP and this regulation only occurs in a Ca2+ de-pendent manner. DsKCBP may be involved in the flagellar assembly and play 
a role in the communication of basal body and flagella. 

P-1-049  Structural and biochemical study of human ubiquitin activating enzyme

解树涛, 吴嘉炜, 王志新 ( 清华大学 )

Protein post-translational modification by ubiquitin (Ub) and ubiquin-like (UBL) molecules plays a very important role in many 
physiological process, such as protein quality control, innate and adaptive immune response, cell cycle, DNA repair, inflammatory 
response, and programmed cell death, and its dysfunction will lead to some neurodegenerative diseases, developmental abnormalities, 
autoimmune and cancers. There are three different kinds of enzymes in this activation cascade. First, ubiquitin will be adenylated and 
covalently bind to ubiquitin activating enzyme (E1) through its C-terminal double glycine motif; then, the Ub will be transferred to 
correlated ubiquitin conjugation enzymes (E2); and finally, E2 will transfer the Ub molecules to various downstream ubiquitin ligases 
(E3) or substrates with the help of E3. As E1 lies on the apex of the whole signal pathway, it has become a very important target for 
drug discovery, especially drugs for cancer and some neurodegener-ative diseases. So a broad understanding of how E1 enzymes 
activate UBLs and how they selectively coordinate UBLs with downstream function is required. In this study, we solved the crystal 
structure of the amino-terminal half domain of human ubiquitin activating en-zyme (residues 1-440) at 2.75 . resolution, which 
contains the inactive adenylation domain and the FCCH. This structure adopts similar conformation as other reported structures of 
Ubls’ E1s. 

P-1-050  Rational design of escherichia coli chemoreceptor tar
1Shuangyu Bi, 1Daqi Yu, 2Chunxiong Luo, 2Qi Ouyang, 1Luhua Lai ( 1BNLMS, State Key Laboratory for Structural Chemistry of 
Unstable and Stable Species, College of Chemistry and Molecular Engineering, Peking University, Beijing 100871, China. Center for 
Quantitative Biology, AAIS, Peking University, Beijing 100871, China., 2Center for Quantitative Biology, AAIS, Peking University, 
Beijing 100871, China. College of Physics, Peking University, Beijing 100871, China. ) 

lhlai@pku.edu.cn 

Chemoreceptors in Escherichia coli are a family of membrane proteins that mediate its chemotaxis to diverse signals. Tar, one 
chemoreceptor with high level of specificity, senses L-aspartate as its native attractant. A series of evidences showed that attractant 
could gen-erate piston-like motion in Tar periplasmic domain and trigger chemotaxis signals. However, the details of how attractant 
molecules binding in the pocket to generate such conformational change are not well characterized, thus being the bottleneck for the 
re-ceptor rational design to change its specificity. In this study, we performed experimental and computational studies to investigate 
the molecular mechanisms of attractant binding and signal transduction in the chemoreceptor Tar. We found that the formation of the 
hy-drogen bonds between the amino or imido groups of attractant and the main-chain car-bonyls of the alpha 4 helix in the binding 
pocket is the main reason for the piston-like mo-tion and chemotaxis signal induction. The other interactions between the attractant 
and pocket mainly contribute to stable the binding of attractant on the receptor. Moreover, on the basis of the molecular mechanisms 
discovered above, we carried out structure-based design and found that Tar could be modified rationally to make E. coli to response 
to other compounds. We successfully designed the Tar variants that could detect different amino acids as their attractants, indicating 
new specificities relative to wild-type Tar. Our studies reveal the mechanisms of signal transduction in chemoreceptors, and provide 
a new ap-proach for the rational design to engineer chemoreceptors with novel specificities and functions. This kind of approach may 
have wide applications in biotechnology and bioen-gineering. 

P-1-051  Discovery of novel allosteric effectors based on predicted allosteric sites for D-3-phosphoglycerate 
dehydrogenase (PGDH)
1Qian Wang, 2Yifei Qi, 2Bo Tang, 3Luhua Lai ( 1BNLMS, State Key Laboratory for Structural Chemistry of Unstable and Stable 
Species, College of Chemistry and Molecular Engineering, Peking University, Beijing 100871, China, 2Center for Quantitative 
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Biology, Peking University, Beijing 100871, China, 3BNLMS, State Key Laboratory for Structural Chemistry of Unstable and Stable 
Species, College of Chemistry and Molecular Engineering, and Center for Quantitative Biology, Peking University, Beijing 100871, 
China ) 

lhlai@pku.edu.cn 

Allosteric regulation is a commonly used mechanism in many biological processes, such as enzyme catalysis, metabolic regulation 
and signal transduction. In the case of enzymes, al-losteric effectors regulate enzyme activity by binding to pockets that are not 
involved dir-ectly in catalysis. The use of allostery to regulate protein activity has become a promising strategy in drug discovery 
and metabolic network engineering. We have developed a com-putational method for allosteric site prediction using a coarse-grained 
two-stated Gō Model and perturbation .[1] Two new allosteric sites (cavity1, cavity2) for E. coli D-3-phophoglycerate dehydrogenase 
(PGDH) were predicted. Novel allosteric regulating mo-lecules were screened by molecular docking and enzymatic assay. Three 
novel allosteric in-hibitors in cavity 2 were discovered and their binding modes were confirmed by competit-ive assay and mutations. 
The IC50 of the strongest inhibitor discovered was 21 μM, which is comparable to the native allosteric inhibitor L-serine. These 
molecules are L-serine inde-pendent and may be used as novel regulators of the E. coli serine synthesis pathway. The same process 
has been performed for cavity 1, and three novel allosteric inhibitors were also identified. Our approach for allosteric site prediction 
is generally applicable and the predicted sites can be used in discovering novel allosteric regulating molecules. Reference 

P-1-052  Molecular mechanism for the autoactivation of p21-activated protein kinases

Jue Wang, Jia-Wei Wu, Zhi-Xin Wang ( MOE Key Laboratory of Protein Sciences, School of Life Sciences, Tsinghua University, 
Beijing 100084, P.R. China. ) 

The p21-activated kinases (PAKs) are serine/threonine protein kinases defined by their in-teraction with the small G proteins, and play 
important roles in diverse cellular processes including cytoskeletal dynamics, growth/apoptotic signal transduction and regulation 
of transcription factors. All PAKs contain an N-terminal regulatory domain and a C-terminal kinase domain. Full activation of 
PAKs requires autophosphorylation of a critical threon-ine/serine (Thr402 in PAK2) located in the activation loop of kinase domain. 
Here, we re-port the crystal structures of phosphorylated and unphosphorylated PAK2 kinase domain. The phosphorylated PAK2 
kinase domain has the conformation typical of all active protein kinases, while the unphosphorylated PAK2 kinase domain adopted 
an inactive “open” conformation. Along with our previous unphosphorylated PAK1 kinase domain structure, in which there were 
two molecules with two distinct conformations in an asymmetry unit, these structural data suggests that the unphosphorylated PAK 
kinase domain could dy-namically switch between the active and inactive conformations in solution as the N-lobe and the activation 
loop are flexible. Based on the structural information, we established a kinetic model to describe the autophosphorylation process 
of PAK kinase domain: 1) there is an equilibrium among two or more conformations of the enzyme in solution, the activa-tion loop 
of kinase domain can exist in at least three different conformations (active, flip-ping back and extended); 2) the unphosphorylated 
molecule with a transient active con-formation can trans-phosphorylate the adjacent kinase molecules, while in some molecules the 
essential residue of the activation loop can be phosphorylated in an intramolecular manner when the activation loop is folded into 
its own catalytic site mimicking a peptide substrate; 3) phosphorylation of the activation loop of PAK locks its conformation into an 
active state, and phosphorylated PAK molecule accelerates the activation of other mo-lecules through an intermolecular reaction. We 
analyzed the time courses of substrate re-actions during PAK2 kinase domain autoactivation. Based on the kinetic equation derived, 
all microscopic kinetic constants for this three-step mechanism (cis/trans initiation, fol-lowed by trans amplification) have been 
estimated quantitatively. 

P-1-053   Gene cloning and characterization of a novel phytase from bacillus subtilis YC-E

Mingze Yao, Wenliang Lu, Wei Wang, Aihua Liang ( Institute of Biotechnology, Key Laboratory of Chemical Biology and Molecular 
Engineering of Ministry of Education, Shanxi University, Taiyuan，030006 ) 

aliang@sxu.edu.cn 

Phytase is used as a feed additive for degradation of antinutritional phytate, and the en-zyme is desired to be highly thermostable for 
it to withstand feed formulation conditions. A Bacillus sp. YC-E showing phytase activity was isolated, and the phytase encoding 
gene was cloned and expressed in Escherichia coli. The 1,149-bp full-length gene encodes a 26-residue putative signal peptide and a 
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356-residue mature protein. The molecular weight of phytase was estimated as 45 kDa on SDS-polyacrylamide gel electrophoresis. 
The purified recombinant enzyme phy(ycE) from Escherichia coli exhibited a specic activity of 14 U mg-1 protein. The optimum pH 
was 6.0, and the optimum temperature was 50 °C. The Km and Vmax values were 0.12 mM and 26.7 umoles min-1 mg-1 protein 
respectively. The thermal stability of phy(ycE) was drastically improved by calcium. The enzyme exhib-ited ample thermostability 
upon exposure to high temperatures from 65 to 95°C. Indeed, it recovered 40% of its original activity after denaturation for 20 min 
at 75 °C in the presence of 5 mM CaCl2, while it retained only 9% of activity when incubated for 20 min at 65°C without calcium. 
Meanwhile, fluorescence analyses indicate that when the enzyme in 100 mM Tris–HCl (pH 7.5) containing 0–10 mM Ca2+ was 
treated by increasing the temperat-ure from 10-95°C at a scan rate of 5°C/3min, the conformation of the enzyme containing lower 
concentrations of Ca2+ had changed faster than the enzyme containing higher con-centrations, and uorescence red-shift could be 
observed with a decrease in emission in-tensity. The activity of enzyme has been inhibited by EDTA. Removal of metal ions from 
the enzyme by EDTA resulted in complete inactivation. Metal-depleted enzyme was partially able to restore the active conformation 
when incubated in the presence of calcium. Repla-cing Ca2+ with Ba2+, Mn2+, Co2+, La2+, Ni2+ and Sr2+ in the phytase resulted 
in the re-covery of 44% of the holoenzyme activity with calcium-phytate as the substrate, while Fe2+, Fe3+, Li2+, Mg2+, Na2+and 
Zn2+ rendered the enzyme inactive. 

P-1-054  Crystal structure and biochemical analyses reveal Beclin 1 as a novel membrane binding protein

黄渭蛟 ( 清华大学 )

The Beclin 1 gene is a haplo-insufficient tumor suppressor and plays an essential role in autophagy. However, the molecular 
mechanism by which Beclin 1 functions remains largely unknown. Here we re-port the crystal structure of the evolutionarily 
conserved domain (ECD) of Beclin 1 at 1.6 . resolution. Beclin 1 ECD ex-hibits a previously unreported fold, with three structural 
repeats arranged symmetrically around a central axis. Beclin 1 ECD defines a novel class of membrane-binding domain, with a strong 
preference for lipid membrane enriched with cardiolipin. The tip of a surface loop in Beclin 1 ECD, comprising three aromatic amino 
acids, acts as a hydrophobic finger to associate with lipid membrane, consequently resulting in the deformation of membrane and 
liposomes. Mutation of these aromatic residues rendered Beclin 1 unable to stably as-sociate with lipid membrane in vitro and unable 
to fully rescue autophagy in Beclin 1-knockdown cells in vivo. These observations form an important framework for deciphering the 
biological functions of Beclin 1. 

P-1-055  A prelimary study of immunogenicity analysis of the PPE proteinfamily from mycobacterium 
tuberculosis
1Yadan WANG, 2 Hui MA , 2Xiaoyong FAN , 3 Fudan TONG ( 11. Institute of Biochemistry, College of Life Science, Zhejiang Sci-
tech University, Hangzhou 310018; 2. Zhejiang Provincial Key Laboratory of Silkworm Bioreactor and Biomedicine, Hangzhou 
310018; 3. Shanghai Public Health Clinical Center, Shanghai 201508, 23. Shanghai Public Health Clinical Center, Shanghai 201508, 
31. Institute of Biochemistry, College of Life Science, Zhejiang Sci-tech University, Hangzhou 310018; 2. Zhejiang Provincial Key 
Laboratory of Silkworm Bioreactor and Biomedicine, Hangzhou 310018; ) 

fdtong@zstu.edu.cn 

TB (Tuberculosis) is chronic disease caused by Mycobacterium tuberculosis which also makes animal disease, which is still the 
main threat to human health diseases today. The traditional method of diagnosis Tuberculosis is susceptible to many factors interfere 
and produce a higher false positive diagnosis results or false negative diagnosis results, is not conducive to the early diagnosis 
and treatment of tuberculosis. There is a need to develop newer and more efcient diagnostic tests that can identify most of the TB 
cases with better specicity and sensitivity. Although many of M. tuberculosis antigens have been identified, but most of them are 
not suitable to distinguish between real tuberculosis patients and healthy people who vaccinated Bacillus Calmette Guerin (BCG) 
Mycobacterium tuberculos-is genome, encoding about 10% for PE and PPE protein family, and the family of proteins are unique 
to Mycobacterium tuberculosis. Although some members on the PPE proteins have been successfully identified and applied, but a 
more systematic analysis of protein immunogenicity of PPE reports is still rare. In this study, Ten of PPE protein family members 
were selected as the object of study with phylogenetic analysis. PPE protein coding genes were amplificated with PCR,then the PCR 
product was cloned in pET32a or pET41a vectors to construct the recombinant plasmid in the expression vector, then transformed 
into E. coli BL21 ( DE3) expression strain and screening of genetic engineering expression strain. PPE recombinant fusion proteins 
were chelated nickel ion metal affinity chromatography, purified recombinant fusion protein as a target antigen PPE were coated 
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96-well microtiter plates, and a standard ELISA-based serological tests method was established for early diagnosis of tuberculosis. 
60 patients diagnosed with TB and 30 healthy people were used for ELISA detection of serum.We used SPSS17.0 software to make 
ROC curve calculated sensitivity and specificity of ELISA, and further assess the PPE antigen as the value of early serological 
diagnosis.

The results show that we successfully cloned and expressed all 10 selected PPE antigens in E. coli.but PPE68 did not purified 
successfully. Then, The purified proteins were used as coating antigen PPE and ELISA serological diagnostic methods were 
established, The res-ults was that the sensitivity of all of the PPE proteins as the ELISA detection antigen were higher than Ag85A. 
The area under the ROC curve of Ag85A was only 0.573, and all PPE proteins were greater than the area under the ROC curve of 
0.679, indicating the accuracy of the application of PPE protein as antigen serological diagnostic was higher. This is be-cause Ag85A 
not only exist in Mycobacterium tuberculosis, also is present in BCG and oth-er mycobacteria, can lead to cross reactions, and 
thus specificity is not high. In the PPE an-tigen in the selection of the five categories, the first class of PPE protein (PPE68) failed 
purification; second PPE protein (PPE37) detected the highest specificity (99.3%), second only to Mycobacterium tuberculosis-
specific antigens ESAT- 6, but its detection sensitivity (65%) and accuracy (ROC area under the curve 0.738)was higher than ESAT-6, 
and there are no reports at home and abroad, suggesting that as a new candidate antigens used in TB Serological diagnosis of early 
studies; third category PPE protein (PPE36, PPE41, PPE57, PPE58, PPE59, PPE69) detection sensitivity (65% ~ 80%) and accuracy 
(ROC area under the curve 0.761 ~ 0.805) are higher then PPE37, but slightly lower specificity (80% ~ 93.3%), and the results 
reported in the literature generally consistent; fourth category PPE protein (PPE17) the detection sensitivity (63.3%), specificity 
(83.3%) and accuracy (ROC area under the curve 0.679) are not high; fifth PPE protein (PPE64) the detection sensitivity (63.3%), 
specificity (90%) and accuracy (ROC area under the curve 0.757) and PPE37 considerable, suggesting that it also can serve as a new 
serological diagnostic antigen candidate.

 In conclusion, this study successfully cloned, expressed and purified nine PPE antigens, and it was preliminarily verified a good 
PPE antigen immunogenicity by ELISA method, which can be used as serological diagnosis of tuberculosis candidate antigens. In 
addition, the sensitivity, specificity, and accuracy of the second PPE antigen PPE37and fifth PPE anti-gen PPE64 should be better 
than ESAT-6, and related research have not been reported at home and abroad, suggesting that these two PPE protein can be used 
as a candidate anti-gen in serological diagnosis. Next, we will further apply these purified PPE antigen to stim-ulate peripheral 
blood mononuclear cells of TB and analyze the cause of the cellular im-mune response to PPE antigens,integrated evaluate of its 
immunogenicity and significance of vaccine research or diagnosis of TB. 

P-1-056  A novel centipede toxin μ-SLPTX-Ssm6a targeting the voltage sensor of sodium channel

容明强, 杨仕隆, 肖遥, 康迪, 刘杰, 李元, 赖仞 ( 中国科学院昆明动物研究所 )

rongmingqiang@mail.kiz.ac.cn, rlai@mail.kiz.ac.cn 

Venomous arthropods such as scorpions, spiders and centipedes have developed sophist-icated chemical strategies to capture prey. 
Although centipede has long been known to be venomous and predatory arthropods, the information about bio-active compounds and 
functions of centipede venoms is little. μ-SLPTX-Ssm6a, a novel neurotoxin from the centi-pede venoms of Scolopendra suvspinipes 
mutilans, could inhibit tetrodotoxin-sensitive (TTX-S) sodium channel with IC50 value of 23 nM in dorsal root ganglion neurons. 
It shows no sequence similarity to any known peptides and the cysteine motif in this toxin is differ-ent from other toxins acting on 
sodium channels. μ-SLPTX-Ssm6a showed high selectively affinity to TTX-S sodium channel, while no effect was detected on 
tetrodotoxin-resistant (TTX-R) sodium channel, potassium channel and calcium channels in dorsal root ganglion neurons. The new 
centipede toxin did not alter stead-state inactivation and recovery rate from the inactivation, but caused a depolarizing shift about 
18 mV in current-voltage curve and conductance-voltage of TTX-S sodium channel. The inhibitory effect of the toxin on sodium 
channel was voltage dependent and independent of pulse frequency. When the voltage increased to +40, +50, and +60 mV, the 
TTX-S current was recovered about 55.4%, 89.1%, and 98.2%, respectively. The kinetics of deactivation was accelerated at all tested 
potentials in the presence of μ-SLPTX-Ssm6a. These results indicated that μ-SLPTX-Ssm6a is a gating modifier toxin and targets 
the voltage sensor in rest configuration. The novel toxin without similar sequence enhances our knowledge and may be a new tool to 
study sodium channel. 
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P-1-057  Proteomics analysis of exosomes excreted by macrophages infected with mycobacterium tuberculosis

Jianjun Wang, Cai Chen, Yi Pan, Lijun Tang ( Molecular Biology Research Center, School of Biological Science and Technology, 
Central South University ) 

tljxie@csu.edu.cn 

Mycobacterium tuberculosis (MTB), the causative agent of tuberculosis, can seriously cause chronic infectious disease. Tuberculosis
（TB） has become a severe public health problem all around the world. WHO declared that TB has been the “emergency status” 
worldwide in 1993, while China is one of the worst infected countries on the tuberculosis epidemic in the world. Human acute 
monocytic leukemia cell line THP-1 and mycobacterium avium were adopted as experimental objects in this study. Exosomes 
excreted by macrophages infected with M.avium was obtained by low-temperature ultracentrifugation and identified by electronic 
transmission microscope. 2-DE MALDI TOF/TOF MS identified differential proteins of exo-somes excreted by macrophages infected 
with M.avium. Eight up-regulated proteins and ten down-regulated proteins were acquired through 2-DE analysis and then identified 
by MALDI TOF/TOF MS. Twelve proteins were identified successfully, which are ACTIN、COFILIN-1, CD5R1、TXTP、PPIA, 
FGF14 and so on. Differential proteins contained in exo-somes are closely related to cytoskeleton, material synthesis and processing, 
inflammatory response, Suggesting that the cell structure, energy metabolism, immune activity are af-fected in macrophages infected 
with M.avium. 

P-1-058  Crystal structure of NUDX7 nudix hydrolase from Arabidopsis thaliana

Qingyu Tang (中科院上海生科院生化与细胞研究所)

Nudix hydrolases are phylogenetically widespread enzymes and are widely distributed among all classes of organisms, such as 
viruses, bacteria, yeast, archaea, vertebrates, and plants. They are a family of proteins that act upon substrates of general structure 
nucleos-ide diphosphate linked to another moiety, X (NDPX) to yield NMP plus P-X. Such sub-strates include (d)NTPs (both 
canonical and modified), dinucleoside polyphosphates (NpnN), various coenzymes, nucleotide sugars, and mRNA caps. All these 
substrates may be potentially toxic compounds, cell signaling molecules, and/or metabolic intermediates whose concentrations 
require modulation during the cell cycle. In plants, the genome of the model plant Arabidopsis thaliana contains 29 genes encoding 
putative Nudix hydro-lases. Among them, Arabidopsis thaliana nudix hydrolase 7 (AtNUDX7) is the only NUDX protein shown 
to have functional ADP-ribose/NADH pyrophosphatase activity in planta so far. Several studies have shown that AtNUDX7 is a 
negative regulator of plant basal de-fense responses and has been implicated in plant abiotic stress responses. The Atnudx7 gene was 
identified as one of the pathogen-responsive genes whose induction is depend-ent on EDS1 and PAD4. Atnudx7 gene expression was 
upregulated by virulent and aviru-lent pathogens. Knocking out Atnudx7 expression led to deleterious inference for plant cells, such 
as microscopic cell death, constitutive expression of pathogenesis-related genes, resistance to bacterial pathogens, and accumulation 
of NADH and ADP-ribose. At-nudx7 mutants exhibited stunted growth, higher levels of reactive oxygen species, and en-hanced 
resistance to pathogens. Conversely, over-expressing Atnudx7 increased oxidative stress tolerance and lowered ADP-ribose levels. 
AtNUDX7 has more than ten substrate candidates. We have solved high resolution crystal structures of AtNUDX7 in apo form and 
in complexes with substrates. These structures exist as a symmetric homodimer with two equivalent catalytic sites, each formed by 
residues of both monomers, requiring dimeriza-tion through domain swapping for substrate recognition and catalytic activity. 

P-1-059  Structural basis for sequence specific recognition of DNA by TAL effectors
1Dong Deng, 1Chuangye Yan, 1Xiaojing Pan, 2Magdy Mahfouz, 3Jiawei Wang, 1Jian-Kang Zhu, 1Yigong Shi, 1Nieng Yan ( 1Tsinghua 
University, 2King Abdullah University of Science and Technology, 3Purdue University ) 

shi-lab@tsinghua.edu.cn, nyan@tsinghua.edu.cn 

TAL effectors, secreted by phytopathogenic bacteria, recognize host DNA sequences through a central domain of tandem repeats. 
Each repeat comprises 33-35 conserved amino acids and targets a specific base pair using two hypervariable residues (known as 
RVD) at positions 12 and 13. Here we report the crystal structures of a 11.5-repeat TAL ef-fector in both DNA-free and DNA-bound 
states. Each TAL repeat comprises two helices connected by a short RVD-containing loop. The 11.5 repeats form a right-handed, su-
per-helical structure that tracks along the sense strand of DNA duplex, with RVDs contact-ing the major groove. The 12th residue 
stabilizes the RVD loop, whereas the 13th residue makes a base-specific contact. Understanding DNA recognition by TAL effectors 



��

P
osters│

2012

年
全
国
生
物
化
学
与
分
子
生
物
学
学
术
大
会

may facil-itate rational design of DNA-binding proteins with biotechnological applications. 

P-1-060  Crystal structures of PACSINs F-BAR domain reveal a novel membrane curvature sensing mechanism

Xiaoyun Bai, Geng Meng, Xiaofeng Zheng ( Peking University ) 

xiaofengz@pku.edu.cn 

The BAR (Bin/amphiphysin/Rvs) domain proteins, including N-BAR(N-terminal amphipathic helix-BAR), EFC/F-BAR (Fes/
CIP4 homology-BAR) and IMD/IBAR (Inverse-BAR) domain pro-teins, are important for membrane remodeling, such as cargo 
transportation and cell movement. The F-BAR proteins contain a central α-helix bundle normally generate low-curvature tubules in 
~100nm diameter. PACSINs constitute a branch family of F-BAR pro-teins, and here we report that the F-BAR domain from PACSIN 
1 and 2 can induce both high- and low-curvature tubules ranging from 10nm to 200nm diameters, but not the typ-ical low curvature 
tubules. However, unlike PACSIN 1 and 2, the PACSIN 3 could only in-duce low-curvature tubules. To elucidate the mechanism 
of different phenotype between PACSINs, crystal structures of all three PACSINs F-BAR domains were determined. A wedge loop 
mediated lateral interaction is observed between the F-BAR neighboring dimers. Comparisons of the structures of PACSIN 3 with 
PACSIN 1 and 2 indicate that the wedge loop of PACSIN 3 is more rigid, which influences the lateral interactions between as-
sembled dimers. We further identified the residues that affect the rigidity of the loop by mutagenesis and determined the structures of 
two PACSIN 3 wedge loop mutants. In addi-tion, the hydrogen bond located in the root of the unique loop works as a lock to affect 
the flexibility of the loop. Our results show that the various crystal packing modes and membrane tabulations correlate well with the 
rigidity of the wedge loop. Thus, the flexibil-ity of the unique wedge loop in PACSINs is a key factor in dictating tubule diameters. 

P-1-061 Crystal structure of urea carboxylase provides insights into the carboxyltransfer reaction

向嵩, 樊晨 ( 中国科学院上海生命科学研究院营养科学研究所 )

sxiang@sibs.ac.cn

Urea carboxylase (UC) is conserved in many bacteria, algae and fungi and catalyzes the conversion of urea to allophanate, an 
essential step in the utilization of urea as a nitrogen source in these organisms. UC belongs to the biotin-dependent carboxylase 
superfamily and shares the biotin carboxylase (BC) and bio-tin carboxyl carrier protein (BCCP) domains with these other enzymes, 
but its carboxyltransferase (CT) domain is distinct. Currently, there is no information on the molecular basis of catalysis by UC. 
We report here the crys-tal structure of the Kluyveromyces lactis UC and biochemical studies to assess the structur-al information. 
Structural and sequence analyses indicate the CT domain of UC belongs to a large family of proteins with diverse functions, 
including the Bacillus subtilis KipA-KipI complex, which has important functions in sporulation regulation. A structure of the KipA-
KipI complex is not currently available, and our structure provides a frame work to under-stand the function of this complex. Most 
interestingly, in the structure the CT domain in-teracts with the BCCP domain, with biotin and a urea molecule bound at its active site. 
This structural information and our follow-up biochemical experiments provided molecular in-sights into the UC carboxyltransfer 
reaction. Several structural elements important for the UC carboxyltransfer reaction are found in other biotin-dependent carboxylases 
and might be conserved within this family, and our data could shed light on the mechanism of catalysis of these enzymes. 

P-1-062  Proteomic analysis of thermo-sensitive genicmale-sterile rice Zhu-1S and Its dwarf mutants stem
1Xiaojuan Xiao, 2Yuanzhu Yang, 3Xuanming Liu ( 1School of Biological Science and Technology, Central South University, 2Academy 
of Seed Industry of HunanYahua, 3School of Biology, Hunan University ) 

xml05@126.com 

The stem of thermo-sensitive genic male-sterile rice Zhu-1S and its dwarfing variant SV14 and H628S were separated by 2-DE. 
33 differential spots were identified by MALDI-TOF-TOF-MS. There were 27 protein spots were decreased in SV14 and 2 protein 
spots only ap-peared in Zhu-1S. There were 25 protein spots were decreased in H628S and 3 protein spots only appeared in Zhu-
1S. The identified proteins were divided into two following categories: one is regulatory proteins, for example, caffeic acid 
3-O-methyl-transferas, HSP70, glyoxalase I , actin, and so on. They are involved in protein biosynthesis and pro-cessing, cellular 
structural organization and stress responses. The other is function pro-teins, for instance, ascorbate peroxidase, cytoplasmic malate 
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dehydrogenase, cytosolic phosphoglycerate kinase, S-adenosyl methionine synthetase, ATP synthase, and so on. They are involved in 
photosynthesis, photorespiration, redox homeostasis, and metabol-isms. The regulatory proteins promoted the devolopment of stem 
and their decrease im-pacted the stem elongation. The decrease of function proteins destroyed the metabolism homeostasis in rice and 
impacted the stem elongation. The results elucidate the molecular mechanism of rice dwarf at the protein level and lay the foundation 
for further study of molecular breeding of dwarf rice. 

P-1-063  Structural studies of human NAD-dependent isocitrate dehydrogenase reveal the molecular basis of 
regulation mechanism and hetero-oligomeric assembly

彭英杰, 马腾飞, 黄炜, 杨贝, 王放, 丁建平 ( 中科院上海生科院生化与细胞研究所 )

jpding@sibs.ac.cn 

Mitochondrial NAD-dependent isocitrate dehydrogenases (NAD-IDHs, EC 1.1.1.41) are a family of enzymes that catalyze the 
oxidative decarboxylation of isocitrate to al-pha-ketoglutarate and carbon dioxide using NAD as a cofactor, which is the rate-
limiting step in the tricarboxylic acid cycle. The activity of mammalian NAD-IDH is allosterically reg-ulated positively by ADP and 
negatively by ATP and NADH. Mammalian NAD-IDH (IDH3) has been proposed to function as a hetero-octamer consisting of four 
alpha, two beta and two gamma subunits for full catalytic and regulatory activity. Biochemical studies suggest that alpha subunit 
plays an important role in binding of Mg, isocitrate and NAD, while beta and gamma subunits are critical for binding of ADP and 
ATP. Thus alpha subunit is pro-posed to be the catalytic subunit, whereas beta and gamma subunits the regulatory sub-units. However, 
the necessity of presence of both beta and gamma subunits in holoen-zyme is not clear as heterodimers composed of either alpha and 
beta subunits, oralpha and gamma subunits were found to have considerable catalytic activity and capacity of binding substrates and 
ADP, although not to be activated by ADP. To investigate the cata-lytic and regulatory mechanism of human IDH3, we carried out 
biochemical and structural studies of IDH3 alpha-beta subenzyme, alpha-gamma subenzyme and the holoenzyme. We co-expressed 
and co-purified the three complexes, and crystallized them in different ligand-bound forms. Structural comparison and analysis reveal 
the hetero-oligomeric as-sembly, the differences between catalytic alpha subunit and regulatory gamma subunit, and the binding sites 
for metal ion, cofactor, and regulatory factors, shedding lights on the catalytic and regulatory mechanism of NAD-IDH. 

P-1-064  Chaperone-like effect of the linker on the isolated C-terminal domain of rabbit muscle creatine kinase

陈祥军  ( 四川大学 )

Intramolecular chaperones (IMCs), which are specific domains/segments encoded in the primary structure of proteins, exhibit 
chaperone-like activity against the aggregation of the other domains in the same molecule. In this research, we found that the 
truncation of the linker greatly promoted the thermal aggregation of the isolated C-terminal domain (CTD) of rabbit muscle creatine 
kinase (RMCK). Either the existence of the linker covalently linked to CTD or the supply of the synthetic linker peptide additionally 
could successfully protect the CTD of RMCK against aggregation in a concentration-dependent manner. Truncated fragments of 
the linker also behaved chaperone-like effect with lower efficiency, revealing the more importance of its C-terminal half in the IMC 
function of the linker. The aggrega-tion sites in the CTD of RMCK were identified by molecular dynamic simulations. Mutation-al 
analysis of the three key hydrophobic residues resulted in opposing effects on the thermal aggregation between the CTD with intact 
or partial linker, confirming the role of linker as a lid to protect the hydrophobic residues against exposure to solvent. These ob-
servations suggested that the linkers in multi-domain proteins could act as IMCs to facilit-ate the correct folding of the aggregation-
prone domains. Furthermore, the intactness of the IMC linker after proteolysis modulates the production of off-pathway aggregates, 
which may be important to the onset of some diseases caused by the toxic effects of ag-gregated proteolytic fragments. 

P-1-065  Mutations in PB2 which reduce cap binding, polymerase activity, and murine mortality
1Yong Liu, 2Kun Qin, 1Geng Meng, 1Jinfang Zhang, 2Jianfang Zhou, 3Guangyu Zhao, 4Ming Luo, 1 Xiaofeng Zheng ( 1北京大学, 2中
国疾病预防控制中心, 3北京微生物流行病研究所, 4阿拉巴马大学 )

xiaofengz@pku.edu.cn 

Influenza virus polymerase is a heterotrimer composed of PA, PB1 and PB2 subunits. The polymerase is required for both 
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transcription and replication of influenza viral RNA taking place in the nucleus of infected cells. A ‘cap-snatching’ mechanism is 
employed to gen-erate a capped 5’ oligonucleotides primer for transcription, during which the cap-binding domain of PB2 (PB2cap) 
captures the 5’ cap of the host pre-mRNA. Our statistical analys-is of PB2 sequences showed that residue Lys339 located in the 
cap-binding pocket of H5N1 PB2cap was gradually replaced by Thr339 over the past decade. A parallel replace-ment was also 
found in the isolates of increasing H5N1 human infections. To understand the role of this amino acid polymorphism, we solved 
the crystal structures of PB2cap with or without a pre-mRNA cap analog m7GTP in the presence of Lys339 or Thr339. The struc-
tures showed that Lys339 contributes to binding the γ-phosphate group of m7GTP, and the replacement of Lys339 by Thr eliminates 
this interaction. Isothermal titration calori-metry analysis showed that Thr339 attenuated the PB2cap cap-binding activity in vitro 
in comparison to Lys339. Further functional studies confirmed that Thr339-PB2 has a reduced influenza polymerase activity, and a 
reconstituted H5N1 virus containing the Thr339 sub-stitution has a lower virulence to mice. Our study indicates that this new amino 
acid change in the cap-binding pocket of PB2 may modulate the polymerase activity and vir-ulence by fine-tuning of the cap-binding 
activity, which may be an available strategy facil-itating viral fitness. 

P-1-066   Structural basis of ultraviolet-B perception by UVR8

吴迪 , 施一公 ( 清华大学 )

shi-lab@tsinghua.edu.cn 

The Arabidopsis thaliana protein UVR8 is a photoreceptor for ultraviolet-B. Upon ultravi-olet-B irradiation, UVR8 undergoes an 
immediate switch from homodimer to monomer, which triggers a signalling pathway for ultraviolet protection. The mechanism 
by which UVR8 senses ultraviolet-B remains largely unknown. Here we report the crystal structure ofUVR8 at 1.8A. resolution, 
revealing a symmetrichomodimer of seven-bladed b-propeller that is devoid of any external cofactor as the chromophore. Arginine 
residues that stabilize thehomodimeric in-terface, principally Arg 286 and Arg 338, make elaborate intramolecular cation–p 
interactions with surrounding tryptophan amino acids. Two of these tryptophans, Trp 285 and Trp 233, collectively serve as the 
ultraviolet-B chromophore. Our structural and biochemical analyses identify themolecularmechanismforUVR8-mediated ultraviolet-B 
perception, in-which ultraviolet-B radiation results in destabilization of the intramolecular cation–p interactions, causing disruption of 
the critical intermolecular hydrogen bonds mediated by Arg 286 and Arg 338 and subsequent dissociation of the UVR8 homodimer. 

P-1-067 Crystal structures of Sacharomyces cerevisiae CK2α with different nucleotides

柳慧慧, 王虹, 滕脉坤, 李旭  ( 中国科学技术大学 )

mkteng@ustc.edu.cn, sachem@ustc.edu.cn 

Protein kinase CK2 is a ubiquitous protein kinase and is important in many biological pro-cesses by phosphorylation of serine, 
threonine, and tyrosine residues of protein substrates. CK2 is unique by keeping constitutive activity and using both ATP and GTP as 
phosphor donor. In our study we analyzed the crystal structures of recombinant Sacharomyces cerevisiae CK2α with three different 
nucleotides: GMPPNP, ATP and AMPPN. Nucleotides lay in the cleft between the N-terminal and C-terminal domain. A unique loop 
containing four short α-helixes distinguishes scCK2α from other homologous proteins. We consider the existence of the loop may 
enhance the enzyme’s catalytic efficiency. Aligning the three structures we get, we find a shift of β1, β2 and G-loop. Considering that 
this region is more flexible in scCK2α compared with others, and product release is the rate-limiting step of protein kinase reaction, 
we think the movement of the region to a more open conform-ation is helpful for ADP or GDP release. 

P-1-068   Insight into conformation transition of mPGES-1: one-third-of-sites reactivity and allosteric binding site

何珊 , 来鲁华  ( 北京大学 )

lhlai@pku.edu.cn 

Microsomal prostaglandin E synthase-1 (mPGES-1) is a newly recognized target for the treatment of inflammatory diseases. 
Inhibitors of mPGES-1 have attracted considerable at-tention as next-generation anti-inflammatory drugs. As a membrane protein, 
the three-dimensional structure of mPGES-1 was determined only recently using electron micro-scope at 3.5. resolution. However, 
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mPGES-1 molecules in this structure were found to take a close inactive conformation that was not accessible by the substrate PGH2. 
Due to the lack of a well-characterized binding site structure, the enzymatic mechanism of mP-GES-1 remains to be disclosed fully. 
We have built an open conformation structural model of mPGES-1 and used molecular dy-namics (MD) simulations to investigate 
the conformation transition between the open and closed state. mPGES-1 forms a homotrimer with three substrate-binding sites. 
During the MD simulation, only one substrate molecule was observed to bind to the site and form an active complex, suggesting that 
the mPGES-1 trimer might only have one site active at any given time. This one-third-of-the-sites reactivity enzyme mechanism was 
further supported by hybridization experiments, co-immunoprecipitation and prolonged MD simulations. In principle, one-third-of-
the-sites-reactivity lowers the capacity of mPGES-1 and as a con-sequence might not be favored by evolution. However, based on our 
results and previous studies, we speculated that the trimerization is a key factor in enzyme regulation and ex-erts ‘the power of three’. 
Based on the active conformation model of mPGES-1, binding site detection was per-formed. Besides the substrate-binding site, a 
new binding site was identified. The new site is closely adjacent to the active site and there is a restricting relation between these two 
sites--when one binding pocket becomes larger, the other one shrinks. Based on this new site, structure-based virtual screening was 
performed. Novel compounds with potent activity (nanomolar range) were identified and their binding modes were verified by muta-
tion and competitive experiments. The positive experimental results suggest that our act-ive conformation model of mPGES-1 is 
ready for novel inhibitor discovery and other re-lated studies. 

P-1-069 An E2 dimer simultaneously engages donor and acceptor ubiquitins to form Lys48-linked ubiquitin chain
1Weixiao Liu, 1Yongliang Shang, 1Pan Wang, 2Ping Xu, 3Yihong Ye, 1Wei Li ( 1Institute of Zoology, Chinese Academy of Sciences, 
2Beijing Proteome Research Center, Beijing Institute of Radiation Medicine, 3National Institute of Diabetes and Digestive and Kidney 
Diseases, National Institutes of Health ) 

yihongy@mail.nih.gov, leways@ioz.ac.cn 

Cellular adaptation to proteotoxic stress at the endoplasmic reticulum (ER) depends on Lys48-linked polyubiquitination by ER-
associated ubiquitin ligases (E3s) and subsequent elimination of ubiquitinated retrotranslocation products by proteasome. The quality 
con-trol E3 gp78 ubiquitinates misfolded ER proteins by transferring preformed ubiquitin chains from the cognate E2 Ube2g2 to 
substrates. Here we demonstrate that Ube2g2 act-ive site-linked ubiquitin chains are formed by an unprecedented E2 dimer complex, 
in which only the donor E2 contacts gp78. The dimerization of Ube2g2, mediated primarily by ion-pairing residues, is essential for 
ER-associated protein degradation (ERAD). In-triguingly, the efficiency and fidelity of Ube2g2-mediated ubiquitination also depend 
on a positively charged residue in donor Ube2g2, which senses the presence of an aspartate in the incoming ubiquitin to position 
Lys48 on ubiquitin near the donor E2 active site. These results reveal an unanticipated mode of E2 dimerization that allows an E2 to 
simultan-eously engage two ubiquitins to specifically synthesize Lys48-linked ubiquitin chains. 

P-1-070  Crystal structure of HetR from Anabaena in complex with DNA

胡海汐  ( 中国科学技术大学 生命科学院 )

Many cyanobacterial species have the ability of fixing nitrogen by heterocyst. HetR is re-cognized as the pivotal regulator of 
heterocyst development and plays an important role in differentiation and pattern formation. Until now, HetR has been shown to bind 
to the promoter regions of six genes, patS, hepA, hetP, hetZ, pknE and hetR. Binding of HetR to these sites leads to transcriptional 
activation. The patS gene encodes a small peptide that is involved in the main inhibitory signals of pattern formation. And the binding 
between HetR and C terminal peptide of PatS has been proved in vitro, which leads to a loss of DNA-binding ability. 

In this study, we present the X-ray crystal structure of HetR from Anabaena sp. PCC 7120 in complex with a DNA fragment upstream 
of the hetP gene at 2.9 .. HetR binds to its target DNA as a dimer, and makes specific base contacts to two half sites, separated by 
a five base pair linker region. We analyzed the specific DNA motif in the binding region. Further to find other genes that may be 
regulated by HetR. 

We have observed HetR aggregation after binding to the C terminal peptide of PatS by some spectroscopy detection. The result shows 
that the regulation of HetR activity is dif-ferent from the conventional way. We found and proved the peptide binding site and put 
forward the hypothesis of the regulation mechanism of HetR transcriptional activity. 
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P-1-071  Crystal structure of HetR from Anabaena in complex with DNA

胡海汐 ( 中国科学技术大学 生命科学院 )

Many cyanobacterial species have the ability of fixing nitrogen by heterocyst. HetR is re-cognized as the pivotal regulator of 
heterocyst development and plays an important role in differentiation and pattern formation. Until now, HetR has been shown to bind 
to the promoter regions of six genes, patS, hepA, hetP, hetZ, pknE and hetR. Binding of HetR to these sites leads to transcriptional 
activation. The patS gene encodes a small peptide that is involved in the main inhibitory signals of pattern formation. And the binding 
between HetR and C terminal peptide of PatS has been proved in vitro, which lead to an inability of DNA binding. 

In this study, we present the X-ray crystal structure of HetR from Anabaena sp. PCC 7120 in complex with a DNA fragment upstream 
of the hetP gene at 2.9 .. HetR binds to its target DNA as a dimer, and makes specific base contacts to two half sites, separated by 
a five base pair linker region. We analyzed the specific DNA motif in the binding region. Further to find other genes that may be 
regulated by HetR. 

We have observed HetR aggregation after binding to the C terminal peptide of PatS by some spectroscopy detection. The result shows 
that the regulation of HetR activity is dif-ferent from the conventional way. We found and proved the peptide binding site and put 
forward the hypothesis the regulation mechanism of HetR transcriptional activity. 

P-1-072  A C-type lectin with Ig-like domain promotes phagocytosis of hemoctyes in red swamp crayfish, 
Procambarus clarkia

仉晓文 , 王林嵩 ( 河南师范大学 )

zxwcn1984@yahoo.com.cn 

C-type lectins are considered as important immune molecules and participate in diverse host defense responses. In the present work, 
we reported a novel C-type lectin (PcLec3) from freshwater crayfish Procambarus clarkii. PcLec3 encodes a protein of 252 amino 
acids containing a signal peptide, an immunoglobulin-like domain (IG) and a C-type lectin do-main (CTLD) in tandem. It is a 
hepatopancreas-specific expression gene and the mRNA level of the PcLec3 increased after bacteria Vibrio anguillarum challenge. 
The recombinant full-length PcLec3, IG and CTLD were used to perform the functional analyses. Our results showed that all the 
three proteins had carbohydrates and bacterial binding capacities, full-length PcLec3 and IG had hemocytes-adhension activities, and 
only full-length PcLec3 can promote the hemocytes phagacytosis. Based on our results, we concluded that PcLec3 was a hemocytes 
adhesion molecule and could promote hemocytes phagacytosis of invading V. anguillarum. 

P-1-073  Structure and function analysis of human PTIP BRCT5-BRCT6 domains

颜微 , 李旭 , 滕脉坤  ( 中国科学技术大学 )

sachem@ustc.edu.cn 

PTIP (Pax2 transactivation domain interaction protein), an interactor of transcription factor Pax2, has been demonstrated to be 
associated with histone H3 lysine 4 trimethylation and human DDR process. PTIP contains six BRCT domains: two at the amino 
terminus and the other four at the carboxyl terminus, by the oriented peptide library screen, PTIP BRCT5-BRCT6 domains (BRCT5/6) 
have been proved to be sufficient for binding with a phos-pho-peptide pS/T-Q-V-F motif. And it is reported that the extreme C-terminal 
pair can in-teract with MLL2. We have solved the crystal structure of hPTIP BRCT5/6-γH2AX complex, this interaction proffers a 
new clue to identify the role of PTIP in DDR pathways. Addition-ally, we used bioinformatics method to find out the sequence in 
MLL2(mixed-lineage leuk-emia 2) which potentially interacts with PTIP BRCT5-BRCT6 domains. The fluorescence po-larization 
assays (FPA) displayed binding ability between BRCT5/6 and phospho-peptide of MLL2 in vitro. And we are trying to get the 
complex structure of MLL peptide and BRCT5/6 domains. 

P-1-074  Crystal structure of the two N-terminal RRM domains of the human mRNA stability factor HuR

王虹 , 滕脉坤 , 李旭  ( 中国科学技术大学 )
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sachem@ustc.edu.cn 

Adenylate uridylate-rich elements (ARE), located in the 3’-end untranslated region (UTR) have been known to target mRNAs for 
rapid degradation. Human antigen R (HuR) is one of the mostly studied and reported to regulate the mRNA stability in vivo out of 
many ARE-binding proteins. HuR, a ubiquitously expressed member of ELAV family, contains three RNA recognition motif (RRM) 
domains. The two tandem RRM domains in N-terminus can selectively bind AU-rich element (ARE), and the third RRM domain 
(RRM3) contributes to the interactions with poly-A tail of target mRNA and other ligands. HuR plays an im-portant role in many 
cellular processes, including cell proliferation, angiogenesis, and in-flammatory response through its binding to ARE by the first two 
tandem RRMs. Herein, we present the crystal structure of two tandem RRM domains (RRM1/2) of HuR in the absence of substrate 
RNA at a resolution of 2.9 .. The HuR RRM1/2 reveals an open conformation different from the closed state of HuD RRM1/2 
complexed with RNA, but the RNA binding surface of both proteins stay the same. We concluded that RNA binding results in a great 
conformation rearrangement of HuR RRM1/2. 

P-1-075  Crystal structures of the KH1 and KH2 domain of human proteins FXR1 and FXR2

朱玉威  ( 中国科学技术大学 )

Fragile X Mental Retardation Syndrome is the most common form of hereditary mental re-tardation, and is caused by defects in the 
FMR1 gene. FMR1 is an RNA-binding protein and the syndrome results from lack of expression of FMR1 or expression of a mutant 
protein that is impaired in RNA binding. The specific function of FMR1 is not known. FXR1 and FXR2 are proteins that interact 
tightly with FMR1 in vivo and in vitro. FXR1and FXR2 are very similar to FMR1, containing two KH domains, have the capacity 
to bind RNA and are localized to the cytoplasm. FMR1–mRNA interaction(s) might be localized either on the poly(A) tail of mRNA 
molecules or close to it within a protected mRNA segment at the 3’-untranslated region that might control mRNA translation. FXR2 
protein, which interacts with FMR1, shows identical sedimentation behavior to FMR1 and is also retained by the oligo(dT) matrix, 
suggesting that it may also be part of the same mRNA–protein com-plex.Now we have resolve the crystal structures of KH1 and KH2 
domain of human pro-teins FXR1 and have got the crystal of KH1 and KH2 domain of human proteins FXR2.It will help us better 
understand how it interact with mRNA. 

P-1-076  Reciprocal phosphorylation within receptor-like kinase complexes involved in plant growth and immune 
responses
1Dan Liu, 1Jinhua Xu, 1Xiaochao Wei, 2Limin Yan, 2Yuanyuan Ma, 2Zhiyong Lou, 1Wenqing Shui ( 1College of Life Sciences and 
Tianjin State Laboratory of Protein Science, Nankai University, Tianjin 300071, China., 2Laboratory of Structural Biology and MOE 
Laboratory of Protein Science, School of Medicine and Life Sciences, Tsinghua University, Beijing, 100084, China ) 

angelshui@nankai.edu.cn

Plant receptor-like kinases (RLKs) constitute a huge super family of receptors that control plant growth/development, defense against 
pathogens, and response to environmental stimuli. BRI1-ASSOCIATED KINASE 1 (BAK1), a member of the plant RLK family, 
forms re-ceptor complexes with multiple other RLKs including Brassinosteroid-Insensitive 1 (BRI1), Flagellin-Sensing 2 (FLS2) 
and EF-Tu receptor (EFR) to initiate distinct responses to brass-inosteroid (BR) and various pathogens. RLK activation and signaling 
involves physical inter-action and specific transphosphorylation between kinase domains, but the detailed mo-lecular mechanism 
for how reciprocal phosphorylation affects kinase activation and signal-ing remains unknown. In the present study, using the new 
technology of label-free quant-itative mass spectrometry combined with biochemical assays, we were able to define and compare 
site-specific phosphorylation on BAK1 installed by different kinase partners with-in specific complexes. A refined view of sequential 
phosphorylation within the FLS2 com-plex is proposed. More interestingly, we found that individual residues in the BAK1 cyto-
plasmic domain (CD) phosphorylated by different RLKs regulate reciprocal phosphoryla-tion between the kinase pairs to a different 
extent. Our results indicated that phosphoryla-tion on specific sites of BAK1-CD could differentially mediate not only the kinase 
activity but interactions with specific substrates as well. Furthermore, the crystal structure of BAK1-CD shed new light on the 
molecular basis of BAK1 auto- and trans-phosphorylation. Taken together, our findings would provide important insight to the in 
vivo regulatory mechan-ism of BAK1 engaged in multiple pathways for plant development, defense, and adapta-tion. 
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P-1-077  Structure and mechanism of the hexameric MecA–ClpC molecular machine

Feng Wang, Ziqing Mei ( 清华大学 )

Regulated proteolysis by ATP-dependent proteases is universal in all living cells. Bacterial ClpC, a member of the Clp/ Hsp100 
family of AAA1 proteins (ATPases associated with diverse cellular activities) with two nucleotide-binding domains (D1 and D2), 
requires the adaptor protein MecA for activation and substrate tar-geting. The activated, hexameric MecA–ClpC molecular machine 
harnesses the energy of ATP binding and hydro-lysis to unfold specific substrate proteins and translocate the unfolded polypeptide to 
the ClpP protease for de-gradation. Here we report three relatedcrystal structures: a heterodimerbetweenMecAandthe aminodomainof 
ClpC, a het-erododecamer betweenMecA and D2-deleted ClpC, and a hexameric complex between MecA and full-length ClpC. 
In conjunction with biochemical analyses, these structures reveal the organizational principles behind the hexameric MecA–ClpC 
complex, explain the molecular mechanisms for MecA-mediated ClpC activation and provide mechanistic in-sights into the function 
of the MecA–ClpC molecular machine. These findings have implications for related Clp/Hsp100 molecular machines. 

P-1-078  Molecular determinants of MecA as a degradation tag for the ClpCP protease

Ziqing Mei ( 清华大学 )

Regulated proteolysis by ATP-dependent proteases is universal in all living cells. In Bacillus subtilis, the degradation of the 
competence transcription factor ComK is mediated by a ternary complex involving the adaptor protein MecA and the ATP-dependent 
protease ClpCP. Here we demonstrate that a C-terminal, 98-amino acid domain of MecA (residues 121–218) serves as a non-
recycling, degradation tag and targets a variety of fusion proteins to the ClpCP protease for degradation. MecA-(121–218) facilitates 
productive oligomerization of ClpC, stimulates the ATPase activity of ClpC, and allows the activated ClpC complex to stably 
associate with ClpP. Importantly, the ClpCP protease undergoes dynamic cycles of assembly and disassembly, which are triggered by 
association with MecA and the degradation of MecA, respectively. 

P-1-079  Structural and enzymatic characterization of coenzyme Q biosynthesis pathway in saccharomyces 
cerevisiae

Ya-Nan Dai, Kang Zhou, Yu-Xing Chen, Cong-Zhao Zhou ( School of life sciences, USTC ) 

zcz@ustc.edu.cn 

Coenzyme Q (CoQ, Ubiquinone) is a redox active lipid component which plays a crucial role in the respiratory chain and serves 
as a lipophilic antioxidant both in prokaryotes and eukaryotes. The eukaryotic CoQ biosynthesis pathway is best characterized 
in S. cerevisiae and at least 11 proteins (Abz1-2, Coq1–9) have been shown to participate in this process. However, catalytic 
mechanisms of most proteins are still unknown. Here, we aim to de-scribe crystal structures and perform further in vitro assays 
to demonstrate enzymatic activities of CoQ biosynthesis proteins with emphasis on S. cerevisiae as model systems. In the present 
study, we tried to describe crystal structures of S. cerevisiae Abz2 and Coq5, which are a pyridoxal-5-phosphate (PLP)-dependent 
aminodeoxychorismate lyase catalyz-ing PABA synthesis and an S-adenosylmethionine (SAM)-dependent C-methyltransferase 
synthase, respectively. Apo- and SAM-bound form of Coq5 successfully diffracted at 3.0 . and 2.4 . resolution by X-ray 
crystallography separately. The structure of Coq5-SAM shows a classic folding pattern of SAM-dependent methyltransferase with 
central parallel β-sheets surrounded by α-helices. It also demonstrates that Coq5 appears as a dimer with a buried interface of about 
1100 .2, formed by helix α7 of each subunit. PLP-bound form of Abz2 diffracted at 2.0 . resolution and substrate (analogue) -bound 
form crystals and enzymatic characterization are still in progress. Base on previous study, structural and bio-chemical analysis of 
other targets in CoQ biosynthesis pathway are all covered in our cur-rent project. 

P-1-080  A novel modular organization of the binding region of the serin-rich repeat adhesin SraP in 
Staphylococcus aureus

Yihu Yang ( Hefei National Laboratory for Physical Sciences at the Microscale and School of Life Sciences ) 

SraP is a serin-rich repeat (SRR) adhesin of Staphylococcus aureus that mediates binding of this organism to human platelets via 
its interaction with unknown ligand. The interaction appears to be a virulence determinant in endovascular infection. Despite recent 
attention, the structural details and precise adhesion mechanisms have yet to be determined. To ad-dress these questions, we report 
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the high-resolution x-ray crystal structure of the non-repeat region of SraP (SraPNRR). Analysis of the SraPNRR structure revealed 
that it is com-prised of two independent modules: 1) a carbohydrate recognition domain which is similar to the canonical leguminous 
lectin ConA from eukaryotic organism; 2) a ubiquitin-like β-grasp fold similar to the B1 domain of Mub-R5 from Lactobacillus 
reuteri, which shows structural homology to the B1 domain of protein L from Peptostreptococcus magnus, be-longing to a family 
of Ig-binding proteins. Based on SPR experiment, the sialic acid was characterized as the best ligand of SraPNRR and according 
to ELISA assay, human immun-oglobulin G was also able to interact with SraPNRR in vitro. These results suggest that the binding 
specificity of non-repeat region of SraP adhesin with discrete modules may affect the tropism of organisms for different tissues. 

P-1-081  Structural basis for the substrate specificity of a novel β-N-acetyl-hexosaminidase StrH from 
Streptococcus pneumoniae R6

WeiLi Yu ( 中国科学技术大学 )

The b-N-acetyl-hexosaminidase (EC 3.2.1.52) from glycoside hydrolase family 20 (GH20) catalyzes the hydrolysis of the b-N-
acetylglucosamine (NAG) group from the non-reducing end of various glycoconjugates. The putative surface-exposed N-acetyl-
hexosaminidase StrH/Spr0057 from Streptococcus pneumoniae R6 was proved to contribute to the vir-ulence by removal of 
b(1,2)-linked NAG on host defense molecules following the cleavage of sialic acid and galactose by neuraminidase (NanA) and 
β-galactosidase (BgaA), respect-ively. StrH is the only reported GH20 enzyme which contains a tandem repeat of two 53% sequence-
identical catalytic domains (designated as GH20-1 and GH20-2, respectively). Here, we present the 2.1 . crystal structure of the 
N-terminal domain of StrH (residues Glu175–Lys642) complexed with NAG. It adopts an overall structure similar to other GH20 
enzymes: a (b/a)8 TIM-barrel with the active site residing at the center of the b-barrel con-vex side. The kinetic investigation using 
4-nitrophenyl N-acetyl-b-D-glucosaminide (pNp-NAG) as the substrate demonstrated that GH20-1 had an enzymatic activity (kcat/
Km) of one-fourth compared to GH20-2. The lower activity of GH20-1 could be attributed to thesubstitution of Cys469 of GH20-1 
to the counterpart Tyr903 of GH20-2 at the active site. A putative substrate entrance tunnel and the modeling of NAG b(1,2)Man at 
the active site characterized two key residues Trp443 and Tyr482 at +1 subsite of GH20-1 that might determine the b(1,2) substrate 
specificity. Mutation of Trp443 and/or the counterpart residue Trp876 in GH20-2 to alanine resulted in significant reduction of the 
activity to-wards NAG b(1,2)Man, whereas mutation of Tyr482 and/or the counterpart Tyr914 in GH20-2 to alanine almost abolished 
the activity. Taken together, these findings shed light on the mechanism of catalytic specificity towards the b(1,2)-linked b-N-
acetylglucosides. 

P-1-082  Structural insights into the substrate specificity of Streptococcus pneumoniae β(1,3) galactosidase 
BgaC

Wang Cheng, Lei Wang, Cong-Zhao Zhou, Yuxing Chen ( University of Science and Technology ) 

zcz@ustc.edu.cn, cyxing@ustc.edu.cn

The surface-exposed β-galactosidase BgaC from Streptococcus pneumoniae was reported to be a virulence factor because of its 
specific hydrolysis activity towards the β(1,3)-linked galactose and N-acetylglucosamine [Galβ(1,3)NAG] moiety of oligosaccharides 
on the host molecules. Here we report the crystal structure of BgaC at 1.8 and its complex with galactose at 1.95 . BgaC exists as 
a homodimer, each subunit of which consists of three distinct domains: a catalytic domain of a classic (β/α)8 TIM barrel, followed 
by two all-β domains (ABDs) of unknown function. The side-walls of the TIM β-barrel and a loop exten-ded from the first ABD 
constitute the active site. Superposition of the galactose-complexed structure to the apo-form revealed significant conformational 
changes of residues Trp243 and Tyr455. Simulation of a putative substrate entrance tunnel and mod-eling a complex structure with 
Galβ(1,3)NAG enabled us to assign three residues for the specific catalysis. Site-directed mutagenesis in combination with activity 
assays further proved that residues Trp240 and Tyr455 contribute to stabilizing the N-acetylglucosamine moiety, whereas Trp243 
is critical for fixing the galactose. Moreover, we propose that BgaC and other galactosidases in the GH-35 family share a common 
domain organization and a conserved substrate-determinant aromatic residue protruding from the second domain. 

P-1-083 Structural and biochemical characterization of glycosyltransferase GtfA from Streptococcus pneumoniae

师伟伟 , 江永亮 , 陈宇星 , 周丛照  ( 中国科学技术大学 生命科学院 )
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cyxing@ustc.edu.cn, zcz@ustc.edu.cn 

Abstract: Serine-rich repeat glycoproteins identified from Streptococci and Staphylococci are important for pathogenic adhesion and 
biofilm formation. They are heavily glyc-osylated by a series of glycosyltransferases step by step. An enzyme complex, GtfA and its 
partner GtfB from Streptococcus pneumonia, is required for the first step of glycosylation of the serine-rich repeat protein, PsrP by 
transferring GlcNAc residue from UDP-GlcNAc to PsrP. We report here the 2.0 . crystal structure of GtfA in complex with GlcNAc 
and UDP. The core structure comprises two Rossmann fold-like catalytic domains resembling the glycosyltransferase family 4 (GT4) 
of GT-B fold, while the intervening domain of unknown function, DUF1975 has a novel structure of a 10-stranded antiparallel β-sheet, 
which packs exclusively against the N-terminal catalytic domain. Site-directed mutagenesis revealed that two conserved basic 
residues Arg328 and Lys333 at the active-site pocket are indis-pensible for its activity. HPLC showed that the enzymatic activity 
(kcat/Km) of GtfA.GtfB complex was approximately 100-fold higher than GtfA itself. Meanwhile, isothermal titra-tion calorimetry 
assays indicated the GtfA.GtfB complex possessed a dissociation constant (Kd) of 55.6 nM, 1/5000 to that of GtfA complexed with 
only DUF1975 of GtfB. These find-ings revealed the essential role of the full-length GtfB, but not its DUF1975 alone for the activity 
of GtfA. 

P-1-084 3D protein shape render in magnetized solution with Lambert-Beer Law
1顾洪雁 , 2常维山  ( 1泰山医学院, 2山东农业大学 )

hygu@tsmc.edu.cn 

When monochromatic light passes through a homogeneous absorbing medium, the ab-sorbance is proportional to the growth of 
concentration and thickness of the medium, which is Lambert-Beer law. The shade selection of protein solution magnetized for 
certain time from different angles makes different absorbance, which does not meet the Lam-bert-Beer law. Accordingly, we derive 
that the absorbance A is not only proportional to the concentration and thickness of the medium, but also proportional to the light 
area SS of certain direction. For the same protein solution, we can obtain the absorbance A of six dir-ections, and thus get six SS, the 
relative ratio of which will inevitably reveal plentiful in-formation of the protein shape. The conformation of protein can be easily 
drawn out by software (MATLAB7.0.1) developed by computer. We have drawn out the molecular shape of lysozyme and bovine 
serum albumin. In brief, we have developed Lambert-Beer law and a new method of exploring protein spatial structure. 

P-1-085  Structure of the mRNA splicing complex component Cwc2: insights into RNArecognition

殷平 , 卢培龙  ( 清华大学 )

yinping@biomed.tsinghua.edu.cn 

The Prp19-associated complex (Nineteen Complex, or NTC) plays a crucial role in intron re-moval during premature-mRNA splicing 
in eukaryotes. Only one component of the NTC complex, Cwc2, is capable of binding RNA. In this study, we report the 1.9 . X-ray 
struc-ture of the Cwc2 core domain which is both necessary and sufficient for RNA binding. The Cwc2 core domain contains two 
subdomains, a CCCH-type zinc finger (ZnF) and an RNA recognition motif (RRM). Unexpectedly, the ZnF domain and the RRM 
motif form a single folding unit, glued together by extensive hydrophobic interactions and hydrogen bonds. Structure-guided 
mutational analysis revealed that the intervening loop (known as RB loop) between ZnF and RRM plays an essential role in RNA 
binding. In addition, a number of highly conserved, positively charged residues on the -strands of RRM make important contribution 
to RNA binding. Intriguingly, these residues and a portion of the RB loop con-stitute an extended, basic surface strip that encircles 
Cwc2 halfway. Our study serves as a framework for understanding the regulatory function of the NTC complex in RNA splicing. 

P-1-086  The MHC class I of Grass Carp (Ctenopharyngodon idellus）With Different Way to Present Peptide

段江燕 , 贾震虎  ( 山西师范大学生命科学学院 )

jiaxueshi@163.com 

Major histocompatibility complex class I (MHC class I )proteins are critical for immune de-fenses against viruses. Polygeny and 
polymorphism of alleles contribute to the breadth of the immune response. In previous study, we showed that a MHC class I gene 
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termed Ct-id-AB190929 was selected from a cDNA library. Now, characterization of two genomic clones from the same grass carp 
constructed fosmid genome library allows us to further analysis the MHC class I region. Both two clones carried whole MHC class 
I and tapasin gene. One MHC class I was termed Ctid-UBA0101, the other was termed Ct-id-UBA0201.Two MHC class I were the 
classical MHC class I by genomic analysis. But the amino acid sequences of both Ctid-UBA0101 and Ctid-UBA0201 were differed 
from that of Ctid-AB190929. As lower vertebrates, appear to use a single expressed MHC class I locus to present a wide variety of 
peptide to antigen. The Ctid-UBA0101 and Ctid-UBA0201 could be the allelic gene of Ctid-AB190929. As the tapasin gene beside 
the Ctid-UBA0201 may be a unexpressed gene by genomic analysis, the Ctid-UBA0201 may present a wide variety of peptide 
without the tapasin gene to control the assembly. It may preserve ge-netic diversity, which can be exchanged when the species face a 
new pathogen. 

P-1-087  Acetaminophen Inhibitions of ethanol metabolism with human alcohol and aldehyde dehydrogenases

1Yeung-Pin Li, 1Jong-Kang Liu, 2Chiu-Ming Liu, 2Shih-Jiun Yin ( 1Department of Biological Sciences, National Sun Yat-sen 
University, Kaohsiung, Taiwan, 2Department of Biochemistry, National Defense Medical Center, Taipei, Taiwan ) 

yinsj@ndmc.idv.tw 

Acetaminophen, i.e. p-acetamidophenol, is one of the most widely used over-the-counter analgesic, antipyretic medications. The 
drug’s hepatotoxicity can be significantly en-hanced by chronic excessive alcohol consumption. p-Hydroxyacetophenone, an 
analog of acetaminophen, has been utilized as an effective affinity ligand coupled to sepharose resin for purification of mammalian 
alcohol dehydrogenases (ADHs) and aldehyde dehydro-genases (ALDHs). Surprisingly, the potential kinetic interaction between 
acetaminophen and ethanol metabolism has not received much attention in the literature. ADH and ALDH are the principal enzymes 
responsible for metabolism of ethanol in humans. These two ethanol-metabolizing enzymes constitute complex families with distinct 
tissue distribu-tions of isozymes, both exhibiting genetic polymorphisms among racial populations. Func-tional allelic variations 
of ADH and ALDH genes have been well documented that they in-fluence ethanol metabolism and susceptibility to alcoholism 
and alcohol-related diseases. The goal of this study was to investigate the acetaminophen inhibitions of ethanol oxida-tion with 
recombinant human ADH1A, ADH1B1, ADH1B2, ADH1B3, ADH1C1, ADH1C2, ADH2, and ADH4, and of acetaldehyde oxidation 
with recombinant human ALDH1A1 and ALDH2 at near physiological pH 7.5 and a cellular coenzyme concentration, 0.5 mM NAD. 
For comparison, S-hydroxymethylglutathione and benzaldehyde were used as substrates for ADH3 and ALDH3A1, respectively, 
which are virtually inactive in ethanol metabolism due to their very high Km for ethanol or for acetaldehyde. Acetaminophen acted as 
a non-competitive inhibitor (I) for all of the ADH family members studied with the slope inhibi-tion constants (Kis) ranging from 0.90 
to 20 mM, and the intercept inhibition constants (Kii), 1.4 to 19 mM, suggesting that two abortive ternary-complex intermediates, 
E-NAD-I and E-NADH-I, can be formed during catalytic reaction. This is consistent with that dissoci-ation of E-NADH being rate-
limiting step in catalysis for ADH family. Acetaminophen was a noncompetitive inhibitor for ALDH2 (Kis = 3.0 mM and Kii = 
2.2 mM), but a competitive in-hibitor for ALDH1A1 (Kis = 0.96 mM). Docking simulations using the reported x-ray struc-tures of 
human ADHs and mammalian ALDHs indicated that acetaminophen molecule can fit into the substrate pocket of both enzyme family 
members, consistent with the findings of the inhibition kinetic studies. Kinetic simulations using the experimentally determined 
numerical steady-state rate equations of human ADH and ALDH families show that the ethanol-oxidizing activities of ADH1C1, 
ADH1C2, ADH2 and ADH4, and the acetalde-hyde-oxidizing activity of ALDH1A1 can be significantly inhibited in ethanol 
metabolism at therapeutically attainable doses of acetaminophen, thus potentially reducing hepatic and gastric first-pass metabolism 
of ethanol. 

P-1-088  The changes of the protein content of winter wheat leaves under UV-B exposure

贾震虎 , 段江燕  ( 山西师范大学生命科学学院 )

duanjiangyan123@163.com 

Winter wheat（Triticum aestivum）, as a kind of economic crop cultured in the Northern China, is affected by present-day 
ultraviolet-B (UV-B) radiation. To investigate the response of winter wheat to UV-B radiation, winter wheat (Jin mai NO.8) was 
divided into experi-mental group and control group. Then, they were grown in water culture in presence or absence of UV-B radiation 
for 6 days. The proteins of winter wheat leaves were extracted and separated by two-dimensional polyacrylamide gel electrophoresis 
respectively in4,5,6d. Differences in protein profiles were obtained by PDquest8.0 software analysis. The results showed: The growth 
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of the leaf in 6d after UV-B radiation was significantly different in comparison to their corresponding control. There was a major 
protein accumulated of 30-60KDa in the leaves of the experimental group. This difference reflected the genes ad-justment of the 
winter wheat to cope with the UV-B radiation conditions. This result can be translated into efforts aimed to develop UV-B radiation 
tolerant genotypes . 

P-1-089  D-Ribose in glycation and protein aggregation

Yan Wei, Lan Chen, Chanshuai Han, Rongqiao He ( 中国科学院生物物理研究所 )

herq@sun5.ibp.ac.cn 

D-ribose is a naturally occurring pentose monosaccharide present in all living cells and their microenvironments and is a key 
component of numerous biomolecules involved in many important metabolic pathways. It also participates in the glycation of 
proteins pro-ducing advanced glycation end products (AGEs) that lead to cell dysfunction and death. As recent studies show, 
ribosylation, a rapid process, causes protein aggregation in vitro and in vivo. Here we show the relationship between ribosylation, 
protein aggregation, cell death and cognitive impairments. D-ribose is active in glycation and induces protein ag-gregation, rapidly 
producing AGEs in vitro and in vivo. General significance: Ribosylation, leading to the production of significant amounts of AGEs 
both extracellularly and intracellularly, may be involved in cell dysfunction and sub-sequent cognitive impairments. This review may 
be a useful reference for studies on the pharmacokinetics of D-ribose action. 

P-1-090  Copper mediates the oxidation and aggregation of human superoxide dismutase 1

李成 , 徐文倡 , 梁毅  ( 武汉大学 )

liangyi@whu.edu.cn 

Amyotrophic lateral sclerosis (ALS) is a fatal degenerative disease of motor neurons which is partly caused by the mutation and 
aggregation of human copper, zinc superoxide dis-mutase (SOD1). SOD1 is present at relatively high concentration in motor neurons 
and has a much longer than average half-life in these cells, putting it at particularly high risk of ac-cumulating sufficient oxidative 
damage to misfold. Since SOD1 is a major copper-binding protein and copper can be harmfully prooxidant, considerable research 
has explored whether aberrant copper biochemistry could underlie ALS pathogenesis. In this study, we have investigated the effects 
of copper-oxidation on the aggregation of ALS-associated SOD1 mutant A4V and the oxidative form of wild-type SOD1. Our data 
here demonstrated that high micromolar copper induces the oxidation of pathological human SOD1 mutant A4V via Cys-111 faster 
than wild-type SOD1. Cu2+ not only mediates the oxidation of A4V and initiates the oligomerization and aggregation of A4V, but 
also accelerates the aggreg-ation of non-oxidative form of such a pathogenic mutant. Furthermore, Cu2+ binds to the oxidative form 
of wild-type SOD1 and promotes the aggregation of such an oxidative form in a way similar to A4V. We thus suggest that Cu2+ 
could play a key role in the elongation step of aggregation of the SOD1 mutant and the oxidative form of wild-type SOD1. Our data 
provide a plausible model to explain why and how pathological SOD1 mutants ag-gregate in motor neurons affected in ALS, and will 
be helpful to the understanding of the role of copper binding and oxidation of SOD1 in the pathogenesis of ALS. 

P-1-091  Formaldehyde induces Tau hyperphosphorylation in vivo

Junye Miao, Jing Lu, Rongqiao He ( 中国科学院生物物理研究所 )

herq@sun5.ibp.ac.cn 

Formaldehyde (FA) is the simplest aldehye, which is widely distributed in environment as well as in organisms. Our lab have 
demonstrated that formaldehyde could promote BSA and protein Tau to aggregation in vitro. These aggregates had cytotoxicity that 
could in-duce cell apoptosis and necrosis. Further more, urine formaldehyde concentration of pa-tients with dementia were much 
higher than control.

Hyperphosphorylation of protein Tau is one of the pathological characteristics of Alzheimer’s Disease. In this study, we found 
formaldehyde could decrease cell viability. When N2a cells or C57BL/6 mice were treated with formaldehyde, phosphorylation 
level of intracellular protein Tau became obviously higher, which had time-dependence. It indic-ated that formaldehyde may play an 
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important role in the pathological processes of Alzheimer’s Disease. 

P-1-092 Reactive carbonyl compounds (RCCs) cause aggregation and dysfunction of fibrinogen
1Min Qiang, 2Yajie Xu ( 1Institute of biophysics, Chinese academy of sciences, 2 xuyaget@yahoo.com.cn ) 

qiangmin45@163.com 

Fibrinogen is a key protein involved in coagulation and its deposition on blood vessel walls plays an important role in the pathology 
of atherosclerosis. Although the causes of fibrino-gen (fibrin) deposition have been studied in depth, little is known about the 
relationship between fibrinogen deposition and reactive carbonyl compounds (RCCs), compounds which are produced and released 
into the blood and react with plasma protein especially under conditions of oxidative stress and inflammation. Here, we investigated 
the effect of glycolaldehyde on the activity and deposition of fibrinogen compared with the common RCCs acrolein, methylglyoxal, 
glyoxal and malondialdehyde. At the same concentration (1 mM), glycolaldehyde and acrolein had a stronger suppressive effect on 
fibrinogen activa-tion than the other three RCCs. Fibrinogen aggregated when it was respectively incubated with glycolaldehyde and 
the other RCCs, as demonstrated by SDS-PAGE, electron micro-scopy and intrinsic fluorescence intensity measurements. Staining 
with Congo red showed that glycolaldehyde- and acrolein-fibrinogen distinctly formed amyloid-like aggregations. Furthermore, the 
five RCCs, particularly glycolaldehyde and acrolein, delayed human plasma coagulation. Only glycolaldehyde showed a markedly 
suppressive effect on fibrino-genesis, none did the other four RCCs when their physiological blood concentrations were employed, 
respectively. Taken together, it is glycolaldehyde that suppresses fibrinogenesis and induces protein aggregation most effectively, 
suggesting a new pathological process for fibrinogen (fibrin) deposition in the blood. 

P-1-093 Structural and mechanistic insights into the activation of Stromal interaction molecule 1 (STIM1)

Xue Yang, Hao Jin, Xiangyu Cai, Siwei Li, Yuequan Shen ( Nankai University ) 

yshen@nankai.edu.cn 

Calcium influx through the Ca2+ release-activated Ca2+ (CRAC) channel is an essential process in many types of cells. Upon store 
depletion, the calcium sensor in the endoplas-mic reticulum, STIM1, activates Orai1, a CRAC channel in the plasma membrane. 
We have determined the structures of SOAR from Homo sapiens (hSOAR), which is part of STIM1 and is capable of constitutively 
activating Orai1, and the entire coiled coil region of STIM1 from Caenorhabditis elegans (ceSTIM1-CCR) in an inactive state. 
Our studies reveal that the formation of a SOAR dimer is neces-sary to activate the Orai1 channel. Mutations that disrupt SOAR 
dimerization or remove the cluster of positive residues abolish STIM1 activation of Orai1. We identified a possible inhibitory helix 
within the structure of ceSTIM1-CCR that tightly interacts with SOAR. Func-tional studies suggest that the inhibitory helix may keep 
the C-terminus of STIM1 in an in-active state. Our data allowed us to propose a model for STIM1 activation. 

P-1-094  The enhancing effect of macromolecular crowding on amyloid fibril formation of some proteins

马倩  ( 武汉大学 )

Amyloid fibrils associated with neurodegenerative diseases can be considered biologically relevant failures of cellular quality control 
mechanism. It is known that in vivo human Tau protein, human prion protein, and human copper, zinc superoxide dismutase (SOD1) 
have the tendency to form fibril deposits in a variety of tissues and they are associated with dif-ferent neurodegenerative diseases. In 
this study, we have investigated the enhancing effect of macromolecular crowding on fibril formation of these proteins. As revealed 
by assays based on thioflavin T binding and turbidity, human Tau fragments, when phosphorylated by glycogen synthase kinase-3, 
do not form filaments in the absence of a crowding agent but do form fibrils in the presence of a crowding agent (Ficoll 70 or dextran 
70), and the presence of a strong crowding agent dramatically promotes amyloid fibril formation of hu-man prion protein and its two 
pathogenic mutants E196K and D178N. Such an enhancing effect of macromolecular crowding on fibril formation is also observed 
for a pathological human SOD1 mutant A4V. Furthermore, fibrils of these proteins formed in the presence of the same crowder (for 
example, Ficoll 70) are of different morphologies. We suggest that proteins associated with neurodegenerative diseases are more 
likely to form amyloid fibrils under crowded conditions than in dilute solutions. Information obtained from the present study can 
enhance our understanding of the molecular mechanisms of neurodegenerative diseases such as Alzheimer disease, prion disease, and 
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ALS, and should lead to a better un-derstanding of how proteins misfold in crowded physiological environments. 

P-1-095  Sequence-dependent aggregation of human Tau in an inducible cell model

Xiao-Ling Liu ( State Key Laboratory of Virology, College of Life Sciences, Wuhan University, Wuhan 430072, China ) 

Neurofibrillary tangles formed by human Tau protein and deposited in cerebral cells are one of pathological hallmarks of Alzheimer 
disease. Sequence-dependent protein aggreg-ation has been proved to be a key mechanism for the misfolding of many amyloidogenic 
proteins. Although we have previously demonstrated that fibril-forming motifs are essen-tial and sufficient for the fibrillization of 
human Tau protein in vitro, we do not know whether such fibril-forming motifs are important for the fibrillization of human Tau in 
vivo and thereby induce Alzheimer disease. In this study, we focus on the role of fibril-forming motifs in the fibrillization of human 
Tau human induced by Congo red in SH-SY5Y neuro-blastoma cells. As evidenced by Congo red binding assays, confocal laser 
scanning micro-scopy, transmission electron microscopy, and immunogold electron microscopy, fib-ril-forming motifs are essential 
and sufficient for the fibrillization of human Tau in SH-SY5Y cells: only when both of its fibril-forming motifs, PHF6 and PHF6*, 
are deleted can human Tau fragment Tau244-372 lose its ability to form fibrils in SH-SY5Y cells, and the insertion of unrelated fibril-
forming motifs from other amyloidogenic proteins, for example IFQINS from human lysozyme, into the disabled Tau protein can 
retrieve its ability to form fibrils in SH-SY5Y cells. Furthermore, insertion of non-fibril forming peptides, for example GGGGGG, 
can not drive the disabled Tau protein to form fibrils in SH-SY5Y cells. We demonstrate for the first time that insertion of fibril-
forming motifs can replace PHF6/PHF6* motifs, driving human Tau protein to form fibrils in cells. Our results suggest that fibril-
forming motifs could be the determinants of amyloidogenic proteins tending to misfold in vivo, thereby causing the initiation and 
development of neurodegenerative diseases such as Alzheimer disease. Our data also establish an inducible cell model to sequence-
dependent aggrega-tion of human Tau protein. 

P-1-096   Fibril-forming motifs are essential and sufficient for the fibrillization of human Tau

孟生荣  ( 武汉大学 )

The misfolding of amyloidogenic proteins including human Tau protein, human prion pro-tein, and human alpha-synuclein is 
involved in neurodegenerative diseases such as Alzheimer disease, prion disease, and Parkinson disease. Although a lot of research 
on such amyloidogenic proteins has been done, we do not know the determinants that drive these proteins to form fibrils and thereby 
induce neurodegenerative diseases. In this study, we want to know the role of fibril-forming motifs from such amyloidogenic 
proteins in the fibrillization of human Tau protein. As evidenced by thioflavin T binding and turbidity as-says, transmission electron 
microscopy, and circular dichroism, fibril-forming motifs are es-sential and sufficient for the fibrillization of microtubule-associated 
protein Tau: only when both of its fibril-forming motifs, PHF6 and PHF6*, are deleted can recombinant human Tau fragment 
Tau244-372 lose its ability to form fibrils, and the insertion of unrelated fib-ril-forming motifs from other amyloidogenic proteins, 
such as human prion protein, yeast prion protein, human alpha-synuclein, and human amyloid beta, into the disabled Tau pro-tein can 
retrieve its ability to form fibrils. Furthermore, this retrieval is independent of the insertion location on Tau244-372. We demonstrate 
for the first time that insertion of fib-ril-forming motifs can replace PHF6/PHF6* motifs, driving human Tau protein to form fib-
rils with different morphologies and different kinetic parameters. Our results suggest that fibril-forming motifs play a key role in the 
fibrillization of human Tau protein and could be the determinants of amyloidogenic proteins tending to misfold, thereby causing the 
initi-ation and development of neurodegenerative diseases. Our study also touches on the im-portance of amyloid “strains”: changes 
to the amyloidgenic driver region results in altered structural morphologies at the macromolecular level. 

P-1-097  Ligands induce the mutual movements between the HP1 and TM4 of the glutamate transporter EAAT1

1Shaogang Qu, 2Xiuping Zhang ( 1Department of Immunology, Southern Medical University, 2Teaching Center of Experimental 
Medicine, Southern Medical University ) 

Excitatory amino acid transporter 1 (EAAT1) plays an importance role in uptaking glutam-ate from the synaptic cleft and keeping 
the extracellular glutamate concentration under the neurotoxic level. The reentrant helical hairpin (HP) 1 is part of the intracellular 
gate of the transporter. Opening of this intracellular gate, the transporter releases sodium and substrate to the cytoplasm. However 
the mutual movement relationship between HP1 and transmembrane domain (TM) 4 during the transport cycle is not clear yet. We 
used paired cysteine mutagenesis to verify the proximity of residues located at HP1 and TM4 of EAAT1. A strong inhibition of 
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transport by Copper(II) (1,10-Phenanthroline)3 (CuPh) is observed in the double mutant A243C/S366C, but not in the corresponding 
single mutants. Transport by the mutant A243C/S366C also was inhibited by Cd2+. When the sodium-containing medium was either 
supplemented with glutamate or replaced by potassium, conditions that increase the proportion of inward-facing transporters, the 
inhibition by CuPh was re-duced. This suggests that the cysteine residues are far apart in the inward-facing conform-ation. The non-
transportable substrate analogue D,L-threo-β- benzyloxyaspartate (TBOA) increases the proportion of outward-facing transporters. 
TBOA caused a clear potentiation of the cross-linking effect of CuPh. This suggests that the cysteines are indeed closer to-gether 
in the outward-facing conformation. Our results suggest that substrate and ana-logue can induce a relative movement between HP1 
and TM4 of the glutamate transporter EAAT1 during the substrate transport, and the spatial relationship between HP1 and TM4 is 
changing during the transport cycle. 

P-1-098 Crystal structure of Deg2 reveals its oligomeric state and activity assay of this stromal chloroplast 
protease

Renhua Sun, Lin Liu ( Photosynthesis Research Center, Key Laboratory of Photobiology, Institute of Botany, Chinese Academy of 
Sciences ) 

liulin@ibcas.ac.cn 

Organisms that perform oxygenic photosynthesis are subject to inhibition of their photo-synthetic function when exposed to excessive 
illumination. This process is referred to as photoinhibition. The main target for this light stress is the central oxygen-evolving 
pho-tosystem II (PSII) and its D1 reaction center protein. Degradation of the damaged D1 pro-tein and its rapid replacement by a 
synthesized copy represent the important repair mech-anism of PSII crucial for plant survival under light stress conditions. Deg2 
performs GTP-dependent primary cleavage of the photodamaged D1 protein in vitro and hence catalyz-ing the step in the repair cycle 
in plants. It is a homologue of the prokaryotic Deg/Htr fam-ily of serine endopeptidases and is associated with the stromal side of the 
nonappressed region of the thylakoid membranes. We carried out biochemical and structural studies of Deg2 from Escherichia coli. 
We crystallized Deg2 using vapor diffusion method and collec-ted a 2.8 native data. Biochemical studies showed Deg2 degradated 
β casein but not α or γ casein specifically. Deg2 occurred predominantly as a hexamer in analytical SEC and DLS. It suggested the 
structure and function of Deg2 depended on the formation of oligomer, just like DegS and DegP. 

P-1-099 Talin activates integrins by altering the topology of the β transmembrane domain

叶枫 , Chungho Kim, Mark Ginsberg ( University of California at San Diego ) 

feye@ucsd.edu, mhginsberg@ucsd.edu 

Talin binding to integrin β tails increases ligand binding affinity (activation). Changes in β transmembrane domain (TMD) topology 
that disrupt α-β TMD interactions are proposed to mediate integrin activation. Here, we used membrane-embedded integrin β3 TMDs 
bearing environmentally-sensitive fluorophores at inner or outer membrane-water inter-faces to monitor talin-induced β3 TMD 
motion in model membranes. Talin binding to the β3 cytoplasmic domain increased amino acid side chain embedding at the inner 
and outer borders of the β3 TMD, indicating altered topology of the β3 TMD. Talin’s capacity to ef-fect this change depended on its 
ability to bind to both the integrin β tail and the mem-brane. Introduction of a flexible hinge at the midpoint of the β3 TMD decoupled 
the tal-in-induced change in intracellular TMD topology from the extracellular side and blocked talin-induced activation of integrin 
αIIbβ3. Thus, we show that talin binding to the integrin β TMD alters the topology of the TMD resulting in integrin activation. 

P-1-100 Solution-phase oligomerization of Amyloid β-peptide impairs its capability of membrane insertion

Yi-Jiong Zhang, Jing-Ming Shi, Han Wang, Yi Wu, Shang-Rong Ji ( Lanzhou University ) 

Amyloid β-peptide (Aβ) is causally involved in the pathogenesis of Alzheimer Disease (AD), the major form of dementia that affects 
millions of elderly people worldwide. Accumulat-ing evidence indicates that the soluble oligomer of Aβ is the principle toxic species. 
Inter-action with membrane has been proposed to be an important mechanism for Aβ to exert the neurotoxicity. However, it is not 
clear whether soluble Aβ oligomers can act by direct membrane incorporation, for example, to induce neuron dysfunction by forming 
mem-brane embedded channels. Our recent work indicate that solution-phase oligomerization of Aβ greatly impairs the intrinsic 
capacity to insert membrane. We further show that the solution-phase oligomerization and membrane insertion of Aβ are competing 
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processes that proceed via distinct pathways. Indeed, the membrane-embedded oligomer of Aβ are derived from rapid assembly of 
the inserted monomers but not due to the insertion of sol-uble of Aβ oligomers. These results not only reveal an important regulation 
of membrane on the behavior of Aβ, but suggest that intra- and extra-membrane oligomerizations of Aβ may determine distinct 
neurotoxic mechanisms. 

P-1-101　DegP functions as a protease rather than as a chaperone in the quality control of outer membrane 
protein biogenesis

Xi GE, Jing MA, Rui WANG, Xinmiao FU, Zengyi CHANG ( 北京大学生命科学学院 )

Protein quality control in cells involves molecular chaperones that promote folding and proteases that degrade misfolded proteins. 
DegP, a periplasmic quality control factor, has been thought to act as both a protease and a chaperone for the biogenesis of β-barrel 
in-tegral outer membrane proteins (OMPs) in Gram-negative bacteria. This work demon-strates that DegP functions as a protease 
rather than as a chaperone in E. coli cell. DegP degrades unfolded OMPs captured in cells. Unfolded OMPs accumulate onto the 
outer membrane and thus damage its integrity in degP- mutant cells cultured at heat shock tem-peratures, apparently causing cell 
lethality. Unlike the typical periplasmic chaperone SurA, DegP neither promotes folding and assembly nor prevents aggregation of 
OMPs in both in vivo and in vitro conditions. A bifurcating mechanism is proposed, in which DegP and SurA respectively function as 
a protease and a chaperone in the quality control of OMP biogen-esis. 

P-1-102　Assembly and channel opening of outer membrane protein in tripartite drug efflux pumps of 
gramnegative bacteria

Yongbin Xu1, Lina Wang1, Li Jiao2, Nam-Chul Ha2, and Chunshan Quan1.*(1Department of Bioengineering, College of Life Science, 
Dalian Nationalities University, Dalian 116600, Liaoning, China(yongbinxu@dlnu.edu.cn)2Department of Manufacturing Pharmacy, 
College of Pharmacy and Research Institute for Drug Development, Pusan National University, Busan 609-735, Republic of Korea)

Gram-negative bacteria are capable of expelling diverse xenobiotic substances from within the cell by use of three-component 
efflux pumps in which the energy-activated inner membrane transporter is connected to the outer membrane channel protein via the 
membrane fusion protein. In this work, we describe the crystal structure of the membrane fusion protein MexA from the Pseudomonas 
aeruginosa MexAB-OprM pump in the hexameric ring arrangement. Electron microscopy study on the chimeric complex of MexA 
and the outer membrane protein OprM reveals that MexA makes a tip-to-tip interaction with OprM, which suggests a docking model 
for MexA and OprM. This docking model agrees well with genetic results and depicts detailed interactions. Opening of the OprM 
channel is accompanied by the simultaneous exposure of a protein structure resembling a six-bladed cogwheel, which intermeshes 
with the complementary cogwheel structure in the MexA hexamer. Taken together, we suggest an assembly and channel opening 
model for the MexAB-OprM pump. This study provides a better understanding of multidrug resistance in Gram-negative bacteria.

P-1-103　Pseudocontact shifts provide long-range structural restraints in protein structure determination by 
solid-state NMR 

Jianping Li1, Xuncheng Su2, Zhengfeng Zhang1, Jun Yang1 （1 Wuhan Center for Magnetic Resonance, State Key Laboratory of 
Magnetic Resonance and Atomic and Molecular Physics, Wuhan Institute of Physics and Mathematics, Chinese Academy of Science, 
Wuhan 430071. 2 State Key Laboratory of Elemento-Organic Chemistry, Nankai University, Tianjin 300071  ）

Magic angle spinning (MAS) solid state nuclear magnetic resonance (SSNMR), as a growing technique, has its special advantages 
in analyzing structures of membrane proteins, insoluble proteins and other proteins that do not properly crystallize1. However, 
difficulties in obtaining long-range structure restraints hamper the progress of SSNMR in analyzing protein structures. Pseudocontact 
shifts (PCS) induced by a paramagnetic centre can provide a significant number of long range structural restraints. In contrast 
to traditional way of obtaining structural restraints, it is more convenient and able to provide longer-range and larger numbers 
of structural restraints, which makes it a promising technique in SSNMR. In this work, we artificially incorporated different 
paramagnetic metal ions at different mutant sites in a model protein B1 immunoglobulin-binding domain of protein G (GB1) to 
observe PCS-based structural restraints in SSNMR.

We chose Co2+, Yb3+ and Tm3+ as paramagnetic metal ions and Zn2+, Lu3+ as diamagnetic reference. The high-affinity metal 
binding tag 4-mercaptomethyl-dipicolinic acid (4MMDPA) was attached to the protein by a reaction with solvent exposed cysteine 
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residues, which was introduced by site-directed mutagenesis, followed by binding of paramagnetic metal ions to the 4MMDPA. 
Solution NMR spectra demonstrated the reserving of initial folding of the protein with mutagenesis, tag attachment and metal 
binding. To obtain intra-molecular structural restraints, a combined strategy of isotopic labeling and dilution of the paramagnetic 
protein was utilized to prevent undesirable effect of the intermolecular PCSs in SSNMR2. A large number of PCSs of  using different 
paramagnetic metal ions in multiple mutant sites in solution NMR and SSNMR were recorded by using a set of 2D chemical shift 
correlation spectra. Analysis of PCSs in solution and SSNMR shows the remarkable difference of magnetic susceptibility anisotropy 
tensor in solution and solid state, which is due to different chemical environment and different mobility. The PCSs in SSNMR 
were observed to be closely correlated with the distance between the protein 13C,15N nuclei and the paramagnetic metal ion, 
suggesting that the long-range distance restraints extracted from PCSs can be used in structure determination of protein in SSNMR. 
Moreover, the observation of a large number of restraints from PCSs with multiple mutant sites and different metal ions enables the 
determination of the overall folding of  proteins in the solid state. The approach of using PCSs as a source of long-range distance 
restraints is expected to be widely applied in structure determination of membrane proteins and amyloidal fibrils by using MAS 
SSNMR.  
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P-2-001　The vitrification start the ERS of the unfolded protein response

裴秀英 , 王燕蓉 , 陈杰 , 丁晓  ( 宁夏医科大学 )

peixiuying@163.com 

Ovarian transplantation after cryopreservation is a developing technology along with the progress of the cancer treatment and cancer 
patients urgent need to retain fertility . But the success rate of this technology is very low. And the limited function of ovarian trans-
plantation can not be long-term protective effect of the reproductive endocrinology of women's health. Therefore, It is becoming a 
research hotspot to explore the causes of the damage of ovarian cryopreservation and transplantation and find effective solution to 
save the female fertility in vitro. Frozen and transplanted follicles increased apoptosis, we found suitable vitrification can reduce 
the apoptosis of ovarian cells, including increased Bcl-2/Bax ratio and lowering active Caspase-3 expression. The most important 
reason of follicle loss and non-normal follicle activation is follicles lost due to ischemic injury give a greater blow compared with 
cryopreserved. Endoplasmic reticulum stress (ERS), following the death receptor and mitochondrial-mediated apoptosis pathway 
, is newly concerned about the important apoptosis-inducing way. ERS plays an important role for decision the outcome of the 
stress cells, such as, adaptation, injury or apoptosis. our study shows that: the vitrification launched the ERS of the unfolded protein 
response. GRP78 protein and the CHOP protein of apoptotic pathway expression increased, suggesting that the vitrification process of 
the ERS. And that their expression decreased in frozen in FSH intervention group prompted FSH can reduce the occurrence of ERS. 

P-2-002  Evaluation approaches to study the biocompatibility of vascular stent materials

刘艳秋  ( 西南交通大学 )

biglisa@163.com 

Stenting is one of the most common procedures used in combating cardiovascular dis-ease. Vascular stent materials exhibiting a lack 
of biocompatibility could induce many complica-tions, which might include long-lasting chronic inflammation or cytotoxic chemical 
buildup. A few of the medical complications arising from vascular stents today include thrombosis, cholesterol accumulation, 
restenosis, inflammation, and hyperplasia. The biocompatibility evaluation of vascular stent materials is an indispensable key before 
clinical experiment. To avoid these difficulties mentioned above, scientists must test for the biocompatibility of substances, first in 
vitro and then in vivo. With the rapid development of molecular biology, the biocompatibility evaluation ap-proaches of vascular 
stent materials have been more and more diversification and their evaluation have been raised from the cell level to the molecular 
level. 

P-2-003 The mechanism of HSYA inhibiting tumor angiogenesis
1Long Ma, 1Ji Wang, 1Hua Xie, 1Xue Yu, 1Xin Zhang, 2Baoxia Zang, 1Qian Zhang ( 1Beijing University of Chinese Medicine, 2Beijing 
Institute of Heart Lung and Blood Vessel Diseases ) 

z19881988@sohu.com 

Tumor angiogenesis is a necessary condition for tumor growth and metastasis. Therefore, inhibiting tumor angiogenesis is becoming 
focus of studying anticancer drug. By the chick chorioallantoic membrane (CAM) assay, our team has screen out Hydroxysafflor 
Yellow A (HSYA) with significant inhibition effect on the chorioallantoic membrane angiogenesis from the Chinese herbal medicine, 
the active ingredients of Safflower. Further research in-dicates that HSYA can inhibit the abnormal endothelial cells proliferation 
stimulated by the supernatant of tumor cell culture and the tumor growth of human gastric cancer in nude mice with decreasing the 
intratumoral microvascular density (MVD) of the transplanted tu-mor tissue. However, the mechanisms remain elusive. Accordingly, 
a co-culture cell model was established to explore its molecular mechanisms by using real-time fluorescence quantitative PCR, 
western blot, ELISA, and so on. The results show that HSYA could induce endothelial cells apoptosis and inhibit tumor angiogenesis. 
The effect of HSYA is related to suppressing the expression of vascular endothelial growth factor (VEGF) and its receptor. Moreover, 
it also inhibits the Ras/MAPK signaling pathways and the expression of its downstream factors, such as, c-myc, NF-κB. This research 
suggests that HSYA is a potential anti-angiogenesis drug. 
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P-2-004 LPA/LPA receptor 2 pathway protects LLC cells against the TNF-α induced apoptosis

De-zhi Yang, Tao-ya Wu, Wei-wei Wang, Tie-wei Li, Gaole Alatan ( College of life sciences, Inner Mongolia University ) 

bigaole@imu.edu.cn 

Lysophosphatidic acid (LPA) is a bioactive lipid that influences cancer cell survival through activation of cell surface G protein–
coupled receptors. Here, we provide the first evidence that LPA reduces the Lewis Lung Cancer (LLC) cell apoptosis induced by 
TNF-α through LPA receptor 2. The Human LPA receptor 2(hLPAR2) CDS was amplified from MKN28 cells’ total RNA by RT-
PCR and sub-cloned into pMD19-T vector. pMD-19T-hLPAR2 and expression vector pIRES2-EGFP were digested by with xhoＩ
and pstＩ;The h-LPAR2 frag-ment was ligated into pIRES2-EGFP, which formed recombinant plasmid pIRES2-EGFP-hLPAR2. 
The recombinant plasmids were transfected into LLC cells by lipofectin transfec-tion technique.The hLPAR2 protein expression 
was detected by western blot experiment. The transfected or untransfected LLC cells were respectively stimulated by TNF (20ng/
ml), TNF (20ng/ml) +LPA (2μΜ) or not, then the cell apoptosis was tested by MTT assay and Caspase 3 activities assay. In result, 
LPAR2 overexpression was detected in hLPAR2- trans-fected LLC cells and LPA significantly decrease the TNF induced apoptosis 
(p<0.001) in hL-PAR2 LLC-cells but not in hLLC-vector cells. These results indicate that LPA against TNF-α induced lung cancer 
cell apoptosis through LPAR2 in LLC cells. 

P-2-005 P97 is involved in the proteasomal degradation of NEDD8 by interacting with NUB1L

Shuai Liu, Hongyu Hu ( Institute of Biochemistry and Cell Biology, SIBS, CAS ) 

hyhu@sibs.ac.cn 

NEDD8 is a ubiquitin-like protein, which regulates vital biological events by conjugating to target proteins. It’s reported that NUB1L 
and its splicing variant NUB1 are negative regu-lators of this neddylation pathway by recruiting NEDD8 and its conjugates to the 
protea-some for degradation. We identified a VCP-interacting motif (VIM) in NUB1L/NUB1, and demonstrated that NUB1L/NUB1 
binds VCP/P97 through this motif. P97, in complex with UFD1 and NPL4, is involved in the proteasomal degradation of NEDD8 by 
interacting with NUB1L. NPL4 recruits NEDD8 and then passes it onto NUB1L when P97 hydrolyzes ATP. NEDD8 is then led to the 
proteasome for degradation by NUB1L. 

P-2-006 益气养阴、清热解毒散结法抗肿瘤作用观察及机理研究

1张丹, 1朱庆均, 2毕经旺, 1李秀丽  ( 1山东中医药大学, 2山东省济南军区总医院 )

以中医基础理论为指导，针对肺癌气阴两虚型的病机特点，以益气养阴、清热解毒散结为治疗原则，同时结合现代中药药

理研究，我们自组方-肺复康，经初步的临床观察发现对非小细胞肺癌具有一定的临床疗效，本文将对其抗肿瘤作用及机理

进行观察，为进一步临床应用提供实验依据。方法：复制Lewis肺癌小鼠模型，分别采用肺复康大中小剂量、紫杉醇以及肺

复康加紫杉醇对其进行治疗，观察小鼠的生存状态及抑瘤率；运用RT-PCR检测p53 基因的表达。 结果：肺复康大剂量组

抑瘤率为36％，高于肺复康小剂量组和中剂量组；与紫杉醇合用，抑瘤率为60％（P<0.01）。除肺复康小剂量组，其余各

用药组p53 mRNA的表达明显增强(P<0.05)。结论：肺复康可使p53 mRNA的表达明显增强，而由此可能成为其发挥抗肿瘤作

用的机制之一。

P-2-007 The effect of Kidney-tonifying therapy on spermatogenesis and related gene expression profiles in 
kidney-deficiency mouse model
1Dan Zhang, 1Qingjun Zhu, 1Jie Song, 2Cuiping Xu ( 1山东中医药大学, 2山东省千佛山医院 )

zhangdan@sdutcm.edu.cn

Abstract Aims:To investigate the underlying mechanism of the Kidney-tonifying on dyszoospermia by microarray analysis and other 
methods and the "kidneys of reproductive" theory of tra-ditional Chinese medicine. In this way, we try to provide basis of taking the 
advantage of Chinese medicine for kidney treatment on male infertility as well as the systems used to screening the effective herbal 
medicines for male infertility therapy. Thereby we intend to establish the foundation for traditional Chinese medicine modernization 
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and development of integrated traditional Chinese medicine and western medicine. Methods:First, mouse model of kidney-yang 
deficiency syndrome were induced with over-fatigue and sexual overstrain according to the method which we developed before. 
HE staining, electron microscopy, immunohistochemistry staining , radioimmunoassay, Real-time-RT-qPCR, Elisa, gene chips and 
other methods were utilized to analyze the fertility ca-pacity and sperm quality, morphological changes and gonadal axis hormone 
concentration in plasma, sperm-specific LDH-x mRNA expression and its enzymatic activity, testicular te-lomerase activity, as well 
as testicular germ cell apoptosis ratio and testis gene expression profiles of the mice. Results: 1.The sperm amounts and motility 
were decreased while abnormity rate increased in the model mice. Pregnancy rate and average embryos fetation were consequently 
declined. These changes reversed in Jinguishenqi bolus treated mice group. 2.The testis index, prostate exponent, and vesicular 
seminalis weights of the model mice treated with Jinguishenqi bolus were increased significantly, the morphological and and ul-
tramcirostructural changes of testis were improved as well. 3.Spermatogenesis was impaired due to the hypothalamic-pituitary-
gonadal axis dysfunc-tion in kidney-yang deficiency mouse model. Kidney-nourishing therapy partly resumed the hormone level 
of hypothalamic-pituitary-go nadal axis. 4.The activity of sperm-specific lactate dehydrogenase (LDH-x) and expression of LDH-x 
mRNA were significantly lower than those in negative control while the conditions men-tioned above increased by Kidney-
nourishing therapy 5.The telomerase activity of testis tissue was significantly declined compared to the negat-ive control and was 
partly recovered in the Jinguishenqi bolus treated mice. 6.The cell apoptopic ratio of testis tissue of model mice was increased while 
Jinguishenqi bolus treated mice had no significant change when compared to negative control mice. 7.Microarray analysis show 
abundant gene expression changes in different group, mainly including genes involved in cell structure formation, signal transduction, 
energy metabol-ism, transcription and translation, cell cycle regulation, apoptosis and inflammation. Conclusion: The results showed 
that kidney-yang deficiency mice appeared reduction in spermatogenesis function and reproductive function. Spermatogenesis 
and reproductive function were improved when the model mice were treated with Jinguishenqi bolus. This study provided the 
experimental basis for "kidneys of reproductive" and "kidney" theory of traditional Chinese medicine as well as modern scientific 
foundation for kidney-tonifying treatment of male infertility in clinic. 

P-2-008 RNAi-directed inhibition of PRRSV in cells and animals

李笠  ( 中国农业大学 )

Porcine reproductive and respiratory syndrome(PRRS) is an economically destructive viral disease causing heavily losses in the 
swine industry worldwide. The etiological agent, PRRSV has restricted host tropism for pig. Current measures, mainly vaccine, are 
insuffi-cient to control the spread of PRRS. RNA interference is a promising tool to resist virus by degrading viral mRNA, especially 
when targeting the conserved region of viral genome. In this study, we present a thorough strategy from knockdown of target mRNA 
in cultured cells and producing transgenic pig which express shRNA. We first designed a serial of siRNAs and selected four most 
efficient of them to construct shRNA expressing vectors, in-cluding four single shRNA-expressing vectors and one four shRNA-
expressing vector and four shRNA-expressing vector exhibited the best anti-viral effect in MRAC-145 cells. Next, we pick pPNT-
1B-372 and pGensil-4sh to produce transgenic pig. Unexpectedly, siRNA level in animals is extremely low, around 10E-4 and 10E-5 
of U6 gene, resulted from Taq-man miRNA q RT-PCR assay. Furthermore, we challenged the transgenic pigs with high pathogenic 
PRRSV-JXA1. The positive clone pigs exhibited longer survival days and lower blood virus load than those negative clone pigs. 
Our work provide a comprehensive strategy to fight against PRRSV from cultured cell to animal. And for the first time we en-able 
PRRSV genuine host-pig to express shRNA which specifically inhibits PRRSV replica-tion meanwhile without any toxicity in vivo. 

P-2-009 TWIST2 could modulate the growth and Imatinib response of CD34+ cells from chronic myeloid leukemia 
patients
1Xiuyan Zhang, 1Wenjuan Ma, 2Jiangxia Cui, 2Depei Wu, 1Yun Zhao ( 1Cyrus Tang Hematology Center, Soochow University, 
2Department of Hematology, Jiangsu Institute of Hematology, the First Affiliated Hospital, Soochow University ) 

zhaoy@suda.edu.cn 

TWIST2 belongs to basic helix-loop-helix (bHLH) transcription factor family, which plays a key role in embryogenesis, organ 
development, cell proliferation and differentiation pro-cesses. In addition, TWIST2 has critical implications in normal EMT 
(epithelia-mesenchymal transition) process, cancer initiation and metastasis. However, Twist2 was specifically ex-pressed in 
murine myeloid progenitors and identified as a negative regulator of normal myelopoiesis, as Twist2 deficient mice manifested 
myeloproliferative disease (MPD), which made it appealing to explore the expression and function of its human homology in hu-
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man myeloid leukemia progenitor cells. Chronic myeloid leukemia is believed to stem from the hematopoietic stem cells acquiring 
BCR-ABL fusion gene to encode a deregulated tyr-osine kinase. Imatinib was the specific inhibitor of BCR-ABL oncoprotein, which 
achieved great clinical success though not a cure yet. Initially we found that TWIST2 from CD34+ cells of 14 CML patients in 
comparison with those from 6 healthy donors was nearly 5 fold decreased (p<0.05). A lentiviral vector to overexpress TWIST2 was 
then constructed, which could efficiently deliver TWIST2 into CML cells. TWIST2 could dramatically inhibit the growth of K562 
and MEG-01 cells and abolish the tumourgenesis capacities of MEG-01 cells in nude mice as well (7/8 for control cells vs. 0/8 for 
TWIST2 expressed cells). Importantly, the CFC (colony-forming cell) abilities of CD34+ cells from 11 CML patients was decreased 
2 fold averagely (P<0.05, 5 in chronic phase, 2 with Imatinib resistance and 4 in blast crisis). Lastly, TWIST2 could sensitize the 
re-sponse of CD34+ cells to Imatinib. To obtain insights of how TWIST2 functioned. We performed gene expression analysis and 
found that CCND1 was down-regulated upon TWIST2 overexpression, which was in line with that more CML cells were arrested by 
TWIST2 in G0/G1 phase compared with control cells. In addition, ID2 (a known tumor suppresser in myeloid leukemia) was directly 
up-regulated by TWIST2 in CD34+ CML cells. We also found the activated STAT5 in CD34+ CML cells was attenuated by TWIST2. 
At last, a series of TWIST2 mutants (N-ternimus or C-ternimus deleted, basic region deficient and HLH deficient) were generated 
to define critic-al domains for the inhibitory effect of TWIST2 and the results showed that the basic region and HLH domain was 
required for TWIST2 to modulate the growth of CML cells and their Imanib response but not the N-terminus or C-terminus. Taken 
together, TWIST2 was down-regulated in CD34+ CML cells; its overexpression could inhibit the proliferation of CML cells and 
sensitize their response to Imatinib possibly due to the altered cell cycle status and cellular signaling; the basic region and HLH 
domain were critical for TWIST2 to have its inhibitory effect on CML cells. 

P-2-010 Effect of insulin stimulation in vivo on mitochondrial phosphoproteome in human skeletal muscle
1赵晓璐, 2Steffen Bak, 2Andreas James Thestrup Pedersen, 3Ole Nørregaard Jensen, 2 Kurt Højlund ( 1Department of Biochemistry 
and Molecular Biology, University of Southern Denmark, DK-5230 Odense M, Denmark.;武汉大学生命科学学院, 2Diabetes 
Research Centre, Department of Endocrinology, Odense University Hospital, Kloevervaenget 6, DK-5000 Odense C, Denmark, 
3Department of Biochemistry and Molecular Biology, University of Southern Denmark, DK-5230 Odense M, Denmark. ) 

jenseno@bmb.sdu.dk, k.hojlund@dadlnet.dk 

Recent studies have provided evidence for a link between mitochondrial dysfunction and insulin resistance in skeletal muscle 
in obesity and type 2 diabetes. Changes in the phos-phorylation of mitochondrial proteins were hypothesized to contribute to 
the regulation of mitochondrial function and insulin sensitivity in response to different stimuli. Numerous phosphoproteins and 
phosphorylation sites in mitochondria have been reported, however, whether these phosphorylations are altered during insulin 
signaling remains largely un-known. Therefore, it is of great interest to find out how insulin regulates mitochondrial functions through 
phosphorylation of mitochondrial proteins. Skeletal muscle is rich in mi-tochondria and the major site of insulin resistance in patients 
with type 2 diabetes. A study of the mitochondrial phosphoproteome in human skeletal muscle upon insulin stimulation would 
provide further insights into the potential effects of insulin on mitochondrial func-tions through phosphorylation and association of 
mitochondrial proteins with insulin sig-naling. In this study, the mitochondrial phosphoproteome in human skeletal muscle before 
and after insulin in vivo stimulation was compared using mass spectrometry-based phos-phoproteomic strategies. A large percentage 
of identifications was identified exclusively in the insulin-stimulated state. These insulin-induced phosphorylations highlights the 
import-ance of insulin in affecting various mitochondrial processes through protein phosphoryla-tion. 

P-2-011 RNAi knockdown of the vigilin gene increases the chemosensitivity of cervical cancer cells to cisplatin 
in vitro 
1杨文理 , 2魏玲 , 2李冉 , 2沈文燕 , 2黄文庆 , 2段树旺 , 2覃扬  ( 11 四川大学，2 泸州医学院, 2四川大学) 

qin_1@sina.com 

AIM To examine the in vitro effect of a combined treatment of cis-diamminedichloroplatinum(II) (cisplatin) with downregulation of 
vigilin expression in cer-vical cancer cell. MATERIALS AND METHODS Lentivirus-mediated RNA interference (RNAi) was used 
to silence the vigilin gene. Lentiviral including pLKO-vig small hairpin RNA (shRNA) was infected into cervical cancer cell (HeLa), 
and subsequently the infected cells were selected with puromycin. Next, the effects of vi-gilin downregulation on the proliferation, 
apoptosis and migration of stable HeLa cell in absence of cisplatin were investigated by reverse transcription polymerase chain 



�0�

P
osters│

2012

年
全
国
生
物
化
学
与
分
子
生
物
学
学
术
大
会

reaction (RT-PCR), Western blot analysis, MTT assay, colony formation Assay, scratch assay, cell-cycle analysis, and DAPI assay. 
Finally, the effects of downregulation of vigilin expression on the sensitivity of HeLa to cisplatin cell were also determined. RESULT 
Vigilin silencing reduced cervical cancer cell proliferation and migration, and increased cell apoptosis in vitro. The chemosensitivity 
of HeLa cell to cisplatin increased significantly fol-lowing the downregulation of vigilin expression, which might be associated with 
the de-cease of heterochromatin formation and missegregation which accompanied with G2/M arrest. CONCLUSION These data 
suggest that vigilin indeed plays an important role in cervical cancer prolifera-tion and migration, downregulation of vigilin reduced 
chemotherapy tolerance of cervical cancer cell to cisplatin treatment. Thus, vigilin silencing and cisplatin appear to be an ef-fective 
combination therapeutic strategy for cervical cancer. 

P-2-012 Monitoring Salmonella infection-induced activation of Rac1
1周毛天 , 1郭荆泽 , 2黄新云 , 1郭林  ( 1武汉大学生命科学学院, 2康奈尔医学院 )

xyhuang@med.cornell.edu, guol@whu.edu.cn 

To infect host cells, Salmonella utilizes an intricate system to manipulate host cell Rho GT-Pases system and promote bacterial uptake 
and survive. Multiple effectors proteins are in-jected into the host cell by Salmonella to activate the Rho GTPases such as Rac1 and 
Cdc42, leading to actin polymerization. In this study, we used a customized GTP-Rac1 anti-body which can selectively detect the 
active form of Rac1 protein (GTP-Rac1) to monitor Rac1 activation throughout Salmonella infection process. We find that GTP-Rac1 
distribu-tion pattern can be separated into four distinctive stages. We discovered a very unique “cup” shaped GTP-Rac1 distribution 
pattern at the bacterial entry point. 

P-2-013 中药复方通络救脑治疗老年痴呆的分子机制研究

陈金燕 , 华茜  ( 北京中医药大学 )

hqianz@yahoo.com.cn 

疾病及重要生命现象的分子机制与干预研究背景：中药复方通络救脑具有健脑益智、养心安神的功效，在痴呆的预防和治

疗中得到了应用，本实验室在前期动物实验中发现，通络救脑对于老年痴呆具有一定的疗效。甲醛应激对中枢神经系统造

成的慢性损伤是老年认知功能障碍的重要危险因素之一。本课题研究甲醛应激条件下，通络救脑对神经损伤的保护作用，

从而揭示通络救脑治疗老年痴呆的分子机制。研究方法：本文利用小鼠神经母细胞瘤细胞（N2a 细胞系）的甲醛应激模

型，检测通络救脑及其主要成分京尼平苷和三七总皂苷，对于细胞活力、细胞形态及细胞凋亡的影响。CCK-8检测法、细

胞骨架染色法和流式细胞术分别用于检测细胞活力、细胞形态及细胞凋亡。研究结果：24h甲醛（0.09mM）处理能够显著

降低细胞活力，改变细胞形态，促进细胞凋亡。通络救脑能够挽回甲醛应激对细胞造成的负面效应。京尼平苷（200μM）

能够起到同样的挽回作用，但是三七总皂苷不能挽回甲醛对细胞造成的损伤。研究结论：通络救脑能够挽回甲醛应激导致

的神经损伤，其主要成分京尼平苷在此功效中发挥主要作用。本研究提示京尼平苷纯品在老年痴呆治疗中具有潜在的药物

研发价值。

P-2-014 LH增加神经细胞Aβ的生成也增加胆固醇的生成

石芸  , 侯连国 , 姚敏 , 姜玲玲  ( 河北医科大学 )

guiyang195901@163.com 

疾病及重要生命现象的分子机制与干预目的：用LH处理神经母细胞瘤M17细胞，导致细胞中Aβ的生成改变后，观察细

胞中胆固醇的变化，探讨胆固醇在LH引起的Aβ生成中的作用。方法：用LH处理神经母细胞瘤M17细胞5天，收集细胞培

养液用于培养液中Aβ含量的测定；收集细胞用于Aβ含量、胆固醇含量、以及胆固醇合成、Aβ生成相关基因的mRNA

表达水平的测定。结果：1 LH可使M17细胞及培养液的Aβ增加Aβ放免法检测结果显示，不同剂量的LH处理细胞后，细

胞培养基中分泌型的Aβ（0mIU/ml，9.78±0.22；20mIU/ml，10.48±0.11，p<0.01；40mIU/ml，11.02±0.20，p< 0.001；

80mIU/ml，11.61±0.28，p<0.001）和细胞中的Aβ（0mIU/ml，74.02±0.55；20mIU/ml，81.08±3.32，p<0.01；40mIU/ml，

85.89±0.63，p<0.001；80mIU/ml，99.06±1.29，p<0.001）含量均明显增多，且呈剂量依赖性。表明LH能促进神经细胞中
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Aβ的生成。2 LH使细胞中胆固醇含量增加神经细胞中胆固醇的测定结果显示，LH使细胞中胆固醇含量增加，且呈剂量

依赖（0mIU/ml，0.29±0.02；20mIU/ml，0.32±0.02，p<0.05；40mIU/ml，0.35±0.07，p<0.05 ；80mIU/ml，0.39±0.06，

p<0.001）；细胞中胆固醇含量与细胞及培养液的总Aβ水平呈正相关。表明，胆固醇有可能在LH促进Aβ生成中发挥

作用。3 LH使细胞中胆固醇合成关键酶HMGR的mRNA表达增加Real-time PCR检测结果显示，LH处理后，细胞中HMGR 

mRNA的表达增高（0mIU/ml，0.04±0.00；40mIU/ml，0.12±0.01，p<0.05）。表明LH处理后，细胞胆固醇含量的增加有可

能与HMGR的表达增加有关。4 LH使HMGR的上游调控因子SREBP2的mRNA表达增加Real-time PCR检测结果显示，LH处理

后，SREBP2的mRNA表达增加（0mIU/ml，0.11±0.01；40mIU/ml，0.38±0.04，p<0.01）。表明LH处理后，细胞中HMGR

的表达增加可能与SREBP2的表达增加有关。5 LH影响M17细胞中Aβ生成相关基因的表达Real-time PCR检测的结果显示，

LH处理后，β-分泌酶裂解途径中BACE1的mRNA表达增高（0mIU/ml，0.03±0.00；40mIU/ml，0.04±0.00，p<0.05），而

AβPP（0mIU/ml，0.10±0.00；40mIU/ml，0.11±0.00，p>0.05）和α-分泌酶途径中的ADAM10的RNA水平没有明显变化

（0mIU/ml，0.03±0.00；40mIU/ml0.02±0.00，p>0.05）。表明LH处理后，Aβ的生成增多与BACE1的mRNA表达增加有

关。结论：LH可能通过SREBP2-HMGR-胆固醇途径，促进神经细胞中胆固醇的合成，从而使细胞中Aβ生成增加。

P-2-015 促进干细胞（SC）科学、技术与产业的协调发展

卓肇文  ( 中山大学生命科学学院生化系 )

1. SC科学、技术与产业(三者)都面临更好发展的问题

2. 可以将三者看作一个复合体系、复杂网络、迅速增长的开放复杂系统。

2.1对网络中具有普遍联系的数量众多的节点（指三者中的具体环节）进行细致分析，找出重要的生长点与薄弱环节。

2.2．研究系统的发展需要哪些外部条件的支持。

2.3．研究一个重要节点对另一些重要节点能有哪些贡献、对另一些重要节点有哪些需求。……对它进行综合研究可以促进

三者之间的良性互动，使三者都能更好地发展，显现1+1+1 ＞＞3的效果。

3. 跨学科跨领域的研究容易出创新成果三者又好又快地发展离不开高素质的人才与优良的硬件和软件。创新型技术人才的

培养与选拔至关重要。硬件：先进的仪器、材料和设备的研建有赖于相关学科领域的合作。软件：有赖于生命科学、生物

技术、信息科学、系统科学和计算机科学的合作。通过多学科多领域合作有助于解决一些核心的、前沿的重要问题。

P-2-016 Targeted disruption of Smad3 inhibits weightlessness-induced muscle atrophy and its molecular 
mechanisms

张鹏 , 刘红菊 , 李莉 , 陈晓萍  ( 中国航天员科研训练中心 )

xpchen2009@hotmail.com 

During spaceflight, weightlessness will induce skeletal muscle atrophy, which seriously im-pairs astronauts’ performance on orbit and health 
recovery after return. However, the mechanism underlying weightlessness-induced muscle atrophy is still unclear. In the present study, we 
explored the role of Smad3, an important signaling mediator, in regulat-ing weightless muscle atrophy induced by mouse hindlimb suspending 
for 14 days and its molecular mechanism. Our results revealed that the weight loss and the decrease in my-ofiber cross-sectional area of slow-
twitch soleus muscle were significantly inhibited in Smad3 knockout mice compared to their wild type littermates. Meanwhile, we found 
that Smad3 knockout could significantly down-regulate the expression of atrophy-specific genes Atrogin-1 and MuRF-1, and up-regulate the 
expression level of slow type myosin heavy chain (MHC–I) while down-regulate the expression of fast type myosin heavy chain (MHC-II) 
by real time PCR and western blot analysis. Furthermore, Smad3 knockout signi-ficantly rescued the impaired plasticity of satellite cells with 
enhanced myogenic differenti-ation in vitro and muscle regeneration in vivo by inducing the expression of MyoD and myogenin. Finally, 
using in vivo electroporation with the different domain deletion mutants of Smad3, we showed that a key role of the C-terminal domain of 
Smad3 in regulating the selective atrophy of slow-twitch soleus muscle and the transition of MHC-I into MHC-II during hindlimb suspending, 
which is the characteristic changes of space muscle atrophy. Therefore, the study demonstrated the important role of Smad3 in regulating 
weightless-ness-induced muscle atrophy and its molecular mechanism. Our data indicate that Smad3 may be used as a potential marker by 
which can evaluate the degree of weightless-ness-induced muscle atrophy and its intervention effects of drugs or other protective measures 
during spaceflight. 



�0�

P
osters│

2012

年
全
国
生
物
化
学
与
分
子
生
物
学
学
术
大
会

P-2-017 Deficiency of integrin Mac-1 suppressed the initiation and progression of intestine polyps in APCmin 
mice

Yi-Long Liu, Qian-Qian Zhang, Yan Lei, Meng-Ying Liao, Li-Jing Wang ( Vascular Biology Research Institute, Guangdong Key 
Laboratory of Pharmaceutical Bioactive Substances, Guangdong Pharmaceutical University, Guangzhou 510006, China ) 

wanglijing62@163.com 

Accumulating evidence demonstrated that tumor microenvironment plays an important role during tumorigenesis. It has been 
reported that the leukocytes in the tumor microen-vironment can promote tumorigenesis and development. Mac-1, a member of 
β2 integrins family, is expressed in the most of myeloid derived leukocytes and plays an important role in the firm adhesion of 
leukocytes to vascular endothelial. However, whether Mac-1 could affect the tumor growth and metastasis is still unclear. In this 
report, we examined the in-testinal tumorigenesis in an Mac-1 deficient APCmin mice, and found that inhibition of the expression 
of Mac-1 can significantly suppress the tumor initiation and progression in AP-Cmin mice. Moreover, immunohistochemical and 
western blotting analysis demonstrated that Mac-1 deficiency can significantly decreased the expression of TNF-α in the intestine 
polyps of APCmin mice. Meanwhile, flow cytometric analysis was found that the deficiency of Mac-1 can inhibited the leukocyte 
infiltrate into the intestine polyps in APCmin mice. This work provides evidence for the initial mechanism by which Mac-1 promotes 
the leuk-ocytes infiltrating into the intestine polyps and secrete the increased level of TNF-α to af-fect tumor progression in APCmin 
mice. 

P-2-018 TLR4/MyD88/NF-κB Autoregulatory feedback loop plays an important role in tumor growth and 
metastasis.

Qian-Qian Zhang, Yi Ding, Ping Gong, Li-Jing Wang ( Vascular Biology Research Institute, Guangdong Key Laboratory of 
Pharmaceutical Bioactive Substances, Guangdong Pharmaceutical University, Guangzhou 510006, China ) 

wanglijing62@163.com 

Accumulating evidence has implicated MyD88-dependent TLR signaling pathway can ac-tivated NF-κB and plays an important role 
in the innate immune system, but the biological role of TLR/MyD88/NF-κB signaling pathway in tumor development is currently 
undeter-mined. In this study, we define an oncogene role for TLR4/MyD88/NF-κB signaling path-way in melanoma and pancreatic 
islet β-cell carcinoma, two uncommon type of malignant tumors. Andrographolide (Andro) is a diterpenoid lactone that is the major 
bioactive com-ponent isolated from Andrographis paniculata, and effectively used for the treatment of inflammation and viral 
infections in clinic. Numerously reports indicate that Andro can af-fect the NF-κB signaling, then we found that Andro significantly 
inhibited tumor growth and strongly repressed tumor metastasis through targeting the TLR4/MyD88/NF-κB sig-naling pathway in 
melanoma and pancreatic islet β-cell carcinoma. Furthermore, we demonstrated that NF-κB can promote the expression of MyD88. 
These results suggesting the autoregulatory feedback loop between MyD88 and NF-κB is important for promoting an abnormal 
activation of NF-κB and may play an important role in the regulation of tu-mor growth and metastasis. This work provides initial 
evidence that TLR4/MyD88/NF-κB signaling pathway might play as a potential therapeutic target in melanoma and pancreat-ic islet 
β-cell carcinoma. 

P-2-019 干细胞（SC）疗法与未来的SC产业

卓肇文 ( 中山大学生命科学学院生化系 )

1. SC疗法有广阔前景

1.1 胚胎SC能自我复制、有分化潜能、可塑性强。人体的细胞、组织和器官都源于SC。SC的基因表达与修饰、分化、表

型、功能与调节的改变和疾病发生与发展有密切关系。1.2.诱导多能SC可转变为特定细胞、可用于评估新药安全与效用。

病人的诱导多能SC还可用于研究相应疾病与新疗法。1.3 SC疗法可能解决药物疗法遇到的难题。

2.加强SC研究，提高SC技术

2.1.应用组学（基因-、蛋白质-、RNA-、代谢-与信号组学等）、生物信息学、系统生物学和相关科技的成果。研究SC特
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性的分子机理；研究胚胎SC与诱导多能SC分化的各阶段，并且研究相应的癌症SC。进行比较，找出相应的特征、机理与调

控途径。2.2.开发精确地分离、纯化和培养SC的方法与技术，有助于准确鉴别与清除癌症SC，维护机体健康。2.3. SC技术的

改进与创新，有助于用适当的SC产生各种分化的细胞，安全地用于治疗疾病……。

3.积极稳妥地开展SC工程有助于促进SC科技的发展、更好地制备SC与提高SC疗法的质量。

4. 及时恰当地组织多学科多方面合作，促进SC产业健康发展既有助于更安全地培养与生产SC及各类细胞与组织。也有助于

SC产业较快地登上新高度与扩大成果。

P-2-020 The expression of autotaxin (ENPP2) in the human renal cell carcinoma

徐爱华 , 陈汉春  ( 中南大学 )

chenhanchun@csu.edu.cn 

Abstract Background: Autotaxin (ATX), an important tumor cell motility-stimulating factor is associ-ated with cell migration, 
invasion, and tumor angiogenesis. ATX is a member of the ecto-nucleotide pyrophosphatase and phosphodiesterase family, 
but unlike other enzymes in this group, ATX possesses lysophospholipase D activity. This enzymatic activity hydrolyzes 
lysophosphatidylcholine to generate the potent tumor growth factor and mitogen lyso-phosphatidic acid (LPA). And then, LPA acts 
on specific G protein-coupled receptors, thereby regulating cell growth, migration, and survival. Objective: This study aimed to 
investigate the differences in gene expression pattern of ATX between renal cell carcinoma (RCC) patients and normal individual 
and the correlation between ATX expression level and clinicopathological features of RCC. Methods: Renal tissues were collected 
from renal cell carcinoma patients, including adja-cent normal tissue and carcinoma tissue. Immunohistochemistry and Western blot 
analysis were used to detect ATX expression level of the samples. Results: Immunohistochemistry and Western blott analysis showed 
ATX was over-expressed in carcinoma tissues compared with the adjacent normal tissues (P < 0. 005). Im-munohistochemistry 
analysis revealed that ATX is localized in cytoplasm. Western blotting showed 66 kDa and ~100 kDa ATX bands in all renal tissues 
and ATX expression level of the carcinoma tissues (69.5% ± 5.6%) was higher than that in the adjacent normal tis-sues(48.0%±5.5% 
, p<0.005). The results for ATX expression level analysis from Western blotting matched that by Immunohistochemistry analysis. 
Conclusion: The results showed the high level expression of ATX in carcinoma tissues, and thereby, provide the rst evidence that 
ATX plays a role in the renal cell carcinoma develop-ment and metastases. This merits further investigation in the context of early 
diagnosis and a potential for targeted therapy in RCC. 

P-2-021 Potent killing of HBV-related hepatocellular carcinoma by a chimeric protein of anti-HBsAg single-chain 
antibody and truncated Bid
1Bo Yan, 1Xiao-Fei Jia, 2Qing OuYang, 1Jing Zhao, 2An-Gang Yang ( 1Department of Biochemistry and Molecular Biology, Fourth 
Military Medical University, 2Department of Immunology, Fourth Military Medical University ) 

zhaojing@fmmu.edu.cn, agyang@fmmu.edu.cn 

Targeted therapy is needed for patients with hepatitis B virus (HBV)-mediated hepatocellu-lar carcinoma (HCC). The hepatitis B 
virus surface antigen (HBsAg) is overexpressed in HBV-related HCC. We previously developed a human single-chain antibody 
against HBsAg, named scFv15. In this study, we tested the strategic feasibility of scFv15-mediated delivery of apoptotic effectors 
for HBsAg-targeted HCC therapy. To potentiate scFv15/apoptotic ef-fectors chimera, we also asked whether an endosomolytic HA2 
motif of influenza hemag-glutinin would facilitate endosome escape and enhance antitumor effect. A novel class of HBsAg-targeted 
immunoproapoptotic molecule was generated by sequentially fusing scFv15, the furin-cleavable motif from diphtheria toxin (Fdt), the 
HA2 peptide and a trun-cated form of the proapoptotic protein Bid (tBid). The resulting scFv15-Fdt-HA2-tBid was prokaryotically 
expressed and functionally characterized for HBsAg-binding capacity, en-dosome escape activity, and antitumor effect as compared 
with scFv15-Fdt-tBid. In vitro study showed that both of HBsAg-targeted immunoproapoptotic molecules retained affin-ity and 
specificity for HBsAg, and specifically recognized and bound to HBsAg positive tu-mor cells but not those HBsAg negative cells. 
ScFv15-Fdt-HA2-tBid escaped from the en-dosomes more quickly and efficiently than scFv15-Fdt-tBid. Both of them killed HBsAg 
positive tumor cells by inducing apoptosis. Notably, the IC50 of scFv15-Fdt-HA2-tBid in HBsAg-positive PLC/PRF/5 cells was 10 
times lower than that of scFv15-Fdt-tBid. The im-munoproapoptotic molecule induced apoptosis was shown to involve mitochondrial 
apop-totic pathway, given loss of mitochondrial transmembrane potential and activation of cas-pases. In vivo HBsAg-positive 
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tumor targeting and antitumor activity was evaluated in or-thotopic hepatic tumor bearing nude mice. Intravenous injection of the 
immunoproapop-totic molecules led to rapid accumulation of the fusion proteins within tumors instead of normal tissues. In vivo 
bioluminescence imaging demonstrated 95% growth inhibition of orthotopic HCC by scFv15-Fdt-HA2-tBid compared with 75% 
suppression by scFv15-Fdt-tBid. Kaplan-Meier survival analysis revealed that the mice receiving scFv15-Fdt-HA2-tBid survived 
longer than the scFv15-Fdt-tBid treated mice, further evidencing the booster role of the HA2 motif for the immunoproapoptotic 
strategy. No obvious acute toxicity was ob-served in Balb/c mice challenged with a 10-fold molar excess of therapeutic dose of 
scFv15-Fdt-HA2-tBid, as shown by analysis of hematological and biochemical parameters. ELISA assay indicated that the injection 
of scFv15-Fdt-HA2-tBid failed to induce any no-ticeable IgG for HA2 peptide, which indicates HA2 peptide has not significant 
immunogen-icity under therapeutic doses. Conclusion: This study represents a novel application of the immunoproapoptotic strategy 
in the treatment of HBsAg-positive HCC and shows the sig-nificant potential of HA2 as a safe and functional enhancer for endosome-
encapsulated antibody-conjugates. 

P-2-022 Hypoxia-induced Upregulation of CX3CR1 via HIF-1 and NF-κB Contributes to Migration and Invasion in 
Prostate Cancer Cells
1Lijie Xiao, 2Ping Lin, 3Xiulan Zheng, 2Feng Lin, 2Haifeng Zou, 2Lishu Han, 2Qi Wu, 2Xiaoying Xu, 2Xiaoguang Yu ( 11 Department of 
Biochemistry and Molecular Biology, College of Basic Medical Science, Harbin Medical University, Harbin 150081 2 Heilongjiang 
Bayi Agricultural University Daqing 163319, 21 Department of Biochemistry and Molecular Biology, College of Basic Medical 
Science, Harbin Medical University, Harbin 150081, 33 Department of Diagnosis, Harbin Medical University Cancer Hospital, 
Harbin Medical University, Harbin 150081 ) 

yxg301@yahoo.com.cn 

Background: Chemokines, rst described as chemoattractant cytokines, are the major regu-latory proteins for leukocyte recruitment 
and trafcking. CX3CL1, also known as fractalkine, is the sole member of the CX3C class of chemokines. Studies have shown that 
CX3CL1 and its cognate receptor CX3CR1 are involved in organ-specific metastasis of various tumors including prostate cancer. 
Hypoxia, a common phenomenon in solid tumors, is associated with malignant progression of cancer. Hypoxia could activate several 
transcription factors, such as hypoxia-inducible factor 1 (HIF-1) and nuclear factor-κB (NF-κB), which sub-sequently regulate target 
genes expression in downstream to allow the cancer cells to ad-apt to low oxygen tension. Numerous studies showed that hypoxia 
promotes cancer cells migration and invasion by upregulating specific chemokine receptors expression. We pre-sumed that hypoxia 
could upregulate CX3CR1 expression and lead to an increased chemotactic response to CX3CL1 in prostate cancer cells. Results: 
In the present study, we firstly examined the expression levels of CX3CR1 in six prostate cancer cell lines and we found CX3CR1 
expression was a usual feature of prostate cancer cells. Then we observed that the expression of CX3CR1 was significantly increased 
by hypoxia in andro-gen-independent prostate cancer cells, including DU145, PC-3 and PC-3M. This upregula-tion of CX3CR1 
corresponded to a significant increase in cell migration and invasion under hypoxic conditions, which was attenuated by CX3CR1 
knocking down. Next, the possible roles of HIF-1 and NF-κB in hypoxia-induced CX3CR1 expression and hypoxia-mediated 
metastasis in prostate cancer cells were examined. Our studies showed that CX3CR1 pro-tein and surface expression were greatly 
reduced when HIF-1α and NF-κB were downregu-lated by siRNAs specific for HIF-1α and p65, respectively. In addition, YC-1 and 
PDTC, in-hibitors for HIF-1 and NF-κB activity, also decreased hypoxia-induced CX3CR1 expression. Hypoxia greatly increased 
DU145 cells migration and invasion responded to CX3CL1. While attenuation of HIF-1 or NF-κB transcriptional activity by siRNAs, 
the above phenomena in-cluding migration and invasion were also reduced. The chemotaxis was also sensitive to in-hibitor YC-1 or 
PDTC. Conclusions: In summary, the study presented here demonstrated that HIF-1 and NF-κB are essential for hypoxia-regulated 
CX3CR1 expression, which is as-sociated with increased migratory and invasive potential of prostate cancer cells. We also showed 
that CX3CR1 signaling, as well as HIF-1 and NF-κB are suitable targets for ther-apies aiming at metastatic prostate adenocarcinoma.

 
P-2-023 Integrative genomic analysis identifies tumor suppressor gene candidates in sporadic heochromocytoma

王亮 , 田晓怡 , 张然 , 郑直  ( 中国医学科学院基础医学研究所 )

zhizheng10@yahoo.com 

Pheochromocytomas (PCs) are rare neoplasms of the adrenal medulla, which are derived from chromaffin cells of the neural crest. 
Sporadic PCs are three times more frequent than the familial form of PC, which is a result of germline mutations affecting cancer 
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susceptibil-ity genes. Germline mutations affect the oncogene RET and the tumor suppressors VHL, SDHx family, and NF1. These 
familial PCs represent 25% of cases. Microarray studies of genome-wide mRNA expression have revealed that hereditary PCs cluster 
into two distinct groups based on their transcription profile: tumors with VHL mutations resemble those with mutations in any of 
the SDHx genes and display a different transcription profile com-pared to tumors caused by RET or NF1 mutations.VHL and SDH 
mutations are linked by their ability to cause a so-called pseudo-hypoxic response by stabilizing HIFs under nor-moxic conditions. 
The genes of the second gene expression cluster, RET and NF1, are linked by their association with oncogenic kinase signaling 
pathways. Oncogenic activation of RET triggers an activation of the RAS/RAF/MAPK pathway and has also been associated with 
activation of the PI3K/AKT signaling pathway. But the molecular mechanism of sporadic PCs develepment is known unclearly. 
A catalogue of molecular aberrations that cause sporadic PCs is critical for understanding tumorgenesis that will be different from 
hereditary cases. Tumor-suppressor genes (TSGs) have been classically defined as genes whose loss of function in tumor cells 
contributes to the formation and/or maintenance of the tumor phenotype. Copy number variation, transcriptional silencing and 
promoter re-gion hypermethylation has facilitated the identification of candidate tumor suppressor genes. In this study we performed 
integrative whole-genome analysis of DNA copy num-ber, promoter methylation and gene expression using 3/14 paired sproadic 
PCs. At last 7 genes were simultaneously confirmed to show frequent copy number deletion, expression down-regulation and 
promoter CpG islands hypermethylation in 58 primary sproadic PC tumor samples. Overexpression for two genes of this candidates 
resulted in an anchor-age-independent growth inhibition and glycolysis pathways repression. Our IPA analysis also shows that the 
two transcription factor HNF4α and HIF1α may be regulated in sporad-ic PCs, and that the downstream intracellular pathways are 
associated with the regulation of cell proliferation and glucose metabolism disorder of this disease. 

P-2-024 LOX-1及细胞外HSP60在小胶质细胞介导的神经炎症及神经损伤中作用的研究

张冬梅 , 谢建辉 , 顾建新  ( 复旦大学 )

jxgu@shmu.edu.cn 

疾病及重要生命现象的分子机制与干预机体的免疫应答是一把“双刃剑”，小胶质细胞过度活化介导的神经炎症参与众多

中枢神经系统（CNS）病理进程。除外源性病原相关分子模式（PAMP）外，损伤组织细胞自身释放的损伤相关分子模式

（DAMP）也具有免疫调节作用。然而迄今为止，人们对于DAMP在CNS炎症中作用的研究尚处于起步阶段。凝集素样氧化

低密度脂蛋白受体-1（LOX-1）属C-型凝集素样受体家族及清道夫受体家族，可介导血管内皮炎症，参与动脉粥样硬化等

病理进程，在CNS内功能不明。本研究采用冻融法构建神经元损伤细胞模型，收集损伤神经元条件培养基作为可溶性DAMP

分子混合物；以此条件培养基处理大鼠小胶质细胞，评估可溶性DAMP分子的炎症刺激作用；利用体外神经元-小胶质细

胞共培养体系，分析可溶性DAMP分子的神经毒性。我们发现：在初始损伤因素已去除情况下，损伤神经元释放的可溶性

DAMP可有效活化小胶质细胞，刺激小胶质细胞释放促炎细胞因子（IL-1β、IL-6、TNF-α）、一氧化氮（NO）、活性氧

簇（ROS），造成继发性神经损伤；小胶质细胞可表达LOX-1蛋白，其表达水平受LPS刺激而上调；以RNA干扰技术下调小

胶质细胞内LOX-1表达，可减弱由DAMP引发的小胶质细胞活化，减少由DAMP引发的小胶质细胞促炎细胞因子、NO及ROS

等炎性介质的释放，减轻继发性神经损伤。最新研究发现，热休克蛋白60（HSP60）为LOX-1的内源性配体。HSP60是一

类高度保守且广泛表达的分子伴侣蛋白，主要参与调控蛋白质的折叠、转运、定位及降解。除细胞内的分子伴侣功能外，

HSP60在某些应激情况下可被释放到细胞外，发挥免疫调节作用。细胞外HSP60在CNS内的功能尚不明了。本研究证实：

损伤神经细胞可向外界释放可溶性HSP60；细胞外HSP60在CNS内发挥DAMP样作用，刺激小胶质细胞活化，促进小胶质细

胞促炎细胞因子IL-1β的基因转录、NO的释放、ROS的生成，造成继发性神经损伤；采用RNA干扰技术下调小胶质细胞

内LOX-1表达后，可减弱上述细胞外HSP60所介导的神经炎症及神经损伤过程。综上所述， LOX-1为小胶质细胞表面重要

的模式识别受体；在神经损伤进程中，LOX-1通过识别损伤神经元释放的可溶性DAMP，促进小胶质细胞活化。损伤神经

细胞可释放可溶性HSP60；细胞外HSP60在CNS内发挥DMAP样作用。细胞外HSP60通过刺激小胶质细胞表面模式识别受体

LOX-1，推动“神经炎症-神经损伤”恶性循环。

P-2-025  Oridonin promotes Fbw7-mediated turnover of c-Myc: targeting oncogene addiction

黄慧琳 , 翁桁游 , 周惠 , 屈良鹄  ( 中山大学 )

lsszh@mail.sysu.edu.cn, lssqlh@mail.sysu.edu.cn 

The transcription factor c-Myc is important in cell-fate decisions and is frequently over-expressed in cancer cells. Many types of 
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cancer display addiction to the oncogenic c-Myc, making it an attractive therapeutic target. Natural compounds are among the current 
strategies aimed at targeting c-Myc, but their modes of action still need to be character-ized. To explore the mechanisms underlying 
the anti-cancer activity of a natural diterpen-oid, oridonin, we conducted microRNA expression profiling in oridonin-treated and 
un-treated K562 cells and scored transcription factors reported to regulate the differentially expressed microRNAs. The results, 
combined with the correlation between drug sensitivity and gene expression data in the NCI-48 cell lines, strongly suggested that the 
c-Myc tran-scription factor was a potential molecular target of oridonin. Further experimental data showed that oridonin significantly 
reduced c-Myc protein levels in vitro and in vivo, and that this reduction was mediated by the ubiquitin-proteasome system. By 
upregulating the expression of the E3 ubiquitin ligase Fbw7 and activating the GSK-3β kinase, oridonin ac-celerated the turnover 
of c-Myc. The activation of Fbw7 and proteasomal degradation of c-Myc by oridonin were also observed in other leukemia and 
lymphoma cells besides K562. Moreover, oridonin-induced degradation of c-Myc was attenuated in cell lines harboring mutations 
in the WD domain of Fbw7 or at threonine 58 of c-Myc. Furthermore, knock-down of Fbw7 or forced expression of stable c-Myc 
resulted in reduced sensitization to oridonin-induced apoptosis. Our observations help to clarify the anti-cancer mechanisms of 
oridonin and shed light on the application of this natural compound as an Fbw7-c-Myc-pathway-targeting agent in the treatment of 
c-Myc addictive cancers. 

P-2-026   Nematode infection improve metabolic homeostasis via M2-polarization of adipose tissue macrophage 
(ATM)
1Zhonghan Yang, 1Xia Yang, 1Wei Yin, 1Ti Zhou, 2高国全 , 3Aiping Zhao ( 1Zhongshan School of Medicine, Sun Yat-sen University, 2中

山大学中山医学院, 3Department of Medicine & MBRC, University of Maryland School of Medicine, Baltimore, MD, USA ) 

yangzhh@mail.sysu.edu.cn 

Background: Obesity is associated with chronic low grade inflammation characterized by an increased level of proinflammatory 
cytokines/mediators that are implicated in disrupted metabolic homeostasis. Enteric nematode infection induces a polarized Th2 
cytokine re-sponse and has been shown to counteract autoimmunity. Aim: to investigate the effects of enteric nematode infection 
against obesity and the associated metabolic syndrome and to explore the underlying molecular mechanism. Material and Methods: 
Obesity in mice was induced by genetic deficiency of Opa1 in pancreatic cell or high-fat diet (HFD) feeding. Nematode (N. 
brasiliensis) infection was performed in mice prior to or after the develop-ment of obesity. Changes in body weight and food intake 
were monitored. Oral glucose tolerance test was performed to determine the status of glucose metabolism. At euthanas-ia, major 
organs including liver, epididymal fat, intestine and spleen were collected for mass comparison, and histological and molecular 
analysis. Results: Prior or concurrent in-fection of N. brasiliensis decreased body weight gain of Opa1KO mice or C57BL/6 mice 
fed a HFD, which was associated with improved glucose metabolism. N. brasiliensis infection in already obese mice reduced body 
weight gain and adipose tissue mass, ameliorated hep-atic steatosis associated with a decreased expression of key lipogenic enzymes/
mediators, and improved glucose metabolism accompanied by changes in the profile of metabolic hormones. In addition, the infection 
resulted in a phenotypic change in adipose tissue macrophages (ATM) characterized by the up-regulation of alternative activation 
markers YM-1 and arginase I, whereby leading to M2-polarization in ATM. STAT6 signaling pathway was required for the infection-
induced attenuation of steatosis but was dispensable for the improvement of glucose metabolism, whereas weight loss was attributed 
to both STAT6-depedent and -independent mechanisms. Moreover, N. brasiliensis excretory-secretory products reproduced the effects 
of worm infection on glucose metabolism. Conclusions: Nematode infection improves metabolic homeostasis via M2-polarization 
of ATM. There-fore, nematode infection has both preventive and therapeutic effects against obesity and the associated metabolic 
syndrome. 

P-2-027 上皮间质细胞转化在糖尿病视网膜病变中的作用及其发生机制研究

周倜 , 车迪 , 杨霞 , 高国全  ( 中山大学中山医学院 )

gaogq@mail.sysu.edu.cn 

目的：糖尿病视网膜病纤维化增生是其致盲的基本病理表现。我们以往研究发现，经典Wnt信号通路在糖尿病视网膜病

和肾病中过度激活，阻断Wnt信号通路可以减弱组织纤维化，提示Wnt信号通路激活促进纤维化发生，但机制尚不清楚。

EMT发生与肾脏、肺脏以及肝脏纤维化紧密相关，而EMT是否介导糖尿病视网膜病的纤维化尚未报导；本课题拟证实糖尿
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病视网膜病中EMT的发生并阐明EMT导致视网膜纤维化发生的机制，进而为阐明上皮间质细胞转化在糖尿病视网膜病变中

的作用及其发生机制提供理论依据。材料和方法 体内实验建立糖尿病大鼠模型，通过免疫组化方法观察视网膜中上皮细

胞标记物E-cadherin的变化和分布，Western blotting检测视网膜中上皮细胞标记物E-cadherin、ZO-1，间质细胞分子标记

N-cadherin，转录因子snail的蛋白表达。体外实验采用高糖、终末糖基化产物AGE和Wnt3a培养基、beta-catenin siRNA处理

人视网膜色素上皮细胞(ARPE19)和大鼠视网膜Müller 细胞，利用RT-PCR、Western blotting和免疫细胞化学检测上皮细胞标

记物E-cadherin、ZO-1，间质细胞分子标记Vimentin、N-cadherin，转录因子snail的mRNA表达、蛋白表达；采用transewell 

assay 检测细胞迁移运动能力。结果 STZ诱导的糖尿病大鼠视网膜RPE层和神经节细胞层中E-cadherin表达显著下降。 Wnt3a

培养基激活Wnt信号通路引起视网膜色素上皮细胞、大鼠视网膜Müller 细胞beta-catenin 、N-cadherin，snail表达增加。

终末糖基化产物AGE、高糖处理视网膜色素上皮细胞、大鼠视网膜Müller 细胞引起E-cadherin表达减少，beta-catenin 、

N-cadherin，snail表达增加。在视网膜色素上皮细胞中干扰beta-catenin可以减弱高糖引起的细胞迁移能力。结论 我们的研

究第一次发现wnt3a培养基处理可以引起视网膜色素上皮细胞(ARPE19)、大鼠视网膜Müller 细胞中间质标记N-cadherin和

转录因子snail增加，提示wnt信号通路激活引起EMT。同时，高糖处理可以引起视网膜色素上皮细胞(ARPE19)、大鼠视网膜

Müller 细胞中间质标记N-cadherin和转录因子snail增加，提示高糖通过激活wnt信号通路引起EMT进而调控细胞迁移能力。

P-2-028 Generation of Leptin double-allelic knockout pigs via zinc-finger nucleases and nuclear transfer cloning

宋致远 , 李宁  ( 中国农业大学 )

songzhiyuan87@gmail.com, ninglcau@cau.edu.cn 

It has been demonstrated that the leptin gene knockout(KO) mice are obese, diabetic , along with higher levels of insulin and glucose 
.However , mouse models seem not suitable for the study of human diabetes. We hope to build a pig model for diabetes and obesity 
by the KO of leptin gene. Currently, Zinc-finger nucleases (ZFN) technology has been used a lot as a powerful tool to do genome 
editing in laboratory and domestic animals. Besides human ES and zebra fish, it shows highly specificity and efficiency in pigs 
as well. In this study, we combined ZFN technology with somatic cell nuclear transfer (SCNT) to generate knock out pigs with a 
confirmed mutation in leptin gene. Leptin is a protein hormone in mammal plasma. It is mainly expressed in adipose tissue and at 
lower levels in gastric epi-thelium and placenta .The range of leptin protein affects the hormone secretion of hypo-thalamus. So it is 
intimately related to the control of food intake, energy expenditure, gluc-ose metabolism and fat metabolism. 2 pairs of ZFNs were 
obtained and displayed high activity in gene deletion. After screening of single clones by PCR sequencing, we got the Leptin double-
allelic knockout fibroblast cell clones. Then SCNT is used to get the nuclear transfer pigs. By now, it is confirmed by sequencing that 
we’ve got the Leptin double-allelic knockout pigs. This pig model may contribute to the study of the diabetes and obesity, and may 
help scientists find new therapies to conquer them. 

P-2-029 MARVELD1 regulated the expression of FAC genes via affecting the pre-mRNA processing

胡建燃 , 李钰  ( 哈尔滨工业大学 )

liyugene@hit.edu. cn 

MARVELD1(MARVEL domain containing 1)down-regulated in multiple tumors was loc-ated in nucleus. In order to further explore 
biological function of MARVELD1, the gen-ome-wide gene expression profiles affected by MARVELD1 were investigated. The 
main pathways affected by over-expression of MARVELD1 were pre-mRNA processing and actin-related Focal adhesion pathway. 
To prove the results, cell spreading assay was car-ried out, and the overexpression of MARVELD1 inhibited the ability of cell 
spreading and adhesion. Meanwhile, the results of wound-healing assay suggested that MARVELD1 sup-pressed cell motility. And 
then, the effect of MARVELD1 on MF organization of cells MAR-VELD1 overexpressed (NIH3T3 and A549) and knockdowned 
(HeLa and H520) was invest-igated by immunofluorescence and scanning electron microscopy. The results showed that MARVELD1 
was involved in the formation of filopodia. Then, we investigated the expres-sion of focal adhesion complex (FAC)-associated 
proteins by western blot. The results in-dicated that the expression of integrin β1, p-FAK(Y397) and vinculin were negatively correl-
ated with the expression of MARVELD1, while the expression of paxillin was positively cor-related with that. In order to analyze 
the molecular mechanisms, we analyzed the expres-sion patterns of pre-mRNA and mRNA of several FAC genes by qRT-PCR. 
The results sug-gested that MARVELD1 suppressed the pre-mRNA processing of integrinβ1 and vinculin, but promoted that of 
paxillin. Additionally, by colocalization analysis, endogenous MAR-VELD1 was present in the general vicinity of SC35, the marker 
protein of speckle bodies (the main place of pre-mRNA processing), and CBP20, a mRNA 5’-cap binding protein. The results of 
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coimmunoprecipitation showed that MARVELD1 interacted with CBP20. Therefore, MARVELD1 may regulate the expression of 
some FAC genes at speckle bodies via the interaction with CBP20. 

P-2-030 Inhibition of JNK Signaling pathway by MYC Oncoprotein

黄玖红 , 薛雷  ( 同济大学 )

lei.xue@tongji.edu.cn 

c-Jun N-terminal kinase (JNK) is a member of the mitogen-activated protein kinase (MAPK) family that is activated by sequential 
protein phosphorylation through a MAP kinase cas-cade. The JNK signaling pathway is involved in regulation of many cellular 
events, includ-ing proliferation, differentiation, growth, transformation and cell death. In this work, we have performed a genetic 
screen for modifiers of the JNK- mediated cell death phenotype and identified dMyc as a negative regulator of the JNK signaling 
pathway. Our genetic epi-static analysis indicates dMyc modulates JNK signaling downstream of dTAK1 and Hep, but upstream 
of JNK. In addition, dMyc collaborates with dMax to activate the transcription of puc, which encodes a phosphatase that 
dephospharylates JNK and inhibits JNK activation. The human homolog c-myc1 could inhibit JNK signaling in both Drosophila and 
mammali-an cells, suggesting this function of Myc has been highly conserved in evolution.Myc can inhibit tumor metastasis through 
attenuating JNK activation, which gives a bright future of cancer therapy. 

P-2-031 Molecular mechanism of severe haemophilia caused by nonsense mutation in Factor IX gene

Gang WANG, Bowen JIANG, Chenliang JIA, Jing LIU, Baofeng CHAI ( Key Laboratory of Chemical Biology and Molecular 
Engineering, Ministry of Education, China; Institute of Biotechnology, Shanxi University, Taiyuan, 030006, China ) 

bfchai@sxu.edu.cn 

Haemophilia is a group of hereditary genetic disorders that impair the body's ability to controlblood clotting or coagulation, which is 
used to stop bleeding when a blood vessel is broken. It is divided into two styles: haemophilia A and haemophilia B. Haemophilia A 
is caused by a mutation of the Factor Ⅷ gene, leading to a deficiency of Factor Ⅷ. Similarly, haemophilia B is caused by a mutation 

of the Factor Ⅸ gene, leading to a deficiency of Factor Ⅸ. Noteworthily, the nonsense mutation frequency of F8 and F9 was more 

than 10% according to the database and premature termination codons (PTC) arise commonly in mRNAs as a result of nonsense 
mutation. The PTC-containing transcript is a problem for cells, as it could encode a C-terminal truncated protein, which may possess 
domin-ant-negative or deleterious gain-of-function activity. Two cellular responses have been defined that can potentially prevent the 
production of such deleterious C-terminal trun-cated proteins from PTC-containing mRNAs. One is nonsense-mediated decay (NMD), 
a pathway that degrades mRNAs containing nonsense codons. The other is non-sense-associated altered splicing (NAS), a response 
that increases the levels of alternative splicing transcripts skipping the offending PTC. Here, we constructed a mini gene of Factor 
Ⅸ (Mini-hF9), which contains three parts: the first part contains the whole exon1 and the 5' partial intron 1; the second part contains 

the 3' partial intron 5, the whole exon 6 and the 5' partial intron 6; and the last part contains the 3' partial intron 6, the whole exon 
7, intron 7, and exon 8 followed by termination codon. The mini-gene was cloned into pcDNA3.1(-) vector. 6×Myc and 6×HA tags 
were added in 5'- and 3'- end of mini gene, respectively, so as to analyze the expression of mini gene. Whereafter, we obtained some 
nonsense mutants: E1 (T95/A in Exon 1), E7a (G34/T in Exon 7), E7b (G85/T in Exon 7), E7c (G52T in Exon 7) and E8 (C42/T in 
Exon 8) by using PCR mutagenesis procedure to analyze the mechanism of PTC recognition. According to Real-time RT-PCR with 
cycloheximide treatment or depletion of the NMD protein hUPF1 and hSMG1 by using RNAi procedure, we demonstrated that NMD 
degraded PTC-containing transcripts in E7a and E7c mutants, but not in others, suggesting that PTC loca-tion is a key determinant for 
triggering NMD. The results were confirmed by using western blotting. Meanwhile, we discovered that alternative splicing occurs in 
E7a, E7b and E7c by RT-PCR, which may be produced by NAS. Then, we confirmed that NAS not alternative splicing owing to ESE 
mutation arises in the nonsense mutants. We identified that alternat-ively spliced transcripts in E7a and E7c acts upon by both NAS 
and NMD, indicating that these two mechanisms are not mutually exclusive. Furthermore, we discovered that SMG6 is an essential 
factor in NAS by Real-time RT-PCR with antisense-hSMG6 expression plas-mid transfection. 
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P-2-032   The benefits of being β-Crystallin heteromers against thermal denaturation

冷筱瑶 , 王沙 , 闫永彬  ( 清华大学生命科学学院 )

ybyan@tsinghua.edu.cn 

α-, β- and γ-crystallins are the major protein components of human lens. α-Crystallin serves as a molecular chaperone, while β- and 
γ-crystallins are the main structural proteins in the lens. The solubility and stability of crystallins are important in maintaining the 
trans-parency and refraction index of lens. When subject to the persistent environmental stresses during aging, crystallins may lose 
their solubility and stability. The aggregation of crystallins will interfere with the vision by scattering of the light, which is generally 
recog-nized as the main cause of aging cataract. β-crystallins mainly exist as heteromers formed by acidic βA-crystallins and basic 
βB-crystallins in vivo. In this research, we investigated the sequential events in βA3-crystallin homomer, βB1-crystallin homomer and 
βA3/βB1-crystallin heteromer during thermal denaturation by a combination of spectroscopic meth-ods. The aggregation experiments 
showed that βA3/βB1 heteromer was the most stable among the three proteins, while βA3-crystallin is the most aggregation-
prone. DSC experi-ments confirmed that the Tm of βA3-crystallin is much lower than those of the other two proteins. These results 
suggested that the formation of β-crystallin heteromers could not only stabilize the unstable acidic β-crystallins, but also improve the 
stability of the basic β-crystallins. These findings provide insight into the molecular basis of why β-crystallins exist heteromers in 
vivo, and may be important to the understanding of the onset of cataract caused by β-crystallin aggregation. 

P-2-033   The congenital cataract-linked A2V mutation affects the tetramer formation and decreases the stability 
of βB2-Crystallin
1Jia Xu, 2Sha Wang, 2Wei-jie Zhao, 2Yong-Bin Yan, 1Ke Yao ( 1Eye Center of the 2nd Affiliated Hospital, Medical College of Zhejiang 
University, 2State Key Laboratory of Biomembrane and Membrane Biotechnology, School of Life Sciences,Tsinghua University ) 

ybyan@tsinghua.edu.cn, xlren@zju.edu.cn 

βB2-crystallin is one of the major structural proteins in human lens. The high solubility and stability of βB2-crystallin play a critical 
role in maintaining the transparency and optical properties of the lens. In our previous study, we identified an Ala to Val mutation at 
posi-tion 2 (A2V) correlated to autosomal dominant congenital cataract (ADCC) in a Chinese family. To elucidate the underlying 
molecular mechanism, herein we studied the effects of the A2V mutation on βB2-crystallin structure, stability and aggregation by 
biophysical methods. CD and fluorescence spectroscopy indicated that the A2V mutation did not af-fect the secondary and tertiary 
structure of βB2-crystallin. SEC analysis showed the A2V mutant protein was less likely to form tetramer than the wild-type. Both 
the mutant and wild-type proteins can form heterodimer with βA3-crystallin. Unfolding and refolding ex-periments for A2V and 
the wild-type protein showed similar transition curves. Thermal ag-gregation experiment showed the mutant protein was less stable 
than the wild-type pro-tein when subjected to heat treatment. These results suggested that the decrease in ability to form high-order 
oligomers and protein stability against heat might be the cause in the hereditary cataract induced by the A2V mutation. 

P-2-034 The interaction of calcineurin and its endogenous regulator-RCAN1

Qianru Wang, Yue Sun, Yipeng Ma, Qun Wei, Jing Luo ( 北京师范大学  )

luojing@bnu.edu.cn 

As an unique Ca2+/calmodulin(CaM)-dependent serine/threonine protein phosphatase, calcineurin (CN) plays an important role in 
learning and memorizing, regulation of im-munity, and signaling transduction pathway. Besides, it also involves in the genesis of 
Alzheimer’s Disease (AD), and auto-immune diseases. The phosphatase activity of CN is regulated by Ca2+/CaM, Mn2+, Ni2+, 
CsA, RCANs protein family and so on. RCANs family is an endogenous regulator of CN, which involves in regulating the CN 
activity in the intra-cellular process. RCAN1 consists of seven exons, which can undergo alternative splicing to produce different 
mRNA isoforms and consequently, different proteins in human, includ-ing RCAN1-1L, RCAN1-1S and RCAN1-4. Some researchers 
suggest that the RCAN1 pro-tein in vivo may have completely different function and regulation mechanisms. RCAN1-1L protein is 
over-expressed in Alzheimer's disease patients, whereas RCAN1-4 is not and there is very minor expression of RCAN1-1S. While 
the activity of CN induced to 40% in AD patients’ brain. Over-expression of RCAN1-1L protein may play an important role for CN 
enzyme inhibition, which causes excessive phosphorylation of tau protein in AD patients’ brain. We have successfully isolated and 
purified RCAN1-1L and RCAN1-4, and focuses on studying the interaction between RCAN1 and CN. In vitro experiments we use 



���

P
osters│

2012

年
全
国
生
物
化
学
与
分
子
生
物
学
学
术
大
会

the system which used RII as a substrate, we found that RCAN1-1L and RCAN1-4 could strongly inhibit the activity of CN, the IC50 
values of them were 2.7μM and 2.6μM respectively. RCAN1 and CN kinetics of enzyme-catalyzed reactions experiments identified 
that RCAN1 is by the competitive way and combine with CN catalytic area. The immunosuppressive drug cyc-losporine A (CsA) 
is used as a specific CN inhibitor, CsA becomes active after binding cyc-lophilin (CyPA), a ubiquitous intracellular protein. Using 
mouse brain homogenate, we found that RCAN1-1L and RCAN1-4 could strongly inhibit the activity of CN, the IC50 val-ues of 
them were 141nM and 100nM respectively. But the IC50 value of CsA was 20μM and the maximum inhibition was 50%. From these 
results, we constructed that in brain tissue, the inhibition of RCANs was significantly higher than CsA. However, the activity of CN 
was further reduced by RCAN1-1L in the brain tissue homogenate which treated with CsA. Moreover, we used dual luciferase report 
system to detect the effect of RCAN1-1L in the CN/NFAT signal transduction. We came to the conclusion that RCAN1-1l could 
signific-antly inhibit NFAT transcription activity. Based on these observations, the investigation of RCAN1’s interaction with CN 
may have an important theoretical instruction for the drug discovery and therapeutic methods of related diseases. 

P-2-035 Comparative phosphoproteomics studies of macrophage response to bacterial virulence effectors

陈晨 , 吴迪 , 张磊砢  , 赵勇 , 郭林  ( 武汉大学生命科学学院 )

guol@whu.edu.cn 

Lipopolysaccharide (LPS) and heat-killed Staphylococcus aureus (HKSA) are commonly used stimuli in the studies of Gram-
negative and Gram-positive bacterial infection. In this study, we adapted stable isotope labeling with amino acid in cell culture (SILAC) 
and Fe3+-IMAC phosphopeptide enrichment method to study phosphoproteomic changes in bac-terial virulence factors induced 
macrophage RAW 264.7 cells. In total, we quantified 2657 phosphopeptides and 1990 phosphopeptides in LPS treated and heat-
killed Staphylococ-cus aureus (HKSA) treated macrophage samples respectively. Functional bioinformatics analysis was followed to 
show differences between LPS and HKSA stimulated macrophage signaling pathways. We identified differences in immune-related 
signaling networks, in-cluding Erk1/2 signaling pathway, Jak/Stat signaling pathway, Jnk signaling pathway, and revealed differences 
in cytoskeleton reorganization, GTPase regulators and in phos-phorylation motifs. 

P-2-036 The CYP2C9 polymorphism in relation to the metabolism of Losartan and Tolbutamide in the Uighur 
population

李树春 , 王槐 , 杨杰  ( 中央民族大学 )

jasonlsc@126.com 

Losartan and Tolbutamide are first line treatment for hypertension and Diabetes separ-ately. Response to Losartan and Tolbutamide 
are variable and unpredictable. CYP2C9 are major contributors to the metabolism of Losartan and Tolbutamide, and their genetic 
polymorphism influences plasma concentration of Losartan and Tolbutamide used for hy-pertensive and Diabetes’ treatment. Our 
objectives were to identify CYP2C9 genetic poly-morphisms in Uighur population in China, to compare the allele frequencies with 
those of Han groups, and to evaluate variant-induced functional variations in Losartan and Tolbut-amide metabolism. The mutations 
of CYP2C9 gene were detected by PCR-based DNA se-quencing in 100 unrelated Uighur subjects. Then, HRM assays were used 
to genotype CYP2C9 variant alleles in 600 unrelated Uygur subjects. On this basis, Weston-blotting and HPLC were used to detect 
the enzyme activity of variants. The results showed that the fre-quency of CYP2C9*18 is 20% in Chinese Uygur population, has a 
difference compare with the previously reported 5% in Han groups. The frequency of CYP2C9 147C>T is 70% in Chinese Uygur 
population, has a significantly difference compare with 10% in Han groups. Both CYP2C9*18 and CYP2C9 147C>T are extensive 
metabolizers by detecting their en-zyme activities. These findings indicate that the dose of Losartan and Tolbutamide should be 
increased used for antihypertensive and antidiabetes therapy in Uygur population. 

P-2-037 Aromatase inhibitor,letrozole improve the sensitivity of breast cancer cells to cisplatin through 
decreasing fen1 expression

Yang Wang, Bin Chen, Xiao-Mei Jiang ( Department of Biochemistry and Molecular Biology , Third Military Medical University, 
Chongqing, 400038, China ) 

binnchen118@yahoo.com
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Aromatase inhibitor,letrozole improve the sensitivity of breast cancer cells to cisplatin through decreasing fen1 expression Yang 
Wang,Xiao-Mei Jian, Yue Wang, Bin Chen#, Feng-tian He, Yuping Li, Gui-yu Lou, Yuan-yi Zhao Department of Biochemistry and 
Molecular Biology , Third Military Medical University, Chongqing, 400038, China #Correspondence to: Dr.Bin Chen, Department 
of Biochemistry and Molecular Biology , Third Military Medical University, Chongqing, 400038, China E-mail: binnchen118@
yahoo.com This work was supported by grants from National Natural Science Foundation of China (No. 30972933) , Natural Science 
Foundation of Chongqing, China (CSTC.2009AC5173) and Scientific Research Foundation for Returned Overseas Chinese Scholars, 
Third Military Medical University (2009) 

Recent researches indicated that Flap endonuclease 1(FEN1) over-expressed in breast can-cer cells and other cancer cells like 
prostatic cancer. In breast cancer, E2 liganded ER in-creased the ER-ERE interaction, finally resulting in FEN1 overexpression. 
Testosterone could be transformed into E2 by aromatase which could be inhibited by aromatase inhibit-or letrozole. Cisplatin which 
was widely used as anticancer agent could interfere with DNA replication in cancer cells. It has been demonstrated that down-
regulation of FEN1 can in-crease sensitivity to cisplatin in LN308 glioma cells, which indicates that altered FEN1 ex-pression 
might impact the therapeutic response. In our present studies, the effect and mechanism of aromatase inhibitor letrozole improve 
the sensitivity of breast cancer cells to cisplatin were observed. MCF-7aro which over-expresses aromatase was used as a research 
model. The effect of testosterone on FEN1 expression and promoter activity was observed by RT-PCR, Western blot and luciferase 
reporter assay. The rapid phosphorylation of testosterone-induced MAPK and ELK were measured by Western blot. The proliferation 
of MCF-7aro treated with letrozole and /or cisplatin was observed by flow cytometry. Our results showed that testosterone induced 
the up-regulation of FEN1 expression and pro-moter activity in MCF-7aro cells quickly, which could be inhibited by aromatase 
inhibitor letrozole and MAPK inhibitor U0126. Testosterone induced the rapid phosphorylation of MAPK and ELK, which also could 
be inhibited by letrozole and U0126. The proliferation of MCF-7aro could be enhanced by testosterone, and inhibited by letrozole 
or cisplatin re-spectively. Furthermore, the effect of inhibition was more significant when cells treated with letrozole and cisplatin 
cooperatively. Our results suggest that testosterone can induce the overexpression of FEN1 in MCF-7aro via MAPK signal pathway 
and letrozole improve the sensitivity of breast cancer cells to cisplatin through decreasing fen1 expression. 

Key words：breast cancer; Flap endonuclease 1 (FEN1); Testosterone; Regulation of gene expression 

P-2-038  The mechanism of baicalin inhibits the migration of vascular smooth muscle cells in vitro and in Vivo

Pin Lv, Mei Han (河北医科大学  )

hanmei@hebmu.edu.cn 

From the Department of Biochemistry and Molecular Biology, Key Laboratory for Medical Biotechnology of Hebei Province, Key 
Laboratory of Neural and Vascular Biology, Ministry of Education, Hebei Medical University, Shijiazhuang, 050017; China. The 
migration of vascular smooth muscle cells (VSMCs) across the internal elastic lamina from the tunica media is a key process in 
neointima formation after vascular injury. Plate-let-derived growth factor BB (PDGF-BB) is the most potent mitogenic factor and 
chemoat-tractant, playing an important role in VSMC migration. Baicalin, an herb-derived flavonoid compound, has a broad spectrum 
effect on cardio-protective, including inhibition of VSMC proliferation. Smooth muscle 22 alpha (SM22α) is a differentiation marker 
of VSMCs. Nair et al. showed that SM22α prevents tumor metastasis via inhibiting the expression of MMP- 9. Based on these 
findings, we investigated the effect of baicalin on VSMC migration in vitro and in vivo, and the role of SM22α in this progress. 
VSMC migration was examined using wound-healing assays and modied Boyden chamber assay. The lamellipodia formation in 
VSMCs was stained by rhodamine-phalloidin. The ex-pression of proteins was detected by Western Blot. Migration is a dynamic and 
cyclic pro-cess that generally begins with the extension of actin-rich protrusions called lamellipodia. We found that pretreatment with 
baicalin inhibits not only PDGF-BB-induced lamellipodia formation in VSMC, but also balloon injure-induced MMP-9 expression 
in carotid arteries. Further studies showed that knockdown of SM22α promoted PDGF-BB-induced Ras-ERK axis activation 
and lamellipodia formation, while overexpression of SM22α inhibited this progress. These findings suggest that PDGF-induced 
lamellipodia formation was sup-pressed by both baicalin and overexpression of SM22α. To investigate the mechanism that baicalin 
inhibits VSMC migration, we firstly tested the effect of baicalin on VSMC phenotypic remodeling. Using Western blot, we showed 
that pretreatment with baicalin for 24 hours inhibited PDGF-BB-induced upregulation of PCNA (a marker of cell growth) and 
downregulation of SM22α, Calponin and Caldesmon (markers of cell differentiation), suggesting that baicalin inhibit the phenotypic 
transforma-tion from contractile to synthetic state in VSMCs. Then, to gain insight into how SM22α might regulate lamellipodia 
formation upon acute PDGF-BB stimulation, we focused on SM22α phosphorylation. Based on three potential phosphorylation 
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sites in SM22α, im-munoprecipitation assay was performed to examine the phosphorylation of SM22α. The result showed that 
phosphorylated SM22α was accumulated in VSMCs without affecting its overall expression upon acute PDGF-BB stimulation, 
and this effect was supressed by baicalin, which may prevented SM22α degradation via ubiquitination. Next, overexpression of 
SM22α non-phosphorylation mutant, S181A, inhibited PDGF-BB-induced Ras-ERK axis activation, lamellipodia formation, and 
VSMC migration. In summary, baicalin inhibited PDGF-BB-induced migration via suppression SM22α phos-phorylation and 
maintaining differentiation state in vivo and in vitro, which provide the molecular medical evidences for the prevention and treatment 
of atherosclerosis and restenosis after angioplasty. Source of fundings: This study was supported by the National Natural Science 
Foundation of China (31071003). 

P-2-039 Optimization of 5-hydroxytryptamines as dual function inhibitors targeting phospholipase A2 and 
leukotriene A4 hydrolase

孟虎 , 翟羽京 , 刘莹 , 来鲁华  ( 北京大学 )

liuying@pku.edu.cn 

Dual function inhibitors targeting phospholipase A2 (PLA2) and leukotriene A4 hydrolase (LTA4H) may balance the arachidonic 
acid (AA) metabolic network and be used as new anti-inflammatory drugs.1 In previous work, we studied the effects of multi-target 
inhibit-ors towards the AA metabolic network and dis-covered.2-amino-3-[5-(benzyloxy)-1H-indol-3-yl] propanoic acid (JMC08-
4)as a dual target inhibitor towards PLA2 and LTA4H.2 Based on the structure of this compound, a series of 5-hydroxytryptamine 
(serotonin, 5-HT) analogs were designed as dual target inhibitors. In this report, a series of 5-hydroxytryptamine compounds were 
designed and synthesized. Most of these title compounds showed more potent inhibitory activity than compound JMC08-4 in the in 
vitro enzyme assay. The best one inhibited hnps-PLA2 and LTA4H-h with IC50 values of 9.2±0.5 µM and 2.4±1.4 µM, respectively. 

P-2-040 Creatine kinase B promotes ovarian cancer cell growth by increasing glycolysis
1Xu-Hui Li, 2Yong-Bin Yan, 3Hai-Meng Zhou ( 11 Protein Science Laboratory of the Ministry of Education, School of Life Sciences, 
Tsinghua University, Beijing 100084, China., 22 State Key Laboratory of Biomembrane and Membrane Biotechnology, School of 
Life Sciences, Tsinghua University, Beijing 100084, China., 31 Protein Science Laboratory of the Ministry of Education, School of 
Life Sciences, Tsinghua University, Beijing 100084, China. 3 Yangtze Delta Region Institute of Tsinghua University, Jiaxing 314006, 
China. ) 

zhm-dbs@mail.tsinghua.edu.cn 

Creatine kinase plays a key role in energy metabolism. Creatine kinase B (CKB), which is a cytosolic isoform of creatine kinase 
predominantly expressed in the brain, showed up-regulated expression in a variety of cancers, including ovarian cancer. Here, by 
exploring the genomic databases, we confirmed that some ovarian cancer cases had amplified CKB copy number or up-regulated 
expression level. We investigated CKB functions in an ovari-an cancer cell line Skov3, which was shown to have abundantly 
expressed CKB in previous studies. We demonstrate that knocking down of CKB inhibited Skov3 proliferation and in-creased 
its apoptosis. CKB depletion also sensitized Skov3 to chemotherapeutic reagents. Since CKB has important functions in energy 
metabolism, we hypothesized that overex-pression of CKB gives cancer cell advantages in metabolism. Knocking down of CKB 
re-duced glucose consumption and lactate production, but had no effect in ROS production, indicating that high CKB levels could 
increase Skov3 glycolysis, but does not affect oxidat-ive phosphorylation. These results suggest that knocking down of CKB could 
repress can-cer cell growth through inhibiting glycosis, and CKB depletion in combination with chemo-therapeutic reagents might 
have synergistic effect in ovarian cancer therapy. 

P-2-041  RNAi targeting CXCR4 inhibits growth and migration of breast cancer cells in vitro and vivo
1Jia MA, 1Changjie CHEN, 1Sulian CHEN, 2Feng ZHANG, 1Jun XIA, 1Qingling YANG ( 1 Department of biochemistry and molecular biology, 
bengbu medical college,Anhui,China, 2 Research center of clinical laboratory science, Bengbu medical college, Anhui,China ) 

CXCR4 is a chemokine receptor to binding its ligand SDF-1 (stromal cell-derived factor-1), which triggers the migration and Invasion 
of many human malignant tumors. Here, We used an inducible small interfering RNA expression system to reduce expression of 
CXCR4 in murine 4T1 cells, a highly metastatic mammary cancer cell line that is a model for stage IV human breast cancer. The 
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CXCR4 expression inhibition rate by small interfering RNA was detected by SYBGreen RT-PCR at mRNA level and detected by 
Western blot at protein leve, respectively. MTT and Transwell assay showed that the knockdown of CXCR4 gene expression in 4T1 
cells resulted in significant inhibition of breast cancer cell growth and in-vasion in vitro. We futher constructed a BALB/C mouse 
model of Breast cancer metastasis to the lung by implanted the control cells and the stable transfected interfering RNA cells into the 
second mammary gland. compared with the control , RNAi of CXCR4 obviously decreased the primary tumor volume and weigh, 
reduced the metastatic lung nodules, de-pressed the expression of Proliferating Cell Nuclear Antigen, and increased apoptosis rate 
of primary tumor by TUNEL assay. *corresponding author:Qing Ling Yang. The work was supported by a grant from the Na-tional 
Natural Sciences Foundation of China (No. 81071848), a Key Program of Anhui Edu-cational Committee (No. KJ2010A240), the 
Natural Science Foundation of Anhui (No 1208085MH166) , as well as a key technical project of Bengbu City(No Bengbu Techno-
logy[2010]51).

P-2-042 The activity and mechanism of inhibiting breast cancer metastasis in vivo by recombination polypeptide 
(GST-NT21MP) derived from the N-terminus of viral macrophage inflammatory protein II 
1Feng ZHANG, 2Changjie CHEN, 2Jia MA, 2Jun XIA, 2Sulian CHEN, 2Qingling YANG ( 1Clinical Testing and Diagnose Experimental 
Center of Bengbu Medical College, Anhui 233030, China, 2Department of Biochemistry & Molecular Biology of Bangbu Medical 
College, Anhui 233000, China ) 

yqlmimi@163.com 

The viral macrophage inflammatory protein-II (vMIP-II) encoded by Kaposi's sar-coma-associated herpesvirus is unique among all 
known chemokines in that vMIP-II shows a broad-spectrum interaction with both CC and CXC chemokine receptors including CCR5 
and CXCR4. In contrast to full-length vMIP-II which recognizes both CXCR4 and CCR5, a peptide corresponding to amino acid 
residues 1–21 of the N-terminal of vMIP-II has been shown to strongly and selectively bind CXCR4. In a previous study, we created 
a synthetic peptides derived from the 21-residue N-terminal of vMIP-II against CXCR4 (NT21MP), and investigated that NT21MP 
is a potent antagonist of SDF-1α and CXCR4, in that it inhibited SDF-1α-induced migration, repressed cellular proliferation, 
promoted apoptosis by down-regulating CXCR4 expression, and suppressed breast cancer progression and metastasis in vitro and 
in vivo. As the costs of chemical synthetic peptides is high, we created recom-bination polypeptide (GST-NT21MP), synthetized the 
gene sequence of the 21-residue N-terminal of vMIP-II against CXCR4, and constructed prokaryon expression carrier by linking 
to pGEX-KG. The recombination plasmid expressed in the E. coli BL21(DE3). Western Blot analysis showed that recombination 
polypeptide (GST-NT21MP) mainly expressed in Su-pernatant of bacteria lysis solution, high purity GST-NT21MP protein were 
gotten from the soluble fraction with affinity chromatography, ultrafiltration and fast protein liquid chro-matography (FPLC). The 
activities of GST-NT21MP in vitro were determined by Transwel chemotaxis assay. The results showed that the chemotaxis activities 
of human breast can-cer cells SKBR-3 were inhibited by GST-NT21MP in vitro. However, the activity and mech-anism of inhibiting 
breast cancer metastasis in vivo by GST-NT21MP remained unclear. The present study investigated the activity and mechanism 
of the GST-NT21MP against CXCR4 in inhibiting metastasis in vivo and the effect on the expression of tumor tissue CX-CR4 as 
the role in the SDF-1α/CXCR4 signaling pathways . Mouse models of breast cancer were established in this study. The mice were 
treated with different doses of GST-NT21MP (50, 500, 5000μg/kg), AMD3100 50μg/kg for the positive control group, PBS ang 
GST for the negative control group. Four weeks after the final treatment, the mice were killed by detruncation and tumors and lungs 
were harvested. The tissues were prepared for the fol-lowing assays: (a) Inhibition of primary tumor growth by GST-NT21MP; (b) 
Detection of lung metastasis by metastatic nodules on the lung surface and metastatic lung tissue le-sion by H&E histostaining; 
(c) Immunohistochemistry and TUNEL were used to detect the expression of PCNA and apoptosis of the primary breast cancer; 
(d) The influence of GST-NT21MP on immunity system; (e) Determination of CXCR4 mRNA and protein levels by Real Time-
PCR and Western blot analysis respectively; (f) exhibition the role of GST-NT21MP in the SDF-1α/CXCR4 signaling pathways. 
The metastatic in vivo assay showed that GST-NT21MP significantly inhibited pulmonary metastasis, and the number of meta-
static tumor nodes on the surface of the lung was greatly decreased. Compared with the PBS -treated and GST-treated control group, 
PCNA expression was dose-dependently de-creased by GST-NT21MP, the apoptotic index of tumor tissue was dose-dependently 
in-creased by GST-NT21MP, and CXCR4 mRNA and protein expression were dose-dependently downregulated. Compared with 
control group, the average contents of cy-tokine IFN-γ were dose-dependently increased and IL-4 was dose-dependently decreased 
by GST-NT21MP. Immunohistochemistry and Western blot analysis indicated that com-pared with the control group, there was an 
decrease in GST-NT21MP in phosphoproteom-ics ( p-Bad、p-Akt、p-ERK、p-FAK）as well as a increase in Bax 1expression and 
andescrease in Bcl-2 expression, but little changes of total proteins, as well as decreasing the ratio of expression of Bcl-2 relative 
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to Bax. So GST-NT21MP inhibits breast cancer pro-liferation, promotes apoptosis in vivo by downregulating CXCR4 expression, 
and sup-presses the progression of primary and metastatic tumors. GST-NT21MP efficiently inhib-its the SDF-1α/CXCR4 signaling 
pathways by reducing the levels of phosphorylated Bad、Akt、ERK1/2、FAK as well as decreasing the ratio of expression of 
Bcl-2 relative to Bax..Inconclusion, GST-NT21MP may serve as a potential target drug for the treatment of breast cancer metastasis. 
The work was supported by a grant from the National Natural Sciences Foundation of China (No. 81071848), a Key Program of 
Anhui Educational Committee (No. KJ2010A240), the Natural Science Foundation of Anhui (No 1208085MH166) , as well as a key 
technical project of Bengbu City(No Bengbu Technology[2010]51), and has been authorized bythe national invention patent (Patent 
No. : 2008100168647). 

P-2-043  Combination Inhibition of the FAK-p53 and MDM2-p53 interactions suppressed proliferation in 
mesothelioma
1Li Liu, 2Shengmei Zhou, 1Weijiang Hu, 3Joseph M. Corson, 1Fanguo Meng, 3David J. Sugarbaker, 4Hai-meng Zhou, 3Jonathan A. 
Fletcher, 5Wen-Bin Ou ( 11 Zhejiang Provincial Key Laboratory of Applied Enzymology, Yangtze Delta Region Institute of Tsinghua 
University, Jiaxing 314006, China., 22 College of Biology and Chemical Engineering, Jiaxing University, Jiaxing 314000, China., 
33 Department of Pathology, Brigham and Women’s Hospital and Harvard Medical School, Boston, MA, USA 02115., 41 Zhejiang 
Provincial Key Laboratory of Applied Enzymology, Yangtze Delta Region Institute of Tsinghua University, Jiaxing 314006, China. 
4 Protein Science Laboratory of the Ministry of Education, Tsinghua University, Beijing 100084, China., 51 Yangtze Delta Region 
Institute of Tsinghua University, Jiaxing 314006, China. 2 Jiaxing University, Jiaxing 314000, China. 3 Department of Pathology, 
Brigham and Women’s Hospital and Harvard Medical School, Boston, MA, USA 02115. ) 

ouwenbin@tsinghua.org.cn 

Mesothelioma is a chemotherapy-resistant neoplasm, as is evident in the dismal survival for patients with this asbestos-associated 
disease. Conventional chemotherapies and radi-ation therapy have only limited efficacy, and improved survival will require 
development of novel and more effective pharmacological interventions. Although p53 genomic mutations are uncommon in 
mesothelioma, we hypothesized that functional p53 inactivation [resulting from merlin (NF2) - dysregulated FAK activation] might 
be a frequent event. Us-ing proteomic methods, with tandem mass spectrometry analyses of mesotheliomas after double immuno-
affinity purifications for p53 and phosphotyrosine, we find that FAK is consitutively activated in 10 of 10 mesothelioma cell lines 
and 9 of 9 mesothelioma surgic-al specimens, and associated with p53 in 6 of 6 mesothelioma cell lines. In four mesothe-liomas 
with non-mutant p53, FAK silencing by lentiviral short hairpin RNA (shRNA) induced expression and phosphorylation of p53 at 
Ser15. However, FAK regulation of mesothe-lioma proliferation was not restricted to p53-dependent pathways, as demonstrated by 
im-munoblots after FAK knockdown in JMN1B mesothelioma cells, which have mutant/inactivated p53, compared to MESO924, 
MESO257, MESO296, and MESO428 cells, which have nonmutant p53. Additive effects were obtained through a coordinated 
attack on p53, as demonstrated by immunoblots, cell viability and cell cycle analyses, showing that FAK knockdown and MDM2 
inhibition (nutlin-3) induced greater p53 expression, cell apoptosis, anti-proliferative effects and cell cycle arrest, compared to either 
intervention alone. Merlin regulates the FAK-p53 interaction via MDM2-dependent p53 degradation. These findings highlight novel 
therapeutic opportunities in mesothelioma. 

P-2-044 Gastrointestinal stromal tumor transition to KIT-independence requires activation of a cyclin D1 
proliferation program
1Wen-Bin Ou, 2Meijun Zhu, 2Yuexiang Wang, 3Li Liu, 4George D. Demetri, 3Hailong Li, 3 Fanguo Meng, 3Hai-Meng Zhou, 2Jonathan 
A. Fletcher ( 11 Department of Pathology, Brigham and Women’s Hospital and Harvard Medical School, Boston, MA, USA 02115. 2 
Zhejiang Provincial Key Laboratory of Applied Enzymology, Yangtze Delta Region Institute of Tsinghua University, Jiaxing 314006, 
China., 21 Department of Pathology, Brigham and Women’s Hospital and Harvard Medical School, Boston, MA, USA 02115., 32 
Zhejiang Provincial Key Laboratory of Applied Enzymology, Yangtze Delta Region Institute of Tsinghua University, Jiaxing 314006, 
China., 43 Ludwig Center at Dana-Farber/Harvard Cancer Center and Department of Medical Oncology, Dana-Farber Cancer 
Institute and Harvard Medical School, Boston, MA, USA 02115. ) 

ouwenbin@tsinghua.org.cn 

Gastrointestinal stromal Tumors (GISTs) are the most common mesenchymal tumors of the gastrointestinal tract, arising from a 
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transformed progenitor cell in the interstitial cell of Cajal lineage. GISTs are heterogeneous histologically, but irrespective of whether 
spindle cell (70%), epithelioid cell (20%) or mixed type (10%), they generally contain oncogenic gain-of-function mutations of KIT 
(~85%) or PDGFRA (~5-10%). Oncogenic KIT or PDGFRA tyrosine kinase mutations are compelling therapeutic targets in GISTs, 
and the KIT/PDGFRA inhibitor, imatinib, is standard of care for patients with metastatic GIST. However, most GIST patients develop 
clinical resistance to imatinib and other tyrosine kinase inhibitors (TKI), and a particularly challenging subset of TKI-resistant GISTs 
have presumptive activation of alternate oncoproteins, as indicated by loss of KIT oncoprotein expression and extreme resistance to 
KIT inhibitors. We developed isogenic GIST lines in which the parental forms were KIT oncoprotein-dependent, whereas sublines 
had loss of KIT oncoprotein expression, accompanied by dramatically downregulated expression of the GIST biomarker, protein 
kinase C-theta (PRKCQ). mRNA sequencing showed that cyclin D1 expression was nonexistent in two of three parental KIT-
dependent GIST lines, whereas cyclin D1 expression was high in each of the KIT-independent GIST sublines. PRKCQ, but not 
KIT, was a negative regulator of cyclin D1 expression, whereas JUN was a positive reg-ulator of cyclin D1 expression. Cyclin D1 
inhibition in KIT-independent GISTs was accom-panied by anti-proliferative and pro-apoptotic effects, associated with Rb activation 
and p27 upregulation. Our findings show that PRKCQ and JUN coordinately regulate GIST cyc-lin D1 expression, and highlight the 
relevance of JUN and cyclin D1 as therapeutic targets in GISTs that have converted, during TKI-therapy, to a KIT-independent state. 

P-2-045 Marchantin M: A new inhibitor of proteasome induces autophagic cell death in prostate cancer cells
1蒋汉明 , 1孙金鹏 , 1刘永青 , 2魏军民 , 3苑辉卿  ( 1山东大学医学院, 2山东大学齐鲁医院, 3山东大学 )

lyuanhq@sdu.edu.cn 

We previously reported that Marchantin M (Mar) was an active agent to induce apoptosis in human prostate cancer (PCa), but the 
molecular mechanisms of action remain largely unknown. Here, we demonstrated that Mar potently inhibited chymotrypsin-like 
(ChT-L), Trypsin-like (Try-L) and peptidyl-glutamyl-peptide- hydrolysing (PGPH) activities of 20S proteasome both in in vitro and 
in vivo systems, and significantly induced the accumula-tion of polyubiquitinated proteins in PCa cells. The computational modeling 
study sugges-ted that Mar noncovalently bound to active sites of proteasome β5 and β1 subunits result-ing in a non-competitive 
inhibition. Proteasome inhibition by Mar subsequently resulted in ER stress, as evidenced by elevated GRP78 and CHOP, increased 
eIF2α phosphorylation, splicing of XBP1, and dilation of the ER. However, Mar-mediated cell death was not com-pletely impaired 
by a pan-inhibitor of caspases. Further studies revealed that the Mar-induced cell death was greatly associated with activation 
of autophagy, as indicated by significant induction of LC3B expression and conversion. Electron microscopic and GFP–tagged 
LC3B analyses further demonstrated the ability of autophagy induction by Mar. Time kinetic studies revealed that Mar induced a 
rapid and highly-sustained pro-cessing of LC3B in treated cells, and simultaneously decreased the expression of p62/SQSTM-1. 
Pharmacological blockade or knockdown of LC3B and ATG5 attenuated Mar-mediated cell death. The autophagic response triggered 
by Mar required activation of PERK/eIF2α and suppression of PI3K/AKT/mTOR axis via preventing activation and expres-sion of 
AKT. Our results identified a novel mechanism for the anticancer action of Mar, which strengthens it as potential candidate in cancer 
chemotherapy. 

P-2-046  Gene Expression profiles of ischemic stroke from whites compared to blacks
1英芳田 , 2Boryana Stamova, 2Glen Jickling, 2Huichun Xu, 2Dazhi Liu, 2Bradley Ander, 2 Xinhua Zhan, 2Piero Verro, 3Jane Khoury, 
4Edward , Jauch, 5Arthur Pancioli, 5Joseph Broderick, 2Frank Sharp ( 1陕西师范大学 , 2University of California at Davis, 3Cincinnati 
Children’s Hospital Medical Center, 4Medical University of South Carolina, 5University of Cincinnati ) 

yingfang_tian@snnu.edu.cn 

Background: Stroke incidence and mortality are known to vary between different ra-cial/ethnic groups and may reflect genetic or 
nongenetic differences. Individuals of black descent have been shown to have an excess burden of stroke compared with whites. 
However, the bases for many of the racial/ethnic differences are still unclear. Transcription-al level mechanisms merge effects of 
both genetics and environment. Thus, to continue to explore the possible racial differences following ischemic stroke (IS), this study 
examined gene expression in whole blood of stroke patients in whites compared to blacks. Methods: Subjects with acute ischemic 
stroke were recruited through the CLEAR trial - a multi-center, randomized, double-blind safety study of recombinant tissue-
plasminogen activator (rt-PA) and eptifibatide (NCT00250991 at Clinical-Trials.gov) (July 2003- April 2007). Classification of race/
ethnicity was as self-reported in the medical administrative re-cord. The blood samples of each subject were drawn at ≤ 3, 5 and 24 h 
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following their stroke. RNA was isolated and processed on Affymetrix U133 Plus2.0 expression arrays ac-cording to manufacturer’
s protocol. To demonstrate that transcripts were differentially expressed in strokes patients from blacks compared to whites, repeated 
measures analysis of variance (ANOVA) was used including race, blood drawn time points and within subject variance in the model. 
Probesets with a Benjamini-Hochberg False Discovery Rate (FDR) < 0.1 and a fold change (FC) > |1.2| were considered significant. 
Results: There are 59 probesets were significantly different in stroke patients from whites compared to blacks (FDR < 0.1, FC< 
|1.2|). The unsupervised hierarchical cluster analysis (Figure 1A) and PCA (Figure 1B) for the 59 probesets showed whites with 
stroke separated from blacks with stroke. The first three principal components accounted for 47.2% of the variance, and the first 
principal component (34.5% of variance) alone separated the stroke patients in withes with blacks (Figure 1B). Ten-fold leave-one-
out cross validation showed that these 59 probesets were able to correctly classify all white and black stroke patients subjects based 
on race (100%) (Figure 2). Functional analysis results showed that the iden-tified profile largely represents immune differences stroke 
patients from whites compared to blacks. Conclusions: Gene expression profiles identified race/ethnity difference in stroke patients 
from whites compared to blacks. Given that multiple comparisons were performed on a very small sample, these preliminary findings 
require confirmation using PCR or deep RNA sequencing and a much larger patient population. 

P-2-047  Discovery of 15-Lipoxygenase activators
1Hu Meng, 2Christopher L. McClendon, 3Ying Liu, 3Luhua Lai ( 1BNLMS, State Key Laboratory for Structural Chemistry of Unstable 
and Stable Species, College of Chemistry and Molecular Engineering, Peking University, 2Department of Pharmaceutical Chemistry, 
University of California, San Francisco, 3BNLMS, State Key Laboratory for Structural Chemistry of Unstable and Stable Species, 
College of Chemistry and Molecular Engineering, & Center for Quantitative Biology Peking University ) 

lhlai@mdl.ipc.pku.edu.cn 

Human reticulocyte 15-lipoxygenase(15-LOX) is a 75 kDa fatty acid dioxygenases that con-tain 1 gram atom non-heme, non-
sulfur-bound iron per mole enzyme.[1] In humans, 15-LOX acts upon arachidonic acid(AA) to create a number of important 
lipid mediators[2] in-cluding lipoxins which possess numerous anti-inflammatory bioactivities towards neutro-phils[3]. Previous 
studies on 15-LOX suggest that up-regulating the activity of 15-LOX may help relieve the symptoms of some inflammation related 
diseases.[4-6] Therefore, activat-ors to 15-LOX may lead to the discovery of new anti-inflammatory drugs. To find or design an 
activator, we should use allosteric sites as drug target instead of clas-sic active site because allosteric modulator can either enhance 
or decrease the protein activities. The general protocol of our work can be briefly summarized as follows. First, we built models of 
human 15-LOX from rabbit reticulocyte 15S-lipoxygenase by comparative modeling. Then this structure was used as the starting 
point for molecular dynamic simula-tion. By analyzing trajectories using a mutual information analysis program called MutInf[7], we 
identified a possible allosteric site which is suitable for virtual screen. And then we search compound library for allosteric modulators 
by virtual screening. 213 com-pounds were chosen and evaluated by in vitro activity assay. By now, one activator has been found. 
It can increase the activity of 15-LOX by 90% at 80 μM (AC50 = 6.8 ± 0.4 μM). 5 inhibitors with IC50 value at the magnitude of 
micromoles per liter were also found. Ef-fectiveness of these compounds in inflammation model of human whole blood is under in-
vestigation. 

P-2-048 Effect of RNA interference targeting SCN5A gene on migration and invasion of human breast cancer 
MDA-MB-231 cells
1潘惠艳 , 2詹阳 , 2赵群  ( 1首都医科大学附属北京妇产医院,  2Beijing Obstetrics and Gynecology Hospital, Capital Medical 
University ) 

huiyan.pan@hotmail.com 

[ABSTRACT] Objective Voltage-gated sodium channels are commonly expressed in “excitable” cells, such as neurons and 
muscle cells, but an increasing evidence showed that a variety of cancer cells expressed VGSCs which involved in metastasis of 
the cells. Previous studies showed that human breast cancer MDA-MB-231 cells expressed SCN5A (Nav1.5 subtype) of VGSCs 
and Tetrodotox,an inhibitor of VGSCs,could suppressed the mi-gration of MDA-MB-232 cells. The present study is to investigate 
the RNAi effects target-ing SCN5A gene on migration and invasion of human breast cancer MDA-MB-231 cells . Methods After 
transfection with small interfering RNA (siRNA) targeting SCN5A, the ex-pressions of SCN5A mRNA and Nav1.5 protein in human 
breast cancer MDA-MB-231 cells were determined by RT-PCR and Western blotting, respectively. Both “wound healing” and 
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transwell tests were used to detect the effect of SCN5A expression on migration of the cells. Matrigel method was used to examine 
the effect of SCN5A expression on invasion of the MDA-MB-231 cells. Results After 48 h of transfection with siRNA targeting 
SCN5A, the expression of relative mRNA and protein levels were decreased by 70.7% (P < 0.05) and 68.2% (P < 0.05), respectively. 
The migration of MDA-MB-231 cells after siRNA targeting SCN5A was inhibited by 43.6% measured by “wound healing”(P < 
0.05), and by 37.5% measured by Transwell test after siRNA transfection targeting SCN5A (P < 0.05). Consist-antly, Matrigel 
invision of the cells was significantly reduced by 38.5% after siRNA transfec-tion targeting SCN5A (P < 0.05). Conclusions siRNA 
targeting SCN5A gene could sup-pressed the migration and invasion of the human breast cancer MDA-MB-231 cells. The underlying 
mechanism of the Nav1.5 in promoting the metastasis of breast cancer cells need to be studied further. 

P-2-049  Overexpression of tumor-associated N-terminal fragments of adenomatous polyposis coli protein 
causes defects of primary cilia assembly

Li Song, Wensi Zhu, Wenling Li, Wenxia Wei, Zhuoyu Li ( The Key Laboratory of Chemical Biology and Molecular Engineering of 
Education Ministry, Institute of Biotechnology, Shanxi University ) 

lzy@sxu.edu.cn 

Primary cilium is an antennae-like structure protruding from the cell surface, which acts as a sensory organelle and organizes 
diverse signaling pathways. Defect of primary cilia res-ults in a range of ciliopathies. Adenomatous polyposis coli (APC) gene is 
an antitumor gene and its truncation mutations are responsible for Familial adenomatous polyposis (FAP) and Gardner’s syndrome. 
Gardner’s syndrome is characterized by colonic poly-posis typical of FAP, along with osteomas, dental abnormalities and soft 
tissue tumors. Given that the common cilinical manifestations were present in ciliopathies and Gardner’s syndrome, APC may be 
involved in ciliary biogenesis. However, little is known about the association between APC and cilia. Here, we showed wild type 
APC was up-regulated dur-ing growth arrest and localized to the basal body of primary cilia in NIH3T3 fibroblasts. Overexpression 
of three truncated N-terminal fragments of APC (APC-N1, APC-N2 and APC-N3), which contain amino acids of 1-448, 449-781 
and 782-1018 repectively, sup-pressed primary cilia assembly. Our data indicated the three N-terminal fragments of APC inhibited 
ciliogenesis through a pathway involved in active PI3K/AKT signaling, which con-squently inhibited the activity of GSK-3β. Besides 
regulation via inactivated GSK-3β in common, APC-N2 could inhibit cilia formation through decreasing acetylated tubulin levels and 
resulted in the more serious impacts. These data suggested overexpression of trun-cated mutants of N-ternimal APC inhibit primary 
cilia assembly. It may accelerate our un-derstanding of human ciliary diseases such as Gardner’s syndrome caused by the muta-tion 
of APC. 

P-2-050 Crosstalk of Hedgehog and Wnt signaling pathway in colorectal cancer
1Wenling LI, 1Xiaoting JIN, 2Junyu ZHAO, 1Wensi ZHU, 1Li SONG,  1Zhuoyu LI ( 1Institute of Biotechnology, Shanxi University, 
2Institute of Biotechnology, Shanxi University, ) 

lzy@sxu.edu.cn 

Colorectal cancer (CRC) is one of the mos events leading to malignant transformation of the colorectal epithelium. Colorectal 
carcinogenesis occurs as a multistep process that requires sequential or concomitant dam-age to several genes within and across 
cellular generations.The highly conserved Wnt sig-naling pathway is an important pathway which possesses the function of transfer 
growth-stimulating signal, and aberration of the Wnt signaling has been associated with multiple types of human cancers. Studies 
have indicated that more than 90% of colon cancers exis-ted activation of the classical Wnt pathway and accumulation of β-catenin 
in cells. The catalogue of Wnt signaling components is numerous. In colorectal cancer cells, the main gene defects are mutation in 
β-catenin and E-cadherin, these will result in persistent activ-ation of Wnt signaling, intestinal epithelium excessive proliferation and 
finally develop-ment for tumor.The Hedgehog signaling pathway is another conserved pathway which plays critical roles in stem cell 
maintenance and specifying patterns of cell growth and dif-ferentiation during embryonic development. Several studies have found 
that multiple of colon cancer cell lines, such as CaCo2, HT29 and SW480, display the expression of Hedge-hog component. SHH、
SMO、Gli mRNA expressions in CRC tissues were statistically in-creased than that in normal tissues. These results all point out the 
relationship between Hedgehog pathway and CRC. Wnt, Hedgehog signaling pathway are correlated with the formation, growth and 
transform of colorectal cancer. And researchers have discovered that interaction between Wnt and Hedgehog pathway was existed in 
different manners, the specific mechanism is not well known at present. colon cancer cell lines HCT116、HT29、DLD1、SW620 
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were used in our experiment. Corecomponents of the two signaling pathway were detected by RT-PCR、western blotting andco-
immunoprecipitation. Results indicated that compare with HCT116, mRNA and protein expression level of Gli1 and β-catenin were 
higher; The expression level of Gli1 was elev-ated with LiCl (20 mM) treatment as the Wnt signaling activated; Over-expression Gli1 
en-hanced β-catenin level and cell proliferation in colon cancer cells. Together, these results demonstrate that there is an association 
between Gli1 andβ-catenin, which were core com-ponents of Hedgehog and Wnt signaling pathway respectively. And it will have a 
signific-ant impact on promoting the fundamental study in the areas pertaining to Wnt and Hedgehog signaling pathway. 

P-2-051 S-Adenosyl homocysteine hydrolase may be involved in Dunaliella salina flagellar assembly and its 
overexpression induces apoptosis of esophageal squamous cell carcinoma 

Qinghua Li, Lihong Mao, Ruili Wang, Jie Li, Lexun Xue  ( Zhengzhou University ) 

xuelx@zzu.edu.cn 

Background: As the only enzyme that catalyses the hydrolysis of S-adenosylhomocysteine, S-adenosylhomocysteine hydrolase 
(SAHH) is believed to play a critical role in the regula-tion of methylation reactions, and was screened to be one of the five new 
putative tumor suppressor by a genome-wide loss-of-function genetic screen in recent study. SAHH mod-ulating methylation is a 
very important biochemical mechanism that regulates gene ex-pression in many physiological processes. Results: To investigate 
the roles of SAHH in the halotolerant unicellular green alga Dunali-ella salina (D. salina) flagellar assembly and tumorigenesis 
of esophageal squamous cell carcinoma (ESCC), we cloned the SAHH gene from D. salina and overexpressed human SAHH in 
esophageal squamous carcinoma cell lines Eca109 and EC 9706, and immortal normal esophageal squamous epithelial cell Het-1A 
as a negative control. The localizations of SAHH in the cytoplasm and nucleus of D. salina and human esophageal squamous epi-
thelial cells were identified via indirect immunofluorescence. The functions of SAHH in D.salina and ESCC cells were detected by 
Western blotting and quantitative real time-PCR. D. salina SAHH was elevated during flagellar regeneration after pH shock at protein 
and mRNA levels. Compared with the Het-1A cells, both SAHH proteins and SAHH mRNA were lost in Eca109 and EC 9706 cells. 
Caspase-3 expressed 3-5-fold higher in SAHH overex-pressing Eca109 and EC 9706 cells than control, demonstrating that SAHH 
overespression induced the ESCC cells apoptosis. And E-cadherin expression was increased while ICAM-1 was decreased when 
SAHH was overexpressed in ESCC cells, showing that the cell-cell ad-hesion was enhanced. However, the migration capacity of 
Eca109 and EC 9706 cells was not affected by SAHH overexpression by Transwell chambers, and the proliferation capa-city of 
SAHH overexpressing Eca109 and EC 9706 cells had no significantly changed. Mean-while, the apoptosis, adhesion, migration and 
proliferation of Het-1A did not reduced or enhanced obviously when SAHH over expressed. To unclose the mechanisms of SAHH, 
new proteins that interact with SAHH were screened from D. salina cDNA library using yeast two-hybrid, and scaffold protein 
receptor for activated C kinase 1 (RACK1) was con-firmed to interact with SAHH by Co-Immunoprecipitation (Co-IP) and pull-
down assay. Subsequently, human RACK1 was ascertained to interact with human SAHH by Co-IP, and RACK1 was examined to be 
increased with the overexpression of SAHH. Conclusions: Taken together, our findings of this study demonstrate that SAHH were in-
Key words: S-adenosylhomocysteine hydrolase; Dunaliella salina; esophageal squamous cell carcinoma 

P-2-052 Usingmulti-dimensional real-time cell profiling approach to identify novel inhibitors of key targets and 
pathways involved in cancer maintenance and progression
1陈铠 , 2Ning Ke, 2Xiaobo Wang, 2Xiao Xu, 2Yama Abassi ( 1艾森生物（杭州）有限公司, 2ACEA Biosciences ) 

A high throughput cell-based phenotypic screening method was developed using real time cell analysis system which is based 
on impedance sensor technology. Using compounds with known mechanisms, we had previously demonstrated small molecule 
compounds produce char-acteristic time-dependent cell response profiles (TCRP) which could be indicative of mechanism of action. 
The cellular-basis for the anti-mitotic TCRP has been extensively validated using both anti-mitotic compounds and siRNAstargeting 
mitotic machineries (e.g. Eg5, PLK1 & Mad2). In this study, we used the TCRP approach to screen a 119,595 compound library 
for novel anti-cancer agents. The screening was performed at a final concentration of 17.8 µM using a human non small cell lung 
cancer line, H1993. The TCRP was monitored for 48 hours after compound treatment and the data generated was analyzed using 
in-house developed software to perform clustering analysis. After multi-dose confirmation, 239 hits with IC50 values less than 
8.9 µM were subjected to TCRP analysis. In comparison with reference TCRP patterns, we indentified 26 hits corresponding to 
tyrosine kinaseinhibitors, 9 hits as DNA damaging agents, 125 hits as anti-mitotic agents, and 28 hits as cytostaticagents. Detailed 
characterization of 117 putative anti-mitotic compounds with traditional p-H3 based methods demonstrates 113 of them (96.6%) 
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mediated mitotic ar-rest, thus demonstrating the robust predictive nature of the approach. TCRP-based phenotypic screening displays 
a novel drug screening approach with great potentials for discovering new path-way-modulating anticancer agents. 

P-2-053 The research on the mechanism of the heterogeneous expression pattern of nuclear lamninA/C and as 
potential theaputic target in prostate cancer

孔璐  ( 首都医科大学 )

Prostate cancer remains the second most common cause of cancer-related death in West-ern countries. A previous proteomics study 
suggested the nuclear membrane protein lam-inA/C to be a maker to discriminate low and high Gleason score tumors and to identify 
high risk cancers. To characterize its function in prostate cancer cells, we performed a de-tailed expression analysis in prostate 
cancer tissue and explored the consequences of down or up-regulation of laminA/C in prostate cancer cells. Our results confirm an 
in-creased laminA/C protein expression in high risk cancers and show association of expres-sion with tumor cell formations at the 
invasion fronts of tumors and in invasion “spearheading” tumor cell clusters. In the prostate tumor cell lines LNCaP, DU145, and 
PC3 shRNA knockdown or overexpression of laminA/C resulted in inhibition or stimulation, respectively, of cell growth, colony 
formation, migration and invasion. Further mechanism studies suggested that the laminA/C-related malignant behavior is regulated 
through modulation of the phosphoinositide 3-kinase (PI3K)/AKT/PTEN signaling pathway. In this study, we found two interesting 
problems, first, the expression of laminA/C was hetero-geneous with low immunostaining of central tumor areas and higher intensity 
staining at tumor boundary areas especially in subcapsular extensions and in a region of tumor growth into the adjacent lipoid tissue, 
second, survival of prostate cancer cell lines with stable knockdown laminA/C was dramatically reduced than that of benign prostatic 
hyper-plasia epithial cell lines with stable knockdown laminA/C, on the other hand, apoptosis rate of them was increased compared 
with that of benign prostatic hyperplasia epithial cell lines. The mechanism of the heterogeneous expression pattern of lamninA/C 
pattern is un-known till now. So we hypothesize that laminA/C is a characteristic biomarker to distin-guish aggressive prostate 
cancer cell differentiation and a molecular target for treatment of invasive prostate cancer. We plan to establish and analyze benign 
basal epithelium, low-invasive or high-invasive prostate cancer cell lines and invasive prostate cancer animal models to unravel the 
undelaying mechanism. A candidate pathway that might be involved is epithelial to stromal transition (EMT). From this point of view, 
we will further explore laminA/C genomic differences or miroRNA regulation difference in the different benign and tumor models 
using DNA sequence and high throughput array methods; At thesame time, we will explore if laminA/C is related to biomarkers and 
pathway of EMT on the cell model by gene overexpression or knockdown techniques; At last, we will explore the laminA/C shRNA 
treatment effect in an invasive prostate cancer animal model. In sum-mary, we will supply enough experimental datas to support 
our views for laminA/C as a new molecular biomaker in the progression of prostate cancer and potentially novel target for invasive 
prostate cancer therapeutics. 

P-2-054 Non-lens betagamma–crystallin and Trefoil factor Complex triggers innate immunity by activating NLRP3 
inflammasome 
1Yang Xiang, 2Qian Gao, 1Chao Yan, 3Ping Jiang, 1Sheng'an Li, 1Wenhui Lee, 1Yun Zhang ( 1 Key Laboratory of Animal Models and 
Human Disease Mechanisms, Kunming Institute of Zoology,Chinese Academy of Sciences, Kunming, Yunnan, 650223，China, 
2Key Laboratory of Animal Models and Human Disease Mechanisms, Kunming Institute of Zoology,Chinese Academy of Sciences, 
Kunming, Yunnan 650223, China, 3Key Laboratory of Animal Models and Human Disease Mechanisms, Kunming Institute of 
Zoology,Chinese Academy of Sciences, Kunming, Yunnan, 650223, China/ Department of pathology, Kunming Medical College, 
Kunming, Yunnan, 650032, China ) 

zhangy@mail.kiz.ac.cn

Background: The first line of body’s defense against invading infectious bacteria is provided by the innate immune system, and it 
relies on the pattern recognition receptors (PRRs), which including Toll like receptors (TLRs) and NOD like receptors (NLRs). NLRs 
are important components of inflammasomes which are molecular platforms that assembled by hetero-oligomerization of NLRP, 
ASC and pro-caspase-1. After the assembly of this macro-molecular platform, pro-caspase-1 would be activated, which subsequently 
process the proinflammatory cytokines. Recent studies have found that inflammasomes especially NLRP3 inflammasome plays 
pivotal role in anti-bacteria infection. A non-lens betagamma-crystalline and trefoil factor complex (betagamma-CAT) was previously 
separated from the skin secretions of red belly toad (Bombina maxima). Previous studies about its biological effect demonstrated that 
it could upregulate cell stress-related and proinflammatory gene expression in Human umbilical vein endothelial cells. And it also 
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strongly activated cas-pase-1. These preliminary characteristics suggested that it may be an activator of NLRP3 inflammasome. 

Methods: An in vitro model (THP-1 cell line) was utilized to test whether betagamma-CAT could activate NLRP3 inflammasome and 
how it activated. 

Results: betagamma-CAT indeed was able to activate caspase-1, which subsequently en-hanced the secretion of proinflammatory 
cytokines Interleukin 1beta and interleukin 18. RNA interference of NLRP3 strongly reduced the activation of caspase-1 and secretion 
of interleukin 1beta. After exposure to 1nM concentration of -CAT, THP-1 cells showed the phenomena of potassium efflux, calcium 
influx, ROS generation and lysosome rupture. Both high concentration of extracellular potassium and calcium chelator BAPTA-AM 
strongly inhibited the activation of NLRP3 inflammasome. These results suggested that po-tassium efflux and increase of the calcium 
concentration inside the cell were essential for the activation of NLRP3 inflammaosomes by -CAT. 

Conclusions: The present study proved that betagamma-CAT was a NLRP3 inflammasome inducer. And its biological function is 
dependent of intracellular calcium overloading. As a naturally existing protein complex, betagamma-CAT may be an important player 
of amphi-bian skin innate immunity. 

P-2-055 激肽释放酶结合蛋白KBP治疗子宫内膜异位症的作用和机制研究

路蕾  ( 广州医学院 )

We have reported that kallikrein-binding protein(KBP) inhibited growth of hepatocellular carcinoma and gastric carcinoma by anti-
angiogenesis. Down-regulation of VEGF expres-sion in tumor cells may represent a novel mechanism for the anti-angiogenic and 
anti-tumor activity of KBP.Our previous study showed that KBP increase the survival rate of mice with septic shock and inhibit the 
release of TNF-α in macrophages;KBP decreased MVD (microvessel density) and inhibited the endometriosis mouse models by 
anti-angiogenesis.Macrophages dysfunction and angiogenesis are very important mechanisms for endometriosis. Nuclear factor-
kappaB(NF-κB), a key transcription factor in many kinds of cells,plays an important role in many biological processes such as 
inflammation and in-nate immunity, neovascularization.We guess that anti-angiogenesis and inhibiting the se-cretion of macrophages 
through down-regulation of NF-κB may be a novel mechanism for the anti-endometriosis activity of KBP.So endometriosis rat 
models will be established by autologous transplantation of uterine tissues to an ectopic site beside the uterines,from which we could 
completely examine the inhibition of macrophages and angiogenesis by KBP;we could investigates whether KBP inhibit TNF-αand 
VEGF through down-regulation of NF-κB in vitro. Our study could demonstrate for the first time that KBP suppresses growth of 
endometriosis and these results suggest that KBP could be a promising candid-ate and have therapeutic potential in endometriosis.

P-2-056 Construction of chloroplast expression vector of Dunaliella salina for recombinant human canstatin

Yifan Li, Liuqing Cui, Lexun Xue  ( Zhengzhou University ) 

xuelx@zzu.edu.cn 

Objective Chloroplast genetic engineering is one of the effective approaches to express high-level foreign proteins now. 
Translation efficiency is a key factor to determine the abil-ity of the expression. The gene 10 leader sequence of bacteriophage 
T7(UUAACUUUA) has been demonstrated as a translational enhancer for improving translation efficiency in Es-cherichia coli. 
But it has not been reported in plants and algae yet. The unicellular euka-ryotic green alga Dunaliella salina, which has a large cup-
shaped chloroplast, is an ideal bioreactor. Compared with terrestrial plant, it grows fast and can reduce the time from the initial 
transformation to the expression of proteins. Canstatin is a new kind of angiostatin, which can suppress the growth of tumor through 
induce the apoptosis of endothelial cells. In this study, we tried to construct a canstatin chloroplast expression vector using the 
translational enhancer sequence mentioned above. It can lay a good foundation for the further research on the expression of foreign 
proteins in the chloroplast of Dunaliella sa-lina. Methods The cDNA fragment encoding canstatin of human angiostatin, was obtained 
from A549 lung cancer cell through RT-PCR, and cloned into PMD 18-T vector for sequen-cing. Subsequently, the confirmed 
canstatin cDNA was cloned into multiple cloning sites of the chloroplast expression vector LuxCt upstream of the luciferase reporter 
gene. The gene 10 leader sequence of bacteriophage T7(UUAACUUUA) was respectively added in up-stream and downstream 
of 5’UTR and 3’UTR of the expression cassette in LuxCt, through PCR method, enzyme digestion and connection. Results and 
Conclusion The purified RT-PCR product of 684 bp was cloned into PMD 18-T vector and then sequenced. It was the same as that 
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reported in GenBank. The canstatin cDNA was cloned into multiple cloning sites of the chloroplast expression vector LuxCt and 
verified by NdeⅠand XbalⅠdigestion. The findings mentioned above indicate that the canstatin chloroplast expression vector with 

g10-L enhancer sequence(UUAACUUUA) in upstream and downstream of 5’UTR and 3’UTR has been constructed successfully. 
Keywords: canstatin; gene 10 leader sequence of bacteriophage T7; chloroplast;Dunaliella salina. 

P-2-057 Novel Polo-like kinase 1 inhibitor targeting the kinase and polo-box domain interface
1Tan Qin, 2Fangjin Chen, 3Xiaolong Zhuo, 3Xi Chen, 3Chuanmao Zhang, 4Luhua Lai ( 1 College of Chemistry and Molecular 
Engineering, Peking University, 2Center for Quantitative Biology, Peking University, 3School of Life Science, Peking University, 
4College of Chemistry and Molecular Engineering, &Center for Quantitative Biology, Peking University ) 

qintan@pku.edu.cn 

Polo-like kinase 1 (PLK1) is crucial for cell mitosis. Over-expression of PLK1 has been ob-served in many cancer types. PLK1 
has been identified as anti-cancer target by siRNA, small-molecular and induced-knockdown mice experiments. Therefore PLK1 
inhibitors are potential anti-cancer agents.

 Inhibitors have been developed targeting the ATP binding site in the PLK1 kinase domain. To avoid the selectivity problem of 
inhibitors that compete with ATP binding, other pon-tential binding sites need to be explored. The interface formed by the two 
domains of PLK1, kinase domain(KD) and polo-box domain(PBD), is a promising site for PLK1 drug design. PLK1 KD adopts 
typical kinase fold. PLK1 PBD binds specific phosphopeptides and determines PLK1 cellular location. In the full protein, PBD also 
binds to KD and inhibits its enzyme activity. This auto-inhibition is abolished by phosphorylation of T210 at KD, or binding of a 
phosphopeptide to PBD. These evidences indicate that the phosphorylation site at KD, and the phosphopeptide binding site at PBD, 
may both be at or near the KD-PBD interface. Therefore inhibitor targeting KD-PBD interface may not only change PLK1 activity 
through strengthening or weakening KD-PBD interaction, but also may interfere with PLK1 phosphorylation and phosphopeptide 
binding to PBD. 

To develop inhibitors target the KD-PBD interface, we built a computational model of the full-length PLK1 with independent KD 
and PBD structures, since full-length PLK1 structure remains un-resolved. Then we virtually screened SPECS database using the 
PLK1 model and generated 12 cellular active compounds. Among these compounds, we indentified compound D84 increases KD-
PBD binding by reducing the dissociation of PBD to KD, us-ing SPR technique. D84 inhibits full-length PLK1 activity but not KD 
activity. ITC result showed D84 binds to independent PBD domain, indicating that it intervenes PBD function. Our experimental 
evidences confirmed that compound D84 targets PLK1 KD-PBD interface, inhibits PLK1 activity and interferes with PLK1 cellular 
location by binding to PBD and the KD-PBD interface. Further studies on PLK1 domain interface inhibitors are in progress. 

P-2-058 多胺类似物N1,N11-Bis(ethyl)norspermine能抑制人骨肉瘤MG63细胞生长并诱导细胞凋亡

韩钰 , 杨建林 , 张贺吉 , 张军 ,夏 燕 , 王艳林  ( 三峡大学医学院 分子生物学研究所 )

fzswangyl@ctgu.edu.cn 

多胺类似物是近年来研发的一类与天然多胺有相似化学结构的新型抗癌药物，它们或通过干扰多胺代谢途径耗竭细胞内

多胺、或竞争性抑制天然多胺的功能，由此抑制肿瘤细胞生长和诱导肿瘤细胞凋亡。研究发现，对称修饰的多胺类似物

N1,N11-bis(ethyl)norspermine（BENS）对非小细胞肺癌、乳腺癌、宫颈癌和黑素瘤细胞等有很强的细胞毒性，但BENS能否

有效用于人骨肉瘤的治疗，目前报道较少。本研究分析了多胺类似物BENS对人骨肉瘤细胞MG63细胞株体外增殖、细胞周

期和细胞凋亡等方面的影响，以评价将该药用于人骨肉瘤临床治疗的潜在价值。实验中，用MTT法检测了不同浓度BENS

处理对MG63细胞生长的影响。发现BENS对MG63细胞增殖具有显著抑制作用，并呈明显的剂量和时间依赖性。分别收集

BENS处理48h和对照MG63细胞，利用流式细胞仪检测细胞周期变化，TBP处理MG63细胞后，G2期细胞增加但S期细胞显

著性减少，同时出现大量凋亡细胞（亚凋亡峰）。此外，BENS处理细胞导致凋亡细胞典型的DNA片段化现象。TUNEL法

检测出大量细胞呈现凋亡细胞的特征，细胞浆中促凋亡蛋白Bax表达量显著上升，Cyt-C从线粒体大量转移至胞浆中。用

Transwell技术分析了BENS对MG63细胞迁移率的影响，药物处理组细胞穿过聚碳酸酯膜的细胞数明显低于对照组，提示

BENS显著抑制MG63细胞的迁移能力。综上所述，BENS能够有效抑制人骨肉瘤MG63细胞增殖，其机制可能与抑制肿瘤细

胞周期，活化线粒体介导的凋亡途径有关，有潜在的治疗人骨肉瘤的临床应用价值。
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P-2-059 高表达精眯合成酶对宫颈癌Caski细胞增殖和细胞迁移的影响

王艳林 , 张军 , 韩钰 , 夏燕  ( 三峡大学医学院 分子生物学研究所 )

fzswangyl@ctgu.edu.cn 

多胺（腐胺、精脒和精胺）是生物体内广泛存在的含高密度正电荷的有机小分子，参与组织细胞的增殖和分化、基因表达

调控和细胞程序性凋亡等重要的生理功能。由于肿瘤的快速生长极大依赖于瘤细胞内的多胺含量，多胺代谢途径已经成为

广受关注的抗肿瘤药物设计和治疗的分子靶点。精脒合成酶（SRMS）是多胺合成途径中催化腐胺转变为精脒的酶，其活性

对调控细胞内的多胺水平起重要作用。为研究高表达SRMS对宫颈癌细胞的影响，本实验中，我们首先经RT-PCR技术获得

小鼠SRMS的编码cDNA 序列并克隆入真核表达质粒中，将此质粒转染宫颈癌Caski细胞并筛选获得高表达SRMS的阳性克隆

株。反相高效液相色谱分析结果显示，阳性克隆株细胞中腐胺的含量大幅减少，精脒和精胺的含量略有升高，细胞内总多

胺含量显著性下降。高表达SRMS使得细胞内其它多胺代谢酶发生代偿性改变，S-腺苷甲硫氨酸脱羧酶（AMDC）和精胺合

成酶（SMS）表达升高，精脒/精胺乙酰转移酶（SSAT）和精胺氧化酶（SMO）表达减少。高表达SRMS能抑制细胞增殖并

影响Caski的细胞周期，G0/G1期细胞增多而S期细胞减少，同时C-JUN, C-JUN-P, Annexin-2, β-AR和MMP-1等与细胞增殖

和侵袭相关的基因表达下调。Transwell实验结果显示高表达SRMS抑制细胞迁移能力。上述研究结果提示，SRMS活性影响

宫颈癌细胞增殖和细胞迁移能力，有作为宫颈癌治疗分子靶点的潜在应用价值。

P-2-060 Design of peptide vaccine containing multiple epitopes against cancer

高艳锋  ( 郑州大学生物工程系 )

gaoyf@zzu.edu.cn 

Cyclooxygenase-2 and MAGE-4 are over-expressed in various types of cancer, and arepromising target antigens for cancer 
immunotherapy. In the present study, we identifiednovel HLA-A2-restristed cytotoxic lymphocyte (CTL) epitopes, p321, p321-1Y9L, 
and p286-1Y2L9L derived from these two antigens. A fusion peptide vaccine, GST-YL66, containingthe three CTL epitopes, a Tat-
PTD domain and Th epitope PADRE joined via RVKR and GSGlinker was expressed and purified. The immune responses (IFN-γ 
release ELISPOT assayand LDH release cytotoxicity assay) of the fusion vaccine, GST-YL66, and DNA vaccine,pCDNA3.1-YL66, 
were determined both in vitro (in PBMCs of HLA-A*02+ healthy donors)and in vivo (in HLA-A2.1/Kb transgenic mice). Our results 
indicated that YL66 could be nat-urally processed and presented to the antigen processing cell surface in association withthe HLA-A2 
molecule. The induced cytotoxic T lymphocytes could lyse the HLA-A2-restricted and antigen-expressed cancer cell lines. This 
peptide vaccine containing multiplecytotoxic T lymphocyte epitopes could serve as novel immunotheraputics against cancer.

P-2-061 Mitochondrial impairment mechanism in D-galactose-induced aging in experimental fibroblast cell model
1Wei Ye, 1Yi Zheng, 1Wei Li, 2Jin Mei, 1Saihui Chen, 1Jianxin Lv ( 1Key Laboratory of Laboratory Medicine, Ministry of Education of 
China, School of Laboratory Medicine and Life Science, Wenzhou Medical College; Wenzhou, Zhejiang 325035, China, 2Bioscaffold 
Institute for transplantation & immunology, Wenzhou Medical College, Wenzhou Zhejiang 325035, China ) 

jxlu313@163.com 

D-galactose (D-gal) has been used for modeling senescence mice and induces cognitive impairment and neurodegeneration in 
mice. D-gal was applied on cells to assess mito-chondrial toxicity or evaluate mitochondrial function. However, it is seldom used 
for mod-eling senescent cells. To establish an effective cell senescence model and investigate the underlying mechanism, high dose 
D-gal (55mM) was used as the main energy source of MRC-5 human embryo lung fibroblast cell. As a control, part of MRC-5 
cells grew in high glucose (25mM) medium. Mitochondrial functions, cellular bioenergetics, and redox status were investigated. In 
addition, activity and expression of ROS-sensitive mitochondrial aconitase were measured for evaluating the impact of aconitase 
changes in the cell model on mitochondrial energy metabolism. Decrease in cell proliferation and increase in senes-cence associated 
β-galactosidase activity were observed in D-gal induced cell senescence. Mitochondrial impairment was induced by D-gal as 
evidenced by the changes of mito-chondrial ultra-structure, decrease in dehydrogenase activity and transmembrane poten-tial. In 
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D-gal-treated cells, the level of ROS was significantly increased and connected with the inactivation of mitochondrial aconitase. The 
reduction of ATP production and energy charge indicated the efficiency decrease of mitochondrial tricarboxylic acid (TCA) cycle and 
oxidative phosphorylation (OXPHOS). Our data demonstrate that D-gal induces mitochon-drial impairment associated with increased 
generation of ROS, which leads to oxidative damage and impairs mitochondrial OXPHOS and TCA cycle, ultimately inhibiting the 
ATP synthesis in the premature cell aging. 

P-2-062  Amyloid-β peptide induces mitochondrial oxidative damage in alzheimer’s disease

黄汉昌 , 徐峰 , 姜招峰  ( 北京联合大学功能食品科学技术研究院 )

zhaofeng@buu.edu.cn 

Background: Alzheimer’s disease (AD) is one of the most common forms of neurodegen-erative disease. Amyloid-β (Aβ) is 
considered as a centre molecule and plays a key role in AD pathological development. The accumulating aggregation of Aβ in 
neuritic plaques in-curs neuronal oxidative damage, neurofibrillary tangles, and loss of hippocampal neurite, synapse and neuron. 
The elevated oxidative stress is thought to be links the age-related neurodegeneration. The elevated oxidative stress is also thought 
to be a key even on the Aβ-induced neurotoxicity. However, the pathways of Aβ-induced oxidative damages are under controversies. 
The processing of energy metabolism is a key way to generate react-ive oxygen species (ROS), which are the free radicals damaging 
bio-molecules. Cell energy is mainly generated in mitochondria, which plays an important role in cell energy metabol-ism. In this 
topic, we talk about Aβ-induced oxidative damages on neurons and sub-cellular structures, especially on mitochondria, based on our 
work relations between oxid-ative stress and Alzheimer’s disease. Methodology: Cortical neurons or SH-SY5Y cells were cultured 
at 37℃ for 7days. After re-moved the culture medium and the cultured cortical neurons were added fresh culture medium containing 

5, 10 μM Aβ, incubated at 37℃ in a humidified incubator. Morpholo-gical changes of cells were detected using a microscope at 

differential interference con-trast (DIC) model, and the chromatin condensation of cultured cells was detected by the staining assay of 
nucleus with Hoechst 33342 dye (a molecular probe). The hyperphos-phoration of Tau and GSK-3beta activity were detected by West 
blot analysis. Cell viability were assayed by MTT, Hoechst 33342 assay and lactate dehydrogenase (LDH) assay, and the ROS levels 
were detected by ROS assay based on the ROS-mediated conversion of nonfluorescent 2',7'-DCFH-DA into fluorescent DCFH. The 
free intracellular Ca2+ in cells was measured using the fluorescence Ca2+ indicator, fura-2/AM. Mitochondrial membrane potential 
was detected with JC-1 dye. Normal mitochondria (Red for J-aggregates) were recorded at Ex/Em 525/590 nm and depolarized 
mitochondria (Green for monomer) were recorded at Ex/Em 490/530 nm with 300 ms integration time. Cellular ATP levels were 
measured using a firefly luciferasebased ATP assay kit (Beyotime, China). Results: The results indicate that AD-like symptoms are 
observed in cultured cortical neur-ons and SH-SY5Y cells. Aβ results in neuronal damages including cell viability and morpho-
logy, such as chromatin condensation, cell bodies, dendrites, and interaction between cells. Aβ induces hyperphosphorylation of Tau 
protein. GSK3-beta, as an important glycogen synthase, is involved in energy metabolism. GSK-3beta is involved into the pathway of 
Tau hyperphosphorylation. Cell damage induced by Aβ may involve abnormity of cellular en-ergy metabolism. To further understand 
the damage to energy metabolism, we detected the effects of Aβ on the mitochondria. The results indicated that Aβ results in the 
depolar-ization of mitochondrial membrane potential and the decrease of ATP generation. As the same time, cellular oxidative stress 
is increased when cells were treated with Aβ; intracellu-lar Ca2+ is increased less than 1 h after Aβ treatment, indicating that Ca2+ 
signaling is in-volved into the pathway of Aβ-induced neuronal damages. Conclusion: Aβ-induced tau hyperphosphorylation and 
neuronal damage are involved in mitochondrial dysfunction. Ca2+ influx is involved into cellular oxidative damage. 

P-2-063  The mechanisms of Alu RNA transcription induced by oxidative stress
1Weihua Wang, 1Wei Wang, 1Zhen Yan, 2Jinghua Yang ( 1State Key lab on Cancer Biology, Dept. of Pharmacogenomics, School of 
Pharmacy, Fourth Military Medical University, 2 Surgical Oncology Laboratory, Boston VA Medical Center, Boston University 
School of Medicine, Boston, MA, USA ) 

yanzhen@fmmu.edu.cn, jyang@bu.edu 

Aim Oxidative stress is one of the high risk factors in the onset of acute lung injury (ALI) and may induce serious chronic lung 
diseases. ALI progresses rapidly and remains a signi-ficant cause of mortality in the critically ill patients. Until rescently, there has 
no effective medicine in the clinical treatment in ALI. We hypothesis the transcription of Alu RNA would promote the progression 
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of ALI under oxidative stress. Method Oxidative stress cell model was established by stimulated cell lines in H2O2. Then we 
identified the conditions of Dicer1, Alu and Adar1 mRNA in RT-PCR. Dot Blotting and flowcytometry were performed to explore 
the production of double-stranded RNA (dsRNA) and associtated effects on cell apoptosis. Furthermore, we also constructed the 
Alu RNA cDNA lib under oxidative stress in A549 cell. Result In this study, we found and identified for the first time that amount 
of Alu RNA could be generated very quickly in different human cell lines under the stimula-tion of oxidative stress, such as A549, 
HELF and HUVEC cell. And the phenomenon exhib-ited most significantly in A549. The results indicated that Alu RNA may form 
to dsRNA and induce cell degeneration and apoptosis. Therefore, the increasing of Alu RNA might induce cell damage and apoptosis 
in the early stage of oxidative stress and then result in patholo-gical changes in acute lung injury. ADAR RNAs change in A549 Cells 
with oxidative stress. Under oxidative stress, ADAR150 slightly changes in attached cells and increases at 1h with oxidative stress in 
detached cells. Dicer1 RNA decreases in attached cells from 10min to 2h after stress stimulation and recovers to normal level after 2h 
of stimulation. In detached cells, Dicer1 RNA decreases after 40min of stimulation. Alu RNA subtype sequencing in A549 Cells with 
oxidative stress. The subtype of Alu RNA in control cells belongs to Sx, while the subtype in oxidative stress group cells belongs 
to Sc. Conclusion It would be a promising way in the therapy of acute and progressive lung injury to interfere or block the cascade 
effects, which are induced by the oxidative stress and will stimulate cell damage in the beginning of ALI. The increasing of Alu RNA 
might induce cell damage and apoptosis in the early stage of oxidative stress and then result in pathological changes in acute lung 
injury. In this study, the molecular mechanisms were identified in the cell model to provide not only a new clue for oxidant related 
ALI, but also a stable base for the study of ALI. Fur-thermore, this study could promote the early diagnosis and clinical therapy of 
ALI to a new stage. 

P-2-064   Antiviral effects of dsRNA-dependent caspase recruiter
1Wei Wang, 1Weihua Wang, 1Zhen Yan, 2Jinghua Yang ( 1State Key lab on Cancer Biology, Dept. of Pharmacogenomics, School of 
Pharmacy, Fourth Military Medical University, 2 Surgical Oncology Laboratory, Boston VA Medical Center, Boston University School 
of Medicine, Boston, MA, USA ) 

yanzhen@fmmu.edu.cn, jyang@bu.edu 

Double-stranded RNA above 30bp could induce inflammation in mammalian species. The existence of long double-stranded RNA 
in the infected cells is a trait shared by most of vir-uses. That may be a common character of viral infection. A fusion protein named 
dsRNA-dependent Caspase Recruiter (dsCARE) was constructed, which could bind dsRNA and in-duces apoptosis in cells. Here 
we report the antiviral effects of the dsCARE. Concentration dependant MTT experiment shown that 2μg/ml and above dsCARE 
could inhibit the cell viability in poly(I:C) transfected Hela cells. dsCARE at 4μg/ml and above could block Adenovirus replication 
in GFP labeled Adenovirus (ADV) infected HEK 293 cells and Respiratory Syncytial Virus (RSV) infected HEp-2 cells. Although 
dsRNA has not been detected in RSV infected HEp-2 cells by dsRNA antibodies, the fluorescence decreasing of RSV and viable cells 
increasing after dsCARE treatment were observed. It suggests that dsCARE is effective on antivirus, including both the double strand 
DNA virus such as ADV and negative strand RNA virus such as RSV. Flow cytometry and western blot shown that apoptotic signal 
was strong and cleaved caspase-3 and -9 were positive, which means that dsCARE could induce cells apoptosis to defend against 
viral infection. In conclusion, we have put forward a new antiviral target and a different way to investigate the mechanism of viral 
infection and host defense. dsCARE has been approved to be a new antiviral candidate. 

P-2-065 Identification of the HLA-B*1301-bound peptides
1Jun Zhang, 2Haijun Yang, 3Haishan Li, 4Feng Liu, 1Qiang Jia, 1Huawei Duan, 1Yong Niu, 1 Ping Bin, 1Yuxin Zheng, 1Yufei Dai ( 1Key 
laboratory of Chemical Safety and Health, Chinese Centre for Disease Control and Prevention. National Institute for Occupational 
Health and Poison Control, Chinese Centre for Disease Control and Prevention, 2Department of Preventive Medicine, College of 
Basic Medical Sciences, Hubei University of Chinese Medicine, 3nstitute of Chemicals Safety Chinese, Academy of Inspection and 
Quarantine, 4 National Center of Biomedical Analysis ) 

yf_dai@sina.com 

Abstract: Trichloroethylene (TCE) induced hypersensitivity dermatitis is one of the critical occupational disease among workers in 
China which is unpredictable, dose-independent and life threatening. The mechanisms by which TCE causes the disease are still not 
well un-derstood. Our previous genetic association studies have identified a strong linkage between TCE-induced hypersensitivity 
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dermatitis and the HLA-B*1301 allele. In this study, we searched for peptides bound to the HLA-B*1301 molecules that might 
be involved in the disease. The peptides were recovered by recombinant expression of HLA-B*1301 mo-lecules from the C1R-
HLA-B*1301 transfectant cells and analyzed using liquid chromato-graphy-tandem mass spectrometry. A total of 57 HLA-B*1301-
bound peptides from the C1R-HLA-B*1301 transfectant cells were identified, and these peptides ranged from 9-23 amino acids (AAs) 
long. The aforementioned peptides were mainly 9(22/57, 38.60%), 10(15/57, 26.32%), 11(13/57, 22.81%) AAs long; in addition, 4 
peptides were 12 AAs long, and 3 peptides were each 16, 20, 23 AAs long. To analyze the characteristics of HLA-B*1301-bound 
peptides, the frequency of AA residues at each position were calculated by an algorithm which originally accommodated only 
9-12-mer peptides. Among these pep-tides, there was a strong preferences for AA residues L (38.89%), Q (33.33%) at the anchor-
ing residue P2 and L (35.19%), F (24.07%), I (14.81%), W (11.11%) at the P9 (Pc) site. Inter-estingly, hydrophobic AA residues were 
of high specificity at Pc, accounting for 92.59%. In addition, AAs R (25.93%) and A (18.52%) were found more frequently at P1, D 
(29.63%) at P3, E (24.07%) at P6, and R (24.07%) and K (20.37%) at P8. HLA-B*1301-bound peptides were identified for the first 
time in our research, the results of which could greatly contrib-ute to the HLA binding peptides database and enhance the mechanistic 
understanding of TCE-induced hypersensitivity dermatitis. 

P-2-066   PDIp Is a major intracellular estrogen-storage protein that modulates the tissue levels of estrogen in 
the pancreas

付新苗  ( 北京大学 )

fuxinmiao@pku.edu.cn 

17β-Estradiol (E2), a female sex hormone, has important biological functions in a woman's body. Pancreas, often considered a 
non-classical E2-targeting organ, is known to be func-tionally regulated by E2, but little is known about how estrogen actions are 
regulated in this organ. Here we report that the pancreas-specific protein disulfide isomerase (PDIp), a protein folding catalyst, can 
act as a major intracellular E2 storage protein in a rat model to modulate the pancreatic tissue level, metabolism and action of E2. 
The purified endogen-ous PDIp from both rat and human pancreatic tissues can bind E2 with Kd of approxim-ately 150 nM. The 
endogenous PDIp-bound E2 accounts for over 80% of the total pro-tein-bound E2 present in rat and human pancreatic tissues, and 
this binding protects E2 from metabolic disposition and prolongs its duration of action. Importantly, we showed in ovariectomized 
female rats that the E2 level in pancreas reaches its highest level (9-fold in-crease over its basal level) at 24-48 h after a single 
injection of E2, and its level is still ap-proximately 5-fold higher even at 96 h. By contrast, the E2 level in the uterus quickly re-turns 
to its basal level at 48 h after reaching its maximal level (about 2-fold increase) at 24 h. Together, these results showed, for the first 
time, that PDIp is a predominant intracellu-lar estrogen storage protein in the pancreas, which offers novel mechanistic insights into 
the accumulation and action of estrogen inside pancreatic cells. 

P-2-067 Germline P53 V157D and PMS2 R20Q mutants synergize to promote tumorigenesis in a familial cancer 
syndrome
1Zuoyun Wang, 1Bin Gao, 2Yihua Sun, 1Yi Lu, 1Rong Fang, 1Yijun Gao, 1Yun Zhao, 2Haiquan Chen, 1Hongbin Ji ( 1Institute of 
Biochemistry and Cell Biology, Shanghai Institutes for Biological Sciences, Chinese Academy of Sciences, Shanghai, 2Thoracic 
Surgery, Shanghai Cancer Hospital, Fudan University ) 

yunzhao@sibs.ac.cn, hqchen1@yahoo.com, hbji@sibs.ac.cn 

Germline mutations are responsible for familial cancer syndromes which account for ap-proximately 5~10% of all types of cancers. 
These mutations mainly occur at tumor sup-pressor genes or genome stability genes, such as DNA repair genes, rarely at proto-
oncogenes. Here we have identified a cancer predisposition family, in which seven mem-bers were inflicted with a wide spectrum 
of cancer including one diagnosed with lung can-cer at 22 year-old. Sequencing analysis of tumor samples as well as histologically 
normal specimens identified two germline mutations existing in the familial cancer syndrome, one is a P53 mutant V157D, and 
the other is a mutation of the mismatch repair gene PMS2. Further we have demonstrated P53 V157D and PMS2 R20Q mutants 
significantly syner-gized to enhance tumor formation detected by functional assay in vitro and transgenic drosophila system in vivo. 
Also, co-expression of P53 V157D and PMS2 R20Q render the cells resistance to radiation- induced apoptosis in vitro and transgenic 
drosophila system in vivo with UV treatment. Co-expression of P53 V157D and PMS2 R20Q could also resist to chemotherapy-
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induced apoptosis via down-regulation of P21 in vitro. Taken together, these data have convin-cingly demonstrated that P53 V157D 
and PMS2 R20Q co-contribute to the familial cancer syndrome and the synergies between P53 and PMS2 mutants may accelerate the 
process of tumorigenesis. 

P-2-068 Resveratrol mediated inhibition of leukemic cell growth involves the apoptotic mechanism and some 
extents of modification in anti-oxidant enzymes
1Md. Asaduzzaman Khan , 1Xinxing Wan, 1Mousumi Tania, 1Aihua Xu, 2Dianzheng Zhang, 1 Hanchun Chen ( 1Department of 
Biochemistry, School of Biological Science and Technology, Central South University, 2Philadelphia College of Osteopathic Medicine ) 

chenhanchun@csu.edu.cn 

Background: Leukemia is one of the most common and deadly cancers world-wide. Most forms of leukemia are treated with 
pharmaceutical medication, typically combined into a multi-drug chemotherapy regimen. Resveratrol (RSV) is a natural polyphenol 
which has been reported to be effective against cancers, but its mechanism of action is not com-pletely understood currently. In 
this study we have investigated the mechanism of RSV’s action on the anti-oxidative axis in leukemic cells. Methods: The chronic 
myelogenous leukemic (CML) cell lines K-562, KT-1/A3, KT-1/A3R and acute myelogenous leukemic (AML) cell line HL-60 were 
treated with different concen-trations of RSV (10-100 μM). Cell growth was studied by trypan blue stained cell counting; the activity 
of antioxidant enzymes was determined by spectrophotometric method, and their expression level was determined by Western 
blot analyses; the cellular apoptotic rate was estimated and cell cycle was analyzed by flow cytometry. Results: RSV showed dose 
dependent growth inhibition in leukemic cells with more poten-tiality against HL-60 cell line. Even at low concentration of RSV (10 
μM), it showed signific-ant growth inhibition in HL-60. However, RSV at low concentration did not show significant effect on K-562, 
KT-1/A3 and KT-1/A3R, but higher concentration of RSV was also effective against these cell lines. While inhibiting cell growth, 
RSV significantly increased the rate of apoptosis in HL60 cells. RSV also modified the expression and activities of antioxidant en-
zymes in some extents. Conclusion: This study confirms that RSV is an effective anti-leukemic agent, especially against AML cell 
line HL-60. This study also reports that modulation of apoptotic pathway and antioxidant enzymes may be the part of mechanisms of 
RSV's anti-leukemic action. 

P-2-069 Recombinant human CXCL8(3-72)K11R/G31P regulates smooth muscle cell proliferation and migration 
through blockage of IL-8 receptor

高颖 , 秦元华 , 范福顺 , 赵莹 , 崔颖 , 魏晓晴  ( 大连医科大学 )

gaoying822@hotmail.com 

The aims of the study were the therapeutic efficacy of G31P, an antagonist of IL-8 receptor, with a mouse model of hyperlipidemia 
and the potential mechanisms of G31P through the vascular smooth muscle cell (VSMC) proliferation and migration in a cell line. 
Male BALB/c mice were fed high fat diet for 6 months. G31P was injected subcutaneously. Blood IL-8, lipid profile and aorta 
expression of inflammatory factors and MMP2, MMP9 were investig-ated. A7r5 cells were treated with IL-8 with/without G31P. Cell 
proliferation and migration were investigated. G31P significantly suppressed hyperlipidermia-induced abnormal lipid profile, increase 
of IL-8, proinflammatory factor, and MMP2, MMP9 expression.G31P also inhibited the VSMC proliferation and migration both in 
vitro and in vivo. These findings in-dicate the potential therapeutic effects of G31P in preventing the development of athero-sclerosis 
by antagonizing IL-8 receptor and decreasing the biologic activity of IL-8. 

P-2-070  新型IDO抑制剂的发现及其治疗人类重大疾病的研究

杨青 ( 复旦大学 )

yangqing68@fudan.edu.cn 

IDO（indoleamine 2,3-dioxygenase, 吲哚胺2，3－双加氧化酶）是催化色氨酸沿着犬尿氨酸途径分解代谢的限速酶，已被证

实与肿瘤、阿尔茨海默病、抑郁症、白内障等多种人类重大疾病的发病机制密切相关，而IDO抑制剂是具有新药靶，新机

制的广谱药物，其应用前景非常广阔。鉴于IDO与人类重大疾病的密切关系，近年国外深入广泛地开展了IDO抑制剂的研
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发，数个IDO抑制剂已经进入临床实验，而国内相关工作还鲜有开展。2006年以来，申请人表达、纯化了重组人IDO，建立

了IDO活性检测系统，搭建了IDO抑制剂筛选平台；采取天然提取和化学合成并用的手段，在数百个化合物中筛选出几十个

优良的IDO抑制剂；完成了这些IDO抑制剂的酶动力学测试，细胞水平抑制活性测试，与IDO蛋白的三维对接试验；运用获

得的IDO抑制剂进行了抗肿瘤、抗阿尔茨海默病的药效学研究；在分子、细胞、动物整体水平初步研究了IDO抑制剂抗肿

瘤、抗阿尔茨海默病的机制。

P-2-071   MicroRNA-155 mediates vitamin D-induced negative feedback inhibition of Toll- like receptor signaling

陈允梓  ( 中国医科大学 )

The negative feedback mechanism is essential to maintain effective immunity and tissue homeostasis. 1,25-dihydroxyvitamin D 
(1,25(OH)2D3) modulates innate immune response, but the mechanism remains poorly understood. Here we report that vitamin D 
receptor (VDR) signaling attenuates Toll-like receptor-mediated inflammation by enhancing the negative feedback regulation. VDR 
inactivation leads to hyper inflammatory response and loss of endotoxin tolerance in mice or macrophages when challenged with 
lipopolysac-charide (LPS), due to miR-155 overproduction that over-suppresses SOCS1, a key regulator of the negative feedback 
loop. Deletion of miR-155 attenuates vitamin D suppression of LPS-induced inflammation, confirming that 1,25(OH)2D3 stimulates 
SOCS1 by down-regulating miR-155. Together these data identify a novel regulatory mechanism for vitamin D to control innate 
immune reaction. 

P-2-072  Differential expression of Prohibitin 1 in non-small cell lung cancer and matched peritumoral tissues 
and the explore of PHB1 subcellular localization in lung cancer cell lines 
1Ping Jiang, 2Yang Xiang, 2Yanjie Wang, 2Yun Zhang ( 1Key Laboratory of Animal Models and Human Disease Mechanisms, Kunming 
Institute of Zoology,Chinese Academy of Sciences, Kunming, Yunnan 650223, China; Department of pathology, Kunming Medical 
College, Kunming, Yunnan 650032, China, 2Key Laboratory of Animal Models and Human Disease Mechanisms, Kunming Institute 
of Zoology,Chinese Academy of Sciences, Kunming, Yunnan 650223, China ) 

Lung cancer remains the leading cause of cancer-related deaths worldwide, and the mor-bidity and mortality of lung cancer is 
increasing recent years in China. With a variety of biological functions, PHB1 has been proved tumor-associated. Proteomic studies 
of lung cancer have revealed that the protein expression of PHB1 in lung cancer tissues is higher then corresponding normal lung 
tissues. There are various histological types of lung cancer and each of them shows different malignancy and biological behavior. 
Combined with clin-ical feature, our research purposed to discuss the different role of PHB1 in various types of lung cancer tissues 
and cell lines. 55 surgical removal samples of non-small cell lung cancer tissues and peritumoral normal lung tissues were collected 
and confirmed by pathological assessment. We first detected mRNA expression of PHB1 by semi-quantitative PCR and quantitative 
real-time PCR. The results showed that PHB1 mRNA expression was generally increased in lung cancer tissues as compared with 
matched noncancerous tissues and closely related with lymph node in-vasion (P=0.003) and tumor differentiation(P=0.015). Western 
blotting and immunohisto-chemistry (n=26) also showed that PHB1 protein levels were significantly increased in lung cancer 
tissues, especially in the metastatic carcinoma tissues within lymph node, and re-lated with distant metastasis(P=0.018). In view of 
the complexity of lung cancer tissues, four cell lines (BEAS-2B normal human bronchial epithelial cell line, SK-MES human lung 
squamous carcinoma cell line, NCI-H157 human lung adenocarcinoma cell line, NCI-H292 human lung squamous carcinoma cell 
line - lymph node metastatic) were selected for further exploring the roles of PHB1 in dif-ferent types of lung cancer. Flow cytometry 
analysis showed significantly different distribu-tion of PHB1 protein on cell membrane. PHB1 protein content was abundant on the 
mem-brane of BEAS-2B but missing on cancer cell lines. Subsequently, total protein, nucleopro-tein and mitochondrial protein were 
extracted respectively and verified using Western blotting. We found that the levels of PHB1 in total protein of all cancer cell lines 
were obvi-ously increased when compared with BEAS-2B. In this study, we showed that the expression of PHB1 was increased 
in lung cancer, and the up-regulation of PHB1 was associated with the clinically aggressive phenotype. It’s prompted that PHB1 
may be regard as a potential biomarker of prognosis. The various subcellular localization of PHB1 protein in different types of lung 
cancer cells probably re-lated to its translocation and suggests that PHB1 may play different roles in various types of lung cancer. 
The microenvironment of lung cancer cells in vivo is more complex then in vitro, accordingly, further studies are required for 
understanding the roles of PHB1 in lung cancer. 
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P-2-073  金钗石斛水提物对糖尿病大鼠肾脏非酶糖基化和氧化应激的影响

唐彦萍 , 陶凤  ( 遵义医学院 )

yanping_193@yahoo.com.cn 

目的：观察金钗石斛（Dendrobium Nobile Lindl ,DNL）对糖尿病(Diabetcs Mellitus, DM)大鼠肾脏非酶糖基化和氧化应激的

影响，探讨DNL对糖尿病大鼠肾脏的保护作用。方法：用链脲佐菌素（Streptozotocin ,STZ）诱导DM大鼠模型。将DM大

鼠随机分为DM模型组、DNL低、中、高剂量组和氨基胍(Aminoguanidine,AG)组,另设一正常对照组。DM模型组和正常组

给予等量的蒸馏水，给药时间12周。分别检测：体重、尿量、饮水量、食物摄入量、肾脏指数、24h尿白蛋白、血糖、

糖化血红蛋白，血清尿素、肌酐、糖基化终末产物（Advanced glycation end products,AGEs），尿肌酐，肾组织AGEs、总

超氧化物歧化酶（Total superoxide dis-mutase,T-SOD）、丙二醛（Malondialdehyde,MDA）含量。用光学显微镜观察PAS染

色情况和透射电镜观察肾组织超微结构变化。实时荧光定量PCR检测糖基化终末产物受体（Receptor foradvanced glycation 

end products,RAGE）mRNA表达。用Western blot技术检测RAGE蛋白表达。结果：成功建立DM大鼠模型。DNL中高剂量

明显降低血糖和糖化血红蛋白水平（p<0.05）。与正常大鼠相比，DM大鼠血尿素（p<0.001）、24h尿白蛋白水平明显增

加（p<0.001）、肌酐清除率明显降低（p<0.001）；而DNL明显降低DM大鼠血尿素水平（p<0.05）、24h尿白蛋白水平

（p<0.05）、增加DM大鼠肌酐清除率（p<0.05）。与正常大鼠相比，糖尿病大鼠血清及肾组织AGEs（p<0.001）、肾组织

MDA含量明显增加（p<0.001），T-SOD活性明显降低（p<0.001）。DNL明显降低血清及肾组织AGEs水平，并呈剂量依赖

关系；明显增强DM大鼠肾组织T-SOD活性（p<0.05）、降低MDA水平（p<0.001）。DM大鼠肾脏指数与正常大鼠相比明显

增加（p<0.001），DNL明显降低DM大鼠肾脏指数（p<0.05）。光镜观察PAS染色和透射电镜扫描发现糖尿病大鼠系膜明显

扩张、基底膜明显增厚，DNL和AG都减轻了系膜的扩张和基底膜的增厚。实时荧光定量PCR和Western blot结果显示DNL及

AG都明显下调RAGE mRNA及蛋白的表达。结论：金钗石斛具有降低血糖、抑制AGEs的形成、下调RAGE mRNA及蛋白的

表达、抑制氧化应激的作用，从而延缓糖尿病肾病的发生发展。

P-2-074   Herpes simplex virus infection of T cell and interfering with its function

杨寅 , 王雨 , 陈祥东 , 张翠竹 , 曹又佳  ( 南开大学 )

caoyj@nankai.edu.cn 

Herpes simplex virus (HSV), featured by its ability to infect and establish latency in human dorsal root ganglia, is one of the viruses 
hardly to cope with. T cell is critical in HSV im-munity, but can not prevent HSV reactivation, indicating HSV have ability to 
interfere with T cell function. Using Jurkat cells as a T cell model system, we demonstrated that HSV-1 can infect and replicate in T 
cell. The proof was in three folds: 1)The representative mRNAs of immediate early, early and late genes of HSV-1 were detected in 
the infected T cells; 2)Total HSV-1 proteins synthesis showed correlation with the post infection times;3)Infective progeny HSV-1 
viruses were produced in the infected Jurkat cells. Further, we found that HSV-1 infection impacts T cell receptor(TCR) mediated 
signaling as the pro-duction of IL-2 is reduced in viral infected T cells. The TCR-induced mRNA level of IL-2 in HSV-1 infected 
T cells was only 30 percent that of mock-infected sample, in consistent with the IL-2 secretion results. In another part, we showed 
that HSV infection induced IL-2 inhibition becomes more obvious as the pre-infected hours increase, suggesting that de novo viral 
proteins translation can help to the inhibition of TCR stimulation-induced IL-2 production, but not excluding virion proteins also have 
contribution. Thus, HSV infection can inhibit TCR activation-induced IL-2 production, primarily by decreasing the IL-2 mRNA. In 
this way, host cell immune response gets suppressed and virus can take advantage of it. The exact mechanism of this inhibition and 
the responsible viral component(s) remains to be elucidated. 

P-2-075 Up-regulation of β3-adrenergic receptor mRNA in epididymal fat pads of obesityprone mice

Zhiqiang Mei, Huailin Xiong, Xiong Luo, Huisong Zhou, Maoxian Li, Lei Yang, Haiqing Yu ( Luzhou Medical College ) 

yhq@126.com 

β3-adrenergic receptor (β3-AR) plays a crucial role in fat metabolism. To detect the levels of β3-adrenergic receptor (β3-AR) mRNA 
in epididymal fat pads, obesity-prone mice were induced via a high-fat diet. After five weeks on high-fat diet, epididymal fat pads 
were ob-tained from Kunming mice that were identified as diet-induced obesity (n=8). Mice fed a standard rodent diet were used 
as controls (n=8). The expression of β3-AR mRNA was analyzed using a reverse transcription and semi-quantitative polymerase 
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chain reaction (SQ-PCR) with GAPDH mRNA as a reference. The fat β3-AR/GAPDH mRNA ratio was 1.98±0.34 and 1.19±0.26 in 
obesity-prone group and healthy group, respectively. The ex-pression level of β3-AR mRNA in epididymal fat pads was significantly 
increased (p<0.01) in mice fed a high-fat diet. This suggested that β3-AR mRNA expression is closely related to lipolysis increase 
and fat metabolism. Therefore, β3-AR is a potential target for thera-peutic intervention in human obesity and type 2 diabetes. 

P-2-076 The effection of shMRE11 on the drug resistance of multidrug-resistant hepatocellular carcinoma cell 
line BEL7402/5-FU

Fang FAN, Lei GENG, Chang-fu LI ( Department of Biochemistry, Zunyi Medical College, Zunyi 563003, Guizhou, China ) 

fanf1970@126.com 

Objective:To investigate the effect of silencing MRE11 gene by shMRE11 on the chemotherapeutic drug sensitivity and the 
resistance-associated protein(MRP1) expression on the resistant hepatic cancer cells BEL7402/5-FU. Methods: shMRE11 was 
transiently transfected into BEL7402/5-FU cells via cathodolyte liposome transfection method. Determination the drug sensitivity 
to DDP、MMC、ADM、5-FU by using MTT. The mRNA and protein expression levels of MRP1 detected by Real-time PCR and 
Western blot. 

Results:Significant reduction of IC50 value was observed on shMRE11 group treated with DDP、MMC、ADM、5-FU compared 
with the control group. Real-time PCR and Westernblot analysis of MRP1 showed that its expression was decreased on both mRNA 
and pro-tein levels. Conclusions: Our results revealed that low expression of MRE11 can effectively improve the sensitivity to 
anticancer drugs on BEL7402/5-FU cells. Moreover, low expression of mul-tidrug resistance associated protein MRP1, to some 
extent, may be involved in the mech-anism of reducing drug resistance. 

P-2-077  Identification of UNC5D as a tumor suppressor for unfavorable neuroblastomas
1朱育焱 , 2于萌 , 3李元元 , 1杨春明 , 2董婉维 , 3大平美纪 , 3中川原章  ( 1中国医科大学附属第一医院, 2 中国医科大学实验动
物部, 3日本千叶癌中心研究局 )

zhyy88@hotmail.com 

We have previously cloned the UNC5D gene, a novel member of the dependence receptor UNC5 family, from the oligo-capping 
cDNA library generated from anonymous neuro-blastoma tissues, and found that UNC5D is a direct transcriptional target of tumor 
sup-pressor p53. In the present study, we investigated its expression levels in 108 primary neuroblastomas (NBLs) as well as its 
function in cells. Quantitative RT-PCR analysis showed that expression of UNC5D mRNA was significantly lower in advanced stages 
3 and 4 (p<0.001) and older age (>18 months, p=0.056). Immunohistochemical study showed that UNC5D was highly expressed 
in the membrane and cytoplasm of the tumor cells in favor-able NBLs, but was almost undetectable in the unfavorable samples, as 
was similar to the expression pattern of TrkA, a known prognostic indicator for favorable NBL. Kaplan-Meier cumulative survival 
analysis indicated that low expression of UNC5D could predict unfavor-able outcome specifically among the advanced stages (3 
and 4) of NBLs. Furthermore, uni-variate as well as multivariate analysis confirmed that UNC5D expression was an independ-ent 
prognostic indicator for neuroblastoma from age at diagnosis, disease stages, MYCN amplification, TrkA expression and DNA ploidy. 
Treatments with both histone deacetylase inhibitor and methylase inhibitor increased UNC5D expression in various neuroblastoma 
cell lines, suggesting that down-regulation of UNC5D in unfavorable NBL might be at least in part related to epigenetic silencing. On 
the other hand, enforced expression of UNC5D induced apoptosis and inhibited proliferation in neuroblastoma cell lines. Moreover, 
vari-ous apoptotic stimuli including NGF depletion induced UNC5D expression in neuro-blastoma cell lines as well as primary 
neuroblastoma cells. Collectively, our results indicate that UNC5D is a candidate tumor suppressor whose silencing may contribute to 
aggressive growth and poor outcome in neuroblastoma. 

P-2-078  Overexpression of STK15 in human esophageal squamous cell carcinoma cells promotes tumor cell 
malignant development

王晓霞 , 路娜 , 赵艳  ( 山西医科大学 )

wxiaoxia99007@yahoo.com.cn 



���

P
osters│

2012

年
全
国
生
物
化
学
与
分
子
生
物
学
学
术
大
会

Esophageal squamous cell carcinoma (ESCC) is one of the most aggressive cancers and the overall prognosis for esophageal cancer 
patients is poor. The main causes for this low sur-vival rate are recurrence and metastasis. STK15 kinase, a centrosome- and microtu-
bule-associated protein, is a potential oncogene. Amplification and overexpression of STK15 have been found in several types of 
human tumors, including ESCC. It has been demonstrated that overexpression of STK15 is associated with the invasive capability 
and lymph nodes metastasis in ESCC. However, direct evidence for a role of STK15 in tumor de-velopment and metastasis is 
lacking. To investigate this, we transfected a STK15 gene into ESCC cells and established isogenic cell lines that overexpressed 
STK15 protein. In vitro analysis showed that the STK15-transfected clones promoted tumor cells proliferation, ad-hesion, migration 
and invasion compared with vector control clone. Moreover, we repor-ted that tumors from STK15-transfected clones in nude 
mice markedly stimulated subcu-taneous tumor growth and enhanced spontaneous lung and lymph node metastasis than that from 
the vector control clone. In conclusion, those data provide direct evidence that substantially support a role for STK15 in ESCC 
progression. The findings in this study provide new insights into understanding the molecular mechanism involved in ESCC oc-
currence and progression and indicate that STK15 may be useful as a biomarker for ESCC development and metastasis as well as 
possibly a pharmaceutical target. 

P-2-079  17β-estradiol protects rat retinal neurons from oxidative stress induced apoptosis by repressing TLR2 
mediated inflammation

Hongbo Li, Baoying Wang, Xiaorui Yu ( Department of Genetics and Molecular Biology, Xi’an Jiaotong University College of 
Medicine, Xi’an, Shaanxi 710061 P.R. China ) 

xiaoruiy@mail.xjtu.edu.cn 

Our previous study has found that 17β-estradiol exerted its neuroprotective effect resist-ance to oxidative stress by repressing 
apoptosis in SD rat retina. And Toll-like receptors (TLRs) which recognize pathogen-associated molecular patterns and mediate innate 
and adaptive immunity stably expressed in normal cultured SD rat retinal neurons. Additionally, 17β-estradiol could significantly 
attenuated H2O2 induced enhanced expression of TLR2. In this present study, we tried to elucidate whether TLR2 plays roles in 
oxidative stress in-duced apoptosis and whether 17β-estradiol could exert its neuroprotective role by sup-pressing the inflammation 
induced by TLR2 in SD rat retinal neurons. Our data demon-strated that H2O2 could increase the expression of IFN-γ, TNF-α, IL-1β 
and IL-4, whereas in 17β-estradiol pre-administrated group, these above inflammatory cytokines significantly decreased. Moreover, 
the results of light-induced apoptosis in male SD rat retinal also re-vealed that 17β-estradiol could significantly reduce TLR2 
expression resistance to light damage. Furthermore, the data from siRNA illustrated that siTLR2 could effectively inhibit apoptosis 
of rat retinal neurons induced by H2O2. Taken together, our data demonstrated that TLR2 might play a critical role in oxidative stress 
induced apoptosis, while 17β-estradiol could exert neuroprotective effects by suppressing the inflammation mediated by TLR2 for 
reducing apoptosis in SD rat retinal neurons. 

P-2-080 Macrophage lacking Shp2 promotes fibrosis in an alternatively-activated manner

Bo Tao, Wei Jin, Xue Zhang, Yuehai Ke ( Department of Pathology and Pathophysiology, and Program in Molecular Cell Biology, 
Zhejiang University School of Medicine, Hangzhou, China 310058 ) 

yke@zju.edu.cn 

Alternative macrophage activation (M2) is critical in host defense against parasites and take a protective role in inflammatory 
bowel disease, but contributes to pathology in asthma and solid tumors. The mechanisms underlying macrophage programming 
are only partially understood and little is known about their amenability to manipulation in patho-physiological conditions. Shp2, 
a ubiquitously expressed cytoplasmic tyrosine phosphata-se, has been previously demonstrated to be a critical signal transducer 
and regulator in some diseases. This study aims to make clear the roles of Shp2 in M2 polarization. Herein, we demonstrate that 
Shp2 negatively regulates IL-4 induced M2 makers in RAW264.7 in vitro. Specific disruption of Shp2 gene in macrophages makes 
them more sensitive to IL-4 mediated skewing to M2 in vivo. Intraperitoneal administration of chitin also leads to M2 macrophages 
with higher arginase1 activity in Shp2-deficiency. Shp2 negatively acts JAK1-STAT6 pathway though its PTP activity and positive 
regulation in SOCS1 expression. More severe BLM induced pulmonary fibrosis in the mice that Shp2 specific deficient in macro-
phages. Together, these findings identify Shp2 as critical regulators of alternative macro-phage activation and Shp2 as a potential 
protector in diseases of fibrosis. 
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P-2-081 Docking protein Gab2 regulates mucous hypersecretion and goblet cell hyperplasia through TYK2/
STAT6 pathway

Yun Zhang, Xue Zhang, Yuehai Ke ( Department of Pathology and Pathophysiology, and Program in Molecular Cell Biology, 
Zhejiang University School of Medicine, Hangzhou, China 310058 ) 

yke@zju.edu.cn 

Goblet cell hyperplasia (GCH) and mucous hypersecretion are common pathological fea-tures of chronic pulmonary diseases 
including asthma, chronic obstructive pulmonary dis-ease (COPD), lung cancer and cystic fibrosis. Despite numerous studies, the 
molecular basis for this condition remains elusive. Here, we show a novel role for docking protein Gab2 (Grb2-associated binder 2, 
Gab2) in the regulation of airway mucous cell metaplasia. Gab2 is a member of the Dos/Gab subfamily scaffolding molecules and 
plays important roles in regulating growth, differentiation and inflammation. In this study, we found that an elev-ated level of Gab2 
correlates with up-regulated mucus in airway epithelia from lung cancer and COPD patients, which is consistent with observations in 
OVA-induced mouse lung in-jury. Knockdown of Gab2 in human airway epithelial cells (BEAS-2B and NCI-H292) in vitro decreases 
IL-13 induced expression of mucin genes (Muc5ac, Muc5b, Muc2) and goblet cell hyperplasia. In contrast, overexpression of Gab2 in 
lung epithelial cells promotes the expression of mucin genes. These results further support a potential function for Gab2 in epithelial 
metaplasia during lung injuries and inflammation. To address in vivo role of Gab2 in lungs, Gab2 knockout mice (Gab2-/-) were 
sensitized and challenged with ovalbu-min (OVA). Further analysis of lungs in an OVA-induced allergy model suggested that mu-cus 
glycoconjugate production and Muc5ac level are remarkably reduced in the Gab2-/-background. Mechanistically, Gab2 is essential 
for the activation of IL-13-induced TYK2/STAT6 by preventing SOCS3-mediated ubiquitination. Together, we define a novel role for 
Gab2 as a docking protein essentially involved in IL-13R/TYK2/STAT6 signaling that also positively regulates mucin synthesis, thus 
contributing to GCH; these findings have important implications for the pathogenesis and therapy of airway inflammatory diseases. 

P-2-082  Disruption of Shp2 destabilizes Hes-1/Stat-3 complex in intestinal epithelia, contributing to enhance 
self-renewal capacity and impair differentiation in crypt niche

Qiu Gui, Xue Zhang, Yuehai Ke ( Department of Pathology and Pathophysiology, and Program in Molecular Cell Biology, Zhejiang 
University School of Medicine, Hangzhou, China 310058 ) 

yke@zju.edu.cn 

The human gene Ptpn11 encoding the Src-homology 2 domain-containing phosphatase 2 (SHP2), has opposite self-renewal 
regulation of Shp2 for embryonic stem cells and neural stem cells. Shp2 may act as a proto-oncogene since dominantly activating 
mutations have been detected in several types of leukemia, while it has a tumor-suppressor function in hepatocellular carcinogenesis. 
Here we report a differentiation-inhibitor and tu-mor-suppressor function of Shp2. Intestinal epithelium-specific deletion of Shp2 
promotes the Notch and JAK/STAT signalling pathways fulfilling overlapping roles in growth and dif-ferentiation regulation via 
facilitating Hes1/Stat3 complex in intestinal epithelia, contribut-ing to weaken differentiation capacity in crypt niche. Here we show 
that STAT3 is activated in the presence of active Notch, as well as the Notch effectors Hes1. Hes1 associates with JAK2 and STAT3, 
and facilitates complex formation between JAK2 and STAT3, thus pro-moting STAT3 phosphorylation and activation in Shp2 
deficiency mice. It seems that Shp2 regulates the direct protein–protein interactions coordinate cross-talk between the Notch/Hes and 
JAK/STAT pathways in Lgr5+ cells. Lgr5, as an intestinal stem cell marker, expression is enhanced in Shp2 deficiency mice, while 
the number of BrdU+ cells also in-creases. There appears incomplete crypt-villus axis in 4 weeks old Shp2 deficiency mice with self-
renewal expansion and epithelial differentiation suffocated. Shp2 deficiency mice present growth reluctance and postnatal lethality 
in 6-8 weeks, dysfunctioning lipid ab-sorption and glucose homeostasis. Furthermore, lower expression of Shp2 enhanced AOM-
induced mutagenesis to induce intestinal tumorigenesis in heterozygous mice. Thus, in contrast to the NSCs effect, Ptpn11/Shp2 has a 
differentiation-inhibitor and tu-mor-suppressor function in intestinal epithelium. 

P-2-083  Cypher/ZASP is a novel A-kinase anchoring protein involved in the phosphorylation of L-type calcium 
channel
1Changsong Lin, 2Hongqiang Cheng ( 1Department of Pathology and Pathophysiology, and Program in Molecular Cell Biology, 
Zhejiang University School of Medicine, Hangzhou, China 310058, 2浙江大学医学院  )

hqcheng2@hotmail.com 
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PDZ-LIM domain protein Cypher/ZASP is mainly expressed in striated muscle and localizes at the sarcomeric Z-line through 
interacting with αactinin 2 and other Z-line proteins. As a cytoskeleton protein, Cypher/ZASP plays a pivotal structural role and is 
indispensable to maintain the sarcomeric integrity, especially under the contraction force stress, which has been demonstrated in 
several genetic modified animal models. Cypher/ZASP was known to interact with some signal proteins; however the potential signal 
role of Cypher/ZASP in cardiomyocytes remains elusive. A peptide fragment at ZM region of Cypher/ZASP was bioinformatically 
predicted to form an amphipathic helix. Cardiac forms of Cypher/ZASP (Cypher1C and Cypher2C) specifically interacted with PKA 
regulatory subunit RII alpha and the D/D region was involved. Muta-tions with disruption of the helix impaired the interaction while 
cardiomyopathy associated mutation T206I enhanced the interaction. Cypher/ZASP colocalized with RII at cardiomyo-cytes in 
vivo. Moreover, Cypher/ZASP itself is phosphorylated by PKA at Ser265 and Ser296 residues. L-type calcium channel, interacting 
with Cypher/ZASP, its phosphorylation modi-fication at Ser1928 has been reported to be involved in regulation the contraction of 
cardi-omyocytes. Cypher/ZASP was required for phosphorylation of L-type calcium channel at Ser1928 and was reduced in Cypher 
null mouse hearts. In conclusion, we have found that cytoskeleton protein Cypher/ZASP is a new A-kinase an-choring protein. The 
phosphorylation of L-type calcium channel is regulated by Cypher/ZASP. 

P-2-084   Antitumor activity and DNA binding study of oxoglaucine

Wei Kang, Zhen-feng Chen, Yan-fang Shi, Yan-cheng Liu ( 广西师范大学化学化工学院 )

chenzf@gxnu.edu.cn 

Oxoglaucine (OG) was synthesized from the raw material–(+)boldine. Its structure was characterized and determined by means of 
ESI–MS, IR, 1H–NMR and X–ray single crystal diffraction analysis. In vitro antitumor activity test by MTT method showed that 
OG at 20 µM exhibited strong cytotoxicities against selected human tumor cell lines including 7404, 7901, Hela and MCF-7 and 
A549 with the inhibition rates of 12.60±1.64, 8.41±2.19, -2.63±5.57,13.47±1.33 and 15.50±1.63 μM, respectively. On the molecular 
level, the interac-tions between OGand DNA have been studied by means of UV–Vis, circular dichroism, fluorescence spectroscopic 
analyses, viscosity experiment and agarose gel electrophoresis. It suggests that OG interacted with DNA mainly via an intercalative 
binding mode due to its good planarity and extended cyclic conjugated system. Therefore, interac-tion with DNA may be one of 
the possible antitumor mechanism of OG, which will interfere in the DNA replication and synthesis. Furthermore, electrostatic 
interaction between OG and DNA is also suggested, which will reinforce the binding affinity of OG to DNA. 

P-2-085  Estrogen affects the sensitivity of Herceptin in ER positive breast cancer cells through ER non-genomic 
activity

Xiao-Mei Jian, Bin Chen, Yang Wang, Feng-tian He ( Department of Biochemistry and Molecular Biology , Third Military Medical 
University, Chongqing, 400038, China ) 

binnchen118@yahoo.com 

Estrogen affects the sensitivity of Herceptin in ER positive breast cancer cells through ER non-genomic activity Xiao-Mei Jian, Yue 
Wang, Bin Chen#, Feng-tian He, Yang Wang, Yuping Li, Gui-yu Lou, Yuan-yi Zhao Department of Biochemistry and Molecular 
Biology , Third Military Medical University, Chongqing, 400038, China #Correspondence to: Dr.Bin Chen, Department of 
Biochemistry and Molecular Biology , Third Military Medical University, Chongqing, 400038, China E-mail: binnchen118@yahoo.
com This work was supported by grants from National Natural Science Foundation of China (No. 30972933) , Natural Science 
Foundation of Chongqing, China (CSTC.2009AC5173) and Scientific Research Foundation for Returned Overseas Chinese Scholars, 
Third Military Medical University (2009) 

Both estrogen receptor (ER) and epidermal growth factor receptor (EGFR/HER2) signalings are involved in the physiological 
functions such as proliferation, survival, development and differentiation of breast cancer cells. Estrogen(E2) liganded ER has been 
demonstrated to regulate the target gene transcription by the classical genomic activity. In addition, ER loc-ated in the membrane or 
the cytoplasm has been found to mediate the rapid non-genomic activity and can cross talk with EGFR/HER2 signaling extensively, 
which may affect the therapeutic effects of Herceptin, a humanized monoclonal antibody against HER2, in ER positive breast 
cancer cells. In our present study, the potential role of ER non-genomic activity on the generation of Herceptin resistance in ER 
positive breast cancer cells was in-vestigated. BT474 cells, in which E2-stimulated cell proliferation was demonstrated previ-ously 
to be mediated mainly through the ER non-genomic activity was used as a model of ER-positive and HER2-positive breast cancer 
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in this study. In heregulin-treated BT474 cells in the absence or presence of E2, the different antiproliferative action of Herceptin 
was de-tected by cell proliferation assay, Herceptin- induced changes of the phosphorylation of MAPK or Akt, two key molecules 
downstream of HER2 pathway was observed by Western blot analysis and the E2-induced interaction of ER and IGF-1R, which was 
reported to be involved in ER non-genomic activity in other breast cancer cell lines was observed by Co-immunoprecipitation (Co-
IP), immunofluorescence and confocal studies. Our results showed that Herceptin could effectively inhibit the cell proliferation and 
reduce the phos-phorylation of MAPK or Akt in the absence of E2. In the presence of E2, the inhibitory ef-fect of Herceptin on cell 
proliferation was disappeared, Herceptin could not reduce the phosphorylation of MAPK or Akt and ER could interact with IGF-
1R in the membrane or cytoplasm. The pure anti-estrogen ICI 182,780 was able to restore both the Hercept-in-induced inhibition of 
the ERK-1/2 or Akt pathway and the antiproliferative action of this antibody and eliminate the interaction between ER and IGF-1R. 
Our studies here suggest that E2-liganded ER affects the therapeutic effect of Herceptin through non-genomic activity and may be 
involved in the generation of Herceptin resistance in ER positive breast 

P-2-086  34.5BP is a new cellular target for Herpes Simplex Virus virulence factor ICP34.5 anresponsible for 
virus-mediated effect on host gene splicing
1王雨 , 1杨寅 , 1吴松芳 , 1张翠竹 , 2何斌 , 1曹又佳  ( 1南开大学, 2伊利诺伊大学芝加哥分校 )

caoyoujia@gmail.com

The ICP34.5 protein of herpes simplex virus type 1(HSV-1) is a multi-functional virulence factor that plays crucial roles in viral 
replication and anti-host responses. Previous works demonstrated that ICP34.5 mediates PP1 dephosphorylate eIF-2α and thereby 
facilitates the protein synthesis and viral replication. Here, we identified a new cellular target of ICP34.5, named 34.5BP by 
immunoprecipitation and mass spectrophotometry. The interac-tion was confirmed by in vitro immunoprecipitation assay, as well as 
by in vivo bimolecular fluorescence complementation assay. The binding domain for 34.5BP is identified to be the N-terminal 72aa of 
ICP34.5. We also demonstrate that the expression of ICP34.5 alters the cellular distribution of 34.5BP from mitochondria to nuclei. 
We further propose that HSV-1 ICP34.5 binds with 34.5BP, inhibits cellular pre-mRNA splicing, and facilitates pre-mRNA splicing-
independent nucleocytoplasmic transportation of viral transcripts during virus in-fection. 

P-2-087  Guanine nucleotide exchange factor Vav1 plays a distinguished role in T-cell calcium signaling by 
binding to Calmodulin

李石洋 , 刘耀辉 , 万雅娟 , 杜明娟 , 李鸿鹭 , 张翠竹 , 曹又佳  ( 南开大学医学化学生物学国家重点实验室 )

caoyj@nankai.edu.cn 

Vav1, a guanine nucleotide exchange factor specifically expressed in hematopoietic cells, consists of multiple structural domains 
and plays multiple roles in T cell activation. The cal-ponin homology (CH) domain of Vav1 participates in regulating calcium flux, a 
key com-ponent of T cell receptor (TCR) mediated signaling pathways, and the activation of tran-scription factors including nuclear 
factor of activated T cells（NFAT）. Our previous work indicated that the CH domain exhibited this function through interacting 
with calmodulin (CaM). Focusing on the role of Vav1 in T cell calcium regulation, we narrowed down a key region within CH 
domain of Vav1 for its interaction with CaM, and this binding defective mutant, similar to CH deleted mutation, could not restore 
TCR-induced calcium mobiliza-tion and NFAT activation. Further studies showed that the other two isoforms of Vav family, Vav2 
and Vav3, though exist abundantly in T cells, failed to bind CaM. Substitution of the CaM-binding region of Vav1 by the homologous 
amino acids sequence of Vav2 or Vav3 disrupted its interacting with CaM. Sequentially, these mutants were found to be incapable of 
potentiating TCR-induced calcium flux. This study highlighted an important region in CH domain of Vav1 that distinguished it from 
Vav2 and Vav3 in associating to CaM, and thereby the TCR-mediated calcium signaling. 

P-2-088   APP modulates FoxO mediated cell death through AICD

王行军  ( 上海市同济大学 )

APP Modulates FoxO Mediated Cell Death through AICD Wang Xing jun, Wang zhi qiang, Huang jiu hong, Lei Xue Shanghai Key 
Laboratory for Signaling and Diseases, School of Life Science and Technology,Tongji University, Shanghai, China. 
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The amyloid precursor protein (APP) is a widely expressed transmembrane protein that plays a significant role in the pathogenesis of 
Alzheimer’s disease (AD). APP could be cleaved at multiple sites to generate a series of fragments including Aβ peptides and APP 
intracellular domain (AICD). Despite many studies focusing on the role of APP in neurode-generation, the physiological functions of 
APP remain largely unknown. While Aβ peptides have been commonly accepted as the main cause of onset and early pathogenesis 
of AD, recent studies proposed a direct role of APP in inducing neuronal cell death. Here we demonstrate, for the first time, that 
AICD modulates APP- triggered cell death through FOXO in Drosophila and mammals. First, we show that ectopic expression of 
APP in Droso-phila induces cell death in neuronal and non-neuronal tissues. Expression of APP not only phenocopies JNK signaling 
activation, but also induces endogenous puc expression, a read-out of the JNK pathway. Genetic epistatic analysis indicates APP 
executes its function through dFoxO, a transcription factor in the JNK pathway. Expression of a truncated APP without the APP 
Intracellular domain (AICD) fails to activate JNK signaling and cell death, while downregulation of psn, the γ-secretase responsible 
for producing AICD, suppresses APP induced cell death phenotype, suggesting APP modulates cell death through AICD. Biochemical 
work in mammalian cells demonstrates a direct physical interaction between AICD and FOXO, which co-localize in the cytoplasm 
and translocate to the nucleus upon hydrogen peroxide treatment. Finally, AICD could enhance FOXO- induced Bim expression in 
mammalian cells, suggesting AICD acts as a transcriptional co-activator of FOXO to reg-ulate Bim expression. 

P-2-089   Large-scale identification of functional genes regulating cancer cell metastasis

席建忠 , 张函槊 , 郝洋 , 杨君宇  ( 北京大学 )

jzxi@pku.edu.cn 

Metastasis is the overwhelming cause of mortality in patients with solid tumours. It is a complex and dynamic process, starting with 
local invasion, followed by intravasation into the systemic circulation, survival in the circulation, extravasation and establishment at 
dis-tant tissues, and ultimately vascularization of the resulting tumours. Therefore, a more complete understanding of the molecular 
mechanism that regulates this process requires a detailed characterization of all metastasis-related traits. As a new class of signalling 
modu-lators, miRNAs have attracted great attention for certain unique features, including multi-target regulation, tissue specificity, 
and evolutionary conservation. Through integrating RNAi technology and semiconductor fabrication technology, we de-veloped 
a novel self-assembled cell microarray (SAMcell), which is suitable for the high-throughput screening of the genes functionally 
regulating many cell behaviors, including migration, apoptosis or autophagy [1,2]. By taking use of this chip, we have accomplished 
the screening for 900 miRNAs or 700 kinase genes regulating the migration, invasion, or apoptosis of Hela cells. It was found that 
over 100 miRNAs and 40 kinase genes have a considerable impact on either above-described cell behaviors. Furthermore, miR-23 or 
miR-90, which downregulated in colon cancers, has been intensively characterized in order to deeply understand the role of miRNAs 
in cancer development. 

P-2-090  Ribosomal_L1 domain and Lysine_rich domain are essential for cellular senescenceinhibited gene 
(CSIG) to regulate proliferation and senescence

马利伟 , 祁姬 , 陈天达 , 童坦君  ( 北京大学医学部 )

maliwei@bjmu.edu.cn 

Cellular senescence-inhibited gene (CSIG), also named ribosomal_L1 domain-containing 1 (RSL1D1), is implicated in various process 
including cell cycle regulation, apoptosis, and tu-mor metastasis. We previously showed that CSIG plays an important role in regulating 
cell proliferation and cellular senescence progression through inhibiting PTEN, however, which domain or region of CSIG contributes to 
this function? To clarify this question, we investig-ated the functional importance of Ribosomal_L1 domain and Lysine (Lys) _rich domain 
of CSIG. The data showed that expression of CSIG potently reduced PTEN expression, in-creased cell proliferation rates, and reduced 
the senescent phenotype (lower SA-β-gal activity). By contrast, neither the expression of CSIG N- terminal (NT) fragment containing the 
Ribosomal_L1 domain nor C-terminal (CT) fragment containing Lys_rich domain could significantly altered the levels of PTEN; instead of 
promoting cell proliferation and delaying cellular senescence, expression of CSIG-NT or CSIG-CT inhibited cell proliferation and ac-celerated 
cell senescence (increased SA-β-gal activity) compared to either CSIG over-expressing or control (empty vector transfected) cells. The further 
immunofluorescence analysis showed that CSIG-CT and CSIG-NT truncated proteins exhibited different subcel-lular distribution with that 
of wild-type CSIG. Conclusively, both Ribosomal_L1 domain and Lys_rich domain of CSIG are critical for CSIG to act as a regulator of cell 
proliferation and cellular senescence. 
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P-2-091   Antitumor activity and action mechanism of Zn(II) complex of oxoglaucine

仲辉 , 刘延成  ( 广西师范大学化学化工学院 )

ycliugxnu@yahoo.cn 

A new zinc(II) complex (1) of oxoglaucine, which is a well known natural oxoapor-phine with wide-spectrum pharmacological 
activities, was synthesized and structurally de-termined by X-ray single crystal diffraction analysis. The cytotoxicity of complex 1 
against five human tumor cell lines (BEL-7404, SGC-7901, HeLa, MCF-7 and A549) were tested using MTT colorimetric method. 
The results indicated that complex 1 ex-hibited significant inhibitory activity against Hela cell line with IC50 of 16.36 ± 4.50 μM. 
On the molecular level, interactions between DNA and complex 1 were investigated schematically using a series of spectroscopic 
methods, viscosity measuremtns, and agarose gel electrophoresis experiments. It suggests that complex 1 interacted with DNA in an 
intercalation binding mode due to its good planarity and extended cyc-lic conjugated system. Of special note, complex 1 effectively 
inhibit Topoisomerase type I and type II even at low concentrations. From the results, DNA and topoisomerase may be potent 
antitumor targets for complex 1. 

P-2-092  Involvement of STAT5 signaling in SIV induced up-regulation of the cyclin D1
1Hui LI, 2Liyuan Guo, 1Wenting Hou, 1Shanshan Wang, 1Zhongmin Liu, 1Chao Zhang, 1Wei Jiang, 1Gang Li ( 1Department of 
Biochemistry and Molecular Biology, School of Basic Medical Science,Peking University Health Science Center, 2Institute of 
Psychology,Chinese Academy of Science ) 

ligang55@bjmu.edu.cn 

SIV and cytokine receptor have been veried to have a functional link and interaction. In SIV infected cells, virus play an important 
role in regulation of signal pathway. For example, in-vestigations from several laboratories have indicated that SIV could activate 
STATs. The results by using confocal microscopy and Western blotting in this study showed that SIV infection was able to activate 
cytoplasmic STAT5 in CEM x174 cells, which then translo-cated into the nucleus and bound to elements of the cyclin D1 promoter. 
In addition, Nef protein is also able to activate STAT5a. The ndings provides evidence demonstrating cross-talk between the SIV Nef 
and cytokine signaling in lymphocytes. Thus, we conclude that SIV may modulate cyclin D1 gene expression via STATs signaling, 
which will be benecial for further understanding of the impact of HIV on immune regulation. 

P-2-093  Effects of Kidney-Tonifying recipe on the expressions of learning and memory related signal 
transduction protein

Xiang-ping Kang, Guo-qin Jin ( Shanghai University of TCM ) 

jinguoqin@yahoo.com.cn 

Objective:To observe the effects of Kidney-Ronifying recipe—Zuogui Wan and Yougui Wan on the expressions of learning and 
memory related signal transduction protein of aging rats. Methods: The nature old SD rats were used as senile animal model. The rats 
were ran-domly divided into five groups: (1)young group(aged 5 month), (2)senile group (aged 24 month), (3) senile + antagonist 
RU38486(aged 24 month), (4)senile + Zuogui Wan group(aged 24 month), (5)senile + Yuogui Wan group(aged 24 month). The spatial 
learn-ing and memory abilities were observed by Morris water maze test. The changes of LTP were tested by electrophysiological 
method. The contents of serum corticosterone were examined by the enzyme-linked immunosorbent assay(ELISA). The expressions 
of learning and memory related signal transduction protein and its mRNA——BDNF/CaM/CaMKⅡ/ERK/CREB/Arc /Synapsin 

were tested by Western blot and Real-time quantitative PCR. The regulating ef-fects of Kidney-Ronifying recipe on above indices 
were also studied. Result: Compared with young group, the spatial learning and memory abilities of senile rats were markedly 
decreased (P<0.05), the contents of corticosterone in serum of senile rats were obviously increased（P<0.05）. The expressions of 
the proteins—— BD-NF、CaM、pCaMKⅡ、pERK1/2、pCREB、pSynapsin-1 and Arc were obviously de-creased（P<0.05）. 

The expressions of mRNA——BDNF、CaM-1、CaMKⅡ、ERK1/2、CREB、Synapsin-1 and Arc were also decreased

（P<0.05）.Zuogui Wan、Yougui Wan andRU38486, however, could improve the abnormal changes of above indices of senile 
rats to varying degrees. Conclusions: The deterioration of learning and memory abilities in senile rats may be partly related to the 
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abnormal change of the signal transduction pathway. Kid-ney-tonifying recipe and RU38486 could improve spatial learning and 
memory abilities of senile rats through decreasing the high corticosterone levels and regulating the expres-sions of learning and 
memory related signal transduction molecules. Key Words: kidney-tonifying recipe; senile rat; corticosterone; learning and memory; 
signal transduction protein 

Fund Assistance: National Natural Science Foundation of China(30873317); Leading Aca-demic Discipline Project of Shanghai 
Municipal Education Commission(J50301) 

P-2-094  Salvianolic acid B Affects the cytokines expression and the level of plasma corticosterone in mice 
exposed to chronic mild stress

Xiao-hui Wu, Qiu-ying Zhao, Yu-bo Chen, Zi-li You ( School of Life Science and Technology, University of Electronic Science and 
Technology of China, Chengdu, 610054, China. ) 

youzili@uestc.edu.cn 

Salvianolic acid B (SalB), the most abundant and bioactive compounds extracted from Salvia Miltiorrhiza (Danshen), showed 
neuroprotective and anti-inflammatory activities in vivo and in vitro. Chronic mild stress (CMS) is one of the most common 
experimental pro-tocol to induce depression-like symptoms, which has been reported to cause the imbal-ance between pro- and 
anti-inflammatory cytokines in brain and upregulate the level of plasma corticosterone. The present study was to investigate the 
neuroimmunological effic-acy of SalB in mice with CMS modle. Male C57BL/6 mice were randomly divided into four groups: 
control group, CMS + Vehicle (normal saline, i.p.) group, CMS + SalB (20mg/kg, i.p.) group and CMS + imipramine (20mg/
kg, i.p.) group. RT-PCR was used to measure the transcriptional regulation of pro-inflammatory cytokines (IL-1β, TNF-α) and 
anti-inflammatory cytokines (IL-10, TGF-β) in hippocampus and cortex. The concentrations of corticosterone in mice plasma 
were determined by ELISA assay. It was showed that all the mice receiving CMS treatment about 7 weeks showed a variety of 
depression-like behavi-oral changes, including a significant reduction in sucrose preference and locomotion. High expression of pro-
inflammatory cytokines IL-1β in hippocampus, TNF-αin cortex were seen in depression-like mice, compared to the control group. 
However, SalB could significantly decrease the expression of pro-inflammatory cytokines IL-1β and TNF-α. Imipramine only down-
regulated the expression of IL-1β in hippocampus. Meanwhile, SalB markedly in-creased the expression of anti-inflammatory 
cytokines IL-10 and TFG-β in hippocampus, while imipramine had no effect. SalB also reduced the level of plasma corticosterone, as 
well as the imipramine. These results demonstrate that Salvianolic acid B can effectively re-strain the expression of cytokine factors 
IL-1β, TNF-αand increase cytokine factors IL-10, TFG-β in hippocampus and cortex caused by CMS, along with reducing the level 
of plasma corticosterone. 

P-2-095   Pdcd4 modulates airway remodeling via influencing eosinophil recruitment and macrophage alternative 
activation in antigen induced pulmonary inflammation in rats

Bo Zhong, Xudong Yang, Qingzhu Sun, Li Liu, Xi Lan, Wei Hou, Haiyan Liu, Congshan Jiang, Liesu Meng, Ning Gao, Shemin Lu ( Xi’
an Jiaotong University College of Medicine ) 

shemin.lu@gmail.com 

Asthma airway remodeling is associated with macrophage alternative activation closely. This study aimed to screen differentially 
expressed genes associated with airway remodel-ing and clarify its role in vitro and in vivo. Differentially expressed genes between 
anti-gen-induced pulmonary inammation (AIPI, a rat model for asthma) and control lung were screened by suppression subtractive 
hybridization (SSH) and verified by real-time quantit-ative PCR (Q-PCR). Programmed cell death 4 (Pdcd4) was identified by Q-PCR 
and immun-ohistochemistry in alveolar macrophages in AIPI. The Pdcd4-pEGFp recombinant plasmid was used to upregulate 
Pdcd4 expression in rat macrophage cell line NR8383 cells and Pdcd4 interfering plasmid was administrated intranasally to AIPI 
rats to observe the effects on airway remodeling. In addition, the peripheral blood cells of asthma patients were col-lected to assess 
the mRNA level of Pdcd4 expression. The results showed that Pdcd4 was signicantly upregulated in alveolar macrophages from 
AIPI rats. Upregulation of Pdcd4 in NR8383 cells increased the expression of macrophage alternative activation markers, in-cluding 
Fizz1, Ym1/2, arginase-1 and TGF-β1. The knockdown of Pdcd4 expression in AIPI rats was able to downregulate the expressions 
of alveolar macrophages alternative activa-tion markers, suppressed the lung eosinophil infiltration and attenuated the bronchus 
col-lagen deposition and mucus production. Moreover, Pdcd4 was upregulated in the peri-pheral blood cells of asthma patients. In 
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summary, Pdcd4 expression is upregulated in AIPI rat alveolar macrophages. Intervention of Pdcd4 expression can inhibit eosinophil 
inltration, macrophage alternative activation and airway remodeling. These observations may suggest that Pdcd4 is a novel factor that 
promotes macrophage alternative activation and airway remodeling in asthma. 

P-2-096  Cyr61/CCN1 is regulated by Wnt/β-catenin signaling and plays an important role in the progression of 
hepatocellular carcinoma

Zhi-Qiang Li, Wei Ding, Shi-Jun Sun, Jing Pan, Wei-Ke Si ( Department of Clinical Hematology, Third Military Medical University, 
Chongqing ) 

weikesi2004@hotmail.com 

Cyr61, a member of the CCN complex family of multifunctional proteins, is also found over-expressed in many types of tumor and 
plays dramatically different roles in tumori-genesis. We detect expression of Cyr61 in multiple organs tumors tissue array and 30 
hu-man tumors cases(include tumors from esophagus,stomach,liver,colon,breast and lung). The expression of Cyr61 was found in 
human tumors tissue array and in human tumors cases with positive straining in 77%(38/48) and 93%(38/48), respectively. Strong 
positive staining was defined in tumors from brain, esophagus and thyroid. Positive staining was defined in tumors from stomach, 
liver, colon, rectum, lung, kedney, uterine, skin, ovary and breast. Negative staining was defined in tumors from prostate, bladder and 
pancreas. Ab-normal activation of the canonical Wnt signaling pathway has been implicated in carcino-genesis. Transcription of Wnt 
target genes is regulated by nuclear β-catenin, whose over-expression is observed in Hepatocellular Carcinoma (HCC) tissue. In our 
study, we investig-ated the relationship between Cyr61 and β-catenin in HCC. We found that over-expression of Cyr61 was positively 
correlated with increased levels of β-catenin in 62 human HCC samples(r=0.793, P<0.01). Expressions of Cyr61 and β-catenin at 
both mRNA and protein levels were found in hepatocyte L02 and hepatomacarcinoma cell HepG2 , QGY-7701, H22, co-expression 
of Cyr61 and β-catenin was 100% of all cells. Activation of β-catenin signaling elevated the mRNA level of Cyr61 in HepG2 cells, 
while inhibition of β-catenin signaling reduced both mRNA and protein levels of Cyr61. We iden-tified two TCF4-binding elements 
in the promoter region of human Cyr61 gene. Resules of Chromatin immunoprecipitation(CHIP) assay and promoter luciferase 
reporter assay showed that β-catenin/TCF4 complex specifically bound to the Cyr61 promoter in vivo and directly regulated its 
promoter activity. Furthermore, we found that while Cyr61 protein was not expressed at a detectable level in the liver tissue of 
healthy individuals, its expres-sion level was elevated in the HCC and HCC adjacent tissues and was markedly increased in cancer-
adjacent hepatic cirrhosis tissue. Expression of Cyr61 was closely associated with some clinical manifestations, including the number 
of cancer nodules, degree of tumor dif-ferentiation, and venous infiltration; but not others, such as the size of tumor, metastasis, 
cancer embolus and AFP concentration. Also, we found that over-expression of exogenous Cyr61 promoted the proliferation and 
migration of HepG2 cells and promoted the pro-gression of HCC xenografts in SCID mice. These findings indicate that Cyr61 is a 
target gene of β-catenin signaling in HCC and may play an important role in the progression of HCC. 

P-2-097 Antitumor Activity and DNA binding study of 9–hydroxy–2–isopropyloxy–1,10–dimethoxy–7–
oxoaporphine Alkaloid

曹婧轩 , 陈振锋  ( 广西师范大学化学化工学院 )

chenzf@gxnu.edu.cn 

9–hydroxy–2–isopropyloxy–1,10–dimethoxy–7–oxoaporphine (HIDO) was synthesized from the raw material–(+)boldine. Its 
structure was characterized and determined by means of ESI–MS, IR, 1H–NMR and X–ray single crystal diffraction analysis. In vitro 
antitumor activity test by MTT method showed that HIDO at 10 µM exhibited strong cytotoxicities against selected human tumor 
cell lines including T-24, HepG2, SK-OV-3 and SK-OV-3/DDP with the IC50 values of 11.12±0.67, 0.18±0.04, 42.66±1.03 and 38.53
±1.42 μM, respectively. On the molecular level, the interactions between HIDO and DNA have been studied by means of UV–Vis, 
circular dichroism, fluorescence spectroscopic analyses, viscosity experiment and agarose gel electrophoresis. It suggests that HIDO 
interacted with DNA mainly via an intercalative binding mode due to its good planarity and extended cyclic conjug-ated system. 
Therefore, interaction with DNA may be one of the possible antitumor mech-anism of HIDO, which will interfere in the DNA 
replication and synthesis. Furthermore, electrostatic interaction between HIDO and DNA is also suggested, which will reinforce the 
binding affinity of HIDO to DNA. 
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P-2-098 The establishment and evaluation of two generations of low selenium rat model

Zixin Min, Jian Sun, Rui Zhang, Wenxiang Zhao, Fujun Zhang, Shibin Shao, Shemin Lu ( Department of Genetics and Molecular 
Biology, Xi’an Jiaotong University School of Medicine, Xi’an, Shaanxi 710061 P.R. China ) 

shemin.lu@gmail.com 

Objective: To establish DA rat model which is treated by low selenium or supplementary selenium so as to study the effects of low 
selenium on rat articular cartilage development. Methods: 1.Twenty mature DA rats (12 male and 8 female) were randomly divided 
by age and sex into control group or low selenium group fed with low selenium synthetic feed-stuff. The rats were executed after 
2 month feeding. Moreover, several low selenium male rats cohabited with female ones to produce the F1 baby rats, which were 
sequential pro-cessed into two groups respectively fed with low selenium or supplementary selenium with sodium selenite added 
until three months later executing. The blood plasma, main viscer-al organs, costicartilage and lower limb articular cartilage were 
collected. 2. The Se level and GPx activities in plasma, length of lower limb bone were all measured. RT-qPCR was performed to 
detect the expression of type I, II, IX, X collagens, MMPs and selenoprotein. The knee joints and femur head were dealed as FFPE, 
subsequently stained by HE, safran-ine O and fast-green dye. Immunohistochemistry was performed to determine above gene 
expression. Results: 1. Selenium content in low selenium synthetic feed was significantly lower than the replenish selenium feed. 
Plasma selenium content, SEPP1 expression and plasma total GPx activity of low selenium rats were all lower significantly than 
control group in the same generation. 2. The expression of collagen II, aggrecan, SEPP1, secisbp2, GPx1 and SelN in low selenium 
rat cartilage were all lower than control, thereinto the sig-nificant difference was observed in F0 groups. As expected, the expression 
of collagen X, MMP3, MMP13 in low selenium rat cartilage were all higher than control. Moreover, the histological observations and 
immunohistochemical results also indicated that the damage of epiphyses plate in two generation low selenium rats was increased. 
Conclusion: Seleni-um deficiency can negatively regulate the development of articular cartilage of two gener-ation model rats. 

P-2-099  Study of Notch signaling activated in temporal lobe epilepsy and the anticonvulsant effects of DAPT 
treatment on seizures in a mouse model
1Longze Sha, 1Xiaofeng Wu, 2Yuan Yao, 1Xiaoliang Xing, 1Zhiqiang Sha, 1Xueqin wang, 2 Wanchen dou, 2Liri Jin, 1Yan Shen, 2Liwen 
Wu, 1Qi Xu ( 1Institute of Basic Medical Sciences, Chinese Academy of Medical Sciences, 2Peking Union Medical College Hospital, 
Chinese Academy of Medical Sciences ) 

wlw1946@yahoo.com.cn, xuqi@pumc.edu.cn

Longze Sha1, 3, Xiaofeng Wu1, 3, Yuan Yao2, Xiaoliang Xing1, Zhiqiang Sha1, Xueqin 

Wang1, Wanchen Dou2, Liri Jin2, Yan Shen1, Liwen Wu2, # and Qi Xu1, # 

1 National Laboratory of Medical Molecular Biology, Institute of Basic Medical Sciences, Chinese Academy of Medical Sciences 
& Peking Union Medical College, Beijing, 100005, PR China 2 Department of Neurology, Peking Union Medical College Hospital, 
Peking Union Medical College, Chinese Academy of Medical Sciences, Beijing 100730, PR China 3 These authors contributed 
equally to this study. # Corresponding authors Mesial temporal lobe epilepsy is a form of focal epilepsy, characterized by recurrent 
epi-leptiform discharges from the sclerotic hippocampus. The hypothesis that the elevated ra-tio of hippocampal neuronal excitation 
to inhibition may give rise to seizure has been widely accepted, but little is known about the involved molecules. Recent work has 
sug-gested that Notch is associated to synaptic plasticity. Notch signaling was up-regulated in response to neuronal activity; mice 
with conditional deletion of Notch1 in CA1 pyramidal neurons of hippocampus exhibited a low magnitude of long-term potentiation 
that indic-ates impaired neuronal firing due to disruption of Notch1 signaling. In this study, we found that Notch signaling was 
activated by kainic acid (KA)-induced seizures, as indicated by an increase in Jagged1 and Notch1 expression and in the levels of 
Notch1 intracellular do-main (NICD1) that is cleaved for activation. The spatial distribution of NICD1 was largely altered in the 
chronic stage of epileptogenesis, suggesting abundant NICD1 in neuritis throughout the hippocampus. Using an acute model of 
seizures, we found that DAPT, an inhibitor of Notch, could largely reduce the ictal activity and number of seizures. By con-trast, 
pretreatment with Jagged1 to elevate Notch signaling before KA application had pro-convulsant effects. Moreover, upregulation of 
Notch signaling was demonstrated in human epileptogenic tissues. Together, our findings further detail the role of Notch signal-ing in 
short-term synaptic plasticity. Notch signaling is regulated in response to neuronal activity so that its activation can further promote 
neuronal firing in epilepsy. Inhibition of Notch signal may be a new target for anticonvulsant drugs. 
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P-2-100   Antitumor activities and DNA binding studies of a new oxoglaucine aurichloride

李仲庆 , Zhen-Feng Chen ( 广西师范大学化学化工学院 )

chenzfubc@yahoo.com 

Oxoglaucine (OG) is a kind of natural oxoaporphine alkaloid with significant anticancer, an-tibacterial and antiviral activities[1,2]. 
It was selected as a bioactive ligand to react with HAuCl4 to afford the title ionic compound, [OG:H].[AuCl4] (compound 1), whose 
structure was determined by single crystal X-ray diffraction analysis. Antitumor activities in vitro by MTT method showed that 
compound 1 exhibited strong inhibitory effect on human hep-atoma cell line BEL7404 and lung adenocarcinoma cell line A549, with 
IC50 values of 6.09±0.47 and 1.36±0.65, respectively. DNA binding studies by various spectroscopic, vis-cosity measuremtns, and 
agarose gel electrophoresis experiments electrophoresis experi-ments methods indicated that the protonated oxoglaucine fraction of 
compound 1 could intercalate between the neighboring base pairs of DNA double helix, along with electro-static interaction with 
the polyanionic DNA phosphate backbone, which may help reinforce the intercalation. So DNA is regarded as one of the potent 
antitumor targets of compound 

1. And the [AuCl4]- should also act important roles for the effective antitumor activities of compound 1. 

P-2-101  Crystal structure and preliminary cytotoxicity evaluation of europium(Ⅲ) complex of 5,7-Dibromo-8-
quinoline

王海璐 , 刘延成  ( 广西师范大学化学化工学院 )

ycliugxnu@yahoo.cn 

8-Hydroxyquinoline and its derivatives have significant antibacterial, antiviral and antican-cer activities. Studies have shown that their 
halogenated derivatives exhibited higher bio-activities. In this paper, an europium(Ⅲ) complex of 5,7-dibromo-8-quinoline (complex 

1) was synthesized and structural determined by X-ray single crystal diffraction analysis. The in vitro antitumor activity of complex 1 
was evaluated by MTT method. It showed effective proliferative inhibition abilities to five selected human tumor cell lines, including 
BEL7404, SGC7901, HeLa, MCF-7, A549 at 20 μM. For BEL7404 and HeLa cell lines, the inhibition rates of 1 reached 87% and 
90%, respectively, which is higher than free 5,7-dibromo-8-quinolinol ligand. The inhibition activity of complex 1 on TOPO I and 
its cleavage ability on plasmid DNA were further investigated, which suggests that DNA and TOPO I or their complex may be an 
important antitumor target for 1. When incubating the DNA-TOPO I complex with 1 at 50 μM, neither supercoiled DNA nor relaxed 
DNA formed. But under the incubation of 1 at 100 μM, the relaxed DNA formed again. This may be explained as the cleavage ability 
of 1 on plasmid DNA. Even though it may also have TOPO I inhibition activity, the cleavage effect is more significant. 

P-2-102  The stimulation of T cell-derived TNFα increases TLR3 expression of fibroblast-like synoviocytes via 
mitogen-activated protein kinase pathways in pristane-induced arthritis rat model 

Wenhua Zhu, Liesu Meng, Congshan Jiang, Jing Xu, Bo Wang, Fengjie Gao, Jia Tian, Yan Han, Shemin Lu ( Department of Genetics 
and Molecular Biology, Xi’an Jiaotong University School of Medicine, Xi’an, Shaanxi 710061 P.R. China ) 

Shemin.lu@gmail.com 

Objective: Previous study shows that TLR3 upregulation in fibroblast-like synoviocytes (FLS) activated by T cells results in the 
articular inflammation in pristane-induced arthritis (PIA) rat model. This study aims to investigate the mechanism of TLR3 expression 
regula-tion of FLS in PIA rats. Methods: PIA was established with DA rats by a single subcutaneous injection with 300 μl of pristane, 
and splenic T cells were isolated from PIA rats. Primary FLS was co-cultured with pristane primed T cell condition medium, and 
anti-IFNγ, TNFα, IL-17 or IL-22 antibody was added respectively to block each cytokine pathway. Then FLS was stimulated by 
TNFα with or without the inhibitors of p38, JNK and ERK1/2. Gene expres-sion in FLS was detected by real-time PCR. Results: Rat 
FLS co-cultured with pristane primed T cell condition medium showed a significant increase of TLR3 expression and the secretion of 
IFNβ, IL-6, MMP3 and MMP13. The TLR3 upregulation and FLS activation was blocked by anti-TNFα antibody, to a lesser extent, 
by anti-IFNγ antibody. TLR3 expression in FLS was induced by TNFα stimulation, which was inhibited by the inhibitors of p38, JNK 
and ERK1/2 respectively. Conclusion: The overexpression of TLR3 in FLS is mainly ascribed to the stimulation of T cell-derived 
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TNFα, and p38, JNK and ERK1/2 signal pathways might participate in mediating the TNFα induced TLR3 regulation in FLS in PIA.

P-2-103  The neurobiological function of Dysbindin isoforms in Neuronal development 
1Yiliang Xu, 1Chunyan Zhu, 1Yuhui Sun, 2Haihong Ye, 3Jane Y. Wu, 1Qi Xu ( 1National Laboratory of Medical Molecular Biology, 
Institute of Basic Medical Sciences, Chinese Academy of Medical Sciences & Peking Union Medical College, 2Capital Medical 
University, School of Basic Medical Sciences, 3The State Key Laboratory of Brain and Cognitive Science, Institute of Biophysics, 
Chinese Academy of Sciences; Department of Neurology, Center of Genetic Medicine, Lurie Cancer Center, Northwestern University 
Feinberg School of Medicine ) 

xuqi@pumc.edu.cn 

Objective: The purpose is to study the role of alternative spliced isoforms of Dysbindin, a schizophrenia susceptibility gene, in the 
regulation of neurobiological function. Methods: The plasmids containing the cDNAs of Dysbindin-A and -B were constructed, re-
spectively. Then the plasmids were transfected into various cell lines including HEK293, COS1, SH-SY5Y and primary neurons to 
identify the expression of isoforms. Inhibitors of proteasome or lysosome (MG132, NH4Cl) were used to figure out the degradation 
path-way of each isoform. Immunostaining and Co-IP were taken to give a hint on the interac-tion between isoforms. Results and 
conclusion: Both Dysbindin-A and -B expressed at high levels in various cell lines. Compared with Dysbindin-B, full length isoform 
– Dysbindin-A showed higher sensit-ivity to MG132, which indicated Dysbindin-A and -B may be involved in different degrada-tion 
pathways. We found not only homophilic binding between purified dysbindin-A but also heterophilic binding between dysbindin-A 
and Dysbindin-B in vitro. Thus, dysbindin-B probably acts in a dominant-negative manner in regulating the normal neurobiological 
function of dysbindin-A. In these ways, isoforms of Dysbindin may play critical roles in the neurodevelopmental etiology of 
schizophrenia. 

P-2-104   The interaction between isoforms of dysbindin, a schizophrenia-related protein
1Le Wang, 1Yuhui Sun, 2Haihong Ye, 3Jane Y. Wu, 1Qi Xu ( 1National Laboratory of Medical Molecular Biology, Institute of Basic 
Medical Sciences, Chinese, 2Capital Medical University, School of Basic Medical Sciences, 3The State Key Laboratory of Brain and 
Cognitive Science, Institute of Biophysics, Chinese Department of Neurology, Center of Genetic Medicine, Lurie Cancer Center, 
Northwestern ) 

qixu@vip.sina.com 

Dysbindin-1 is encoded by DTNBP1 (dystrobrevin-binding protein one gene), a candidate gene of schizophrenia, which had been 
repeatedly proved by familiar or case-control based genetic studies. However, much of the uptake thus far has been in the realm 
of re-search. It stands to reason that conducting an extensive functional research on dysbindin is necessary. Here, we report that 
the isoforms of dysbindin-1, dysbindin-1A and dysbind-in-1B can interplay with each other in vitro, which is detected by his-pull 
down assay. We speculate that this interaction may be an approach to stock dysbindin for cell. That is also an interpretation for the 
reason why dysbindin inclines to exist as a complex to exert func-tion, such as a member of BLOC-1(biogenesis of lysosome-related 
organelles complex 1). 

P-2-105   The neurobiological function of dysbindin isoforms in neuronal development
1Yiliang Xu, 1Chunyan Zhu, 1Yuhui Sun, 2Haihong Ye, 3Jane Y. Wu, 1Qi Xu ( 1National Laboratory of Medical Molecular Biology, 
Institute of Basic Medical Sciences, Chinese Academy of Medical Sciences & Peking Union Medical College, 2Capital Medical 
University, School of Basic Medical Sciences, 3The State Key Laboratory of Brain and Cognitive Science, Institute of Biophysics, 
Chinese Academy of Sciences; Department of Neurology, Center of Genetic Medicine, Lurie Cancer Center, Northwestern University 
Feinberg School of Medicine ) 

xuqi@pumc.edu.cn 

Objective: The purpose is to study the role of alternative spliced isoforms of Dysbindin, a schizophrenia susceptibility gene, in the 
regulation of neurobiological function. Methods: The plasmids containing the cDNAs of Dysbindin-A and -B were constructed, re-
spectively. Then the plasmids were transfected into various cell lines including HEK293, COS1, SH-SY5Y and primary neurons to 
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identify the expression of isoforms. Inhibitors of proteasome or lysosome (MG132, NH4Cl) were used to figure out the degradation 
path-way of each isoform. Immunostaining and Co-IP were taken to give a hint on the interac-tion between isoforms. Results and 
conclusion: Both Dysbindin-A and -B expressed at high levels in various cell lines. Compared with Dysbindin-B, full length isoform 
– Dysbindin-A showed higher sensit-ivity to MG132, which indicated Dysbindin-A and -B may be involved in different degrada-tion 
pathways. We found not only homophilic binding between purified dysbindin-A but also heterophilic binding between dysbindin-A 
and Dysbindin-B in vitro. Thus, dysbindin-B probably acts in a dominant-negative manner in regulating the normal neurobiological 
function of dysbindin-A. In these ways, isoforms of Dysbindin may play critical roles in the neurodevelopmental etiology of 
schizophrenia. 

P-2-106  Antitumor activity of Gold(III) complex of 3,4-Methylenedioxy-phenethylamine Schiff Base

Si-Yuan Chen, Hong Liang Liang, Yang Yang, Zhen-Feng Chen ( State Key Laboratory Cultivation Base for the Chemistry and 
Molecular Engineering of Medicinal Resources, School of Chemistry & Chemical Engineering of Guangxi Normal University, Guilin 
541004, P. R. China ) 

hliang@gxnu.edu.cn 

A new gold(III) coordination compound [AuCl2L] (1) were synthesized, in which L as ligand is 3,4-methylenedioxy-phenethylamine-
pyridine-2-formaldehyde Schiff Base, with NaAuCl4 as starting metallic salt. The crystal structure of 1 was characterized by X-ray 
single crystal diffraction analysis. The result of Agarose gel electrophoresis indicates that complex 1 exhibited weak intercalative 
binding mode to pUC19 plasmid DNA. At higher concentration of 100 µM, complex 1 could effectively cleave plasmid. In vitro 
antitumor activity tests by MTT method shows that complex 1 exhibited strong cytotoxicities against all the four selected human 
tumor cell lines including T-24, HepG2, SK-OV-3 and SK-OV-3/DDP, in which the IC50 value against SK-OV-3/DDP was 1.14 ± 1.09 
µM (IC50 value of cisplatin as control was 65.97 ± 1.53 µM). It suggests that complex 1 can overcome the drug-resistance of SK-
OV-3 on cisplatin, which may be ascribed to the different antitumor mechanism of 1 to cisplatin. 

P-2-107 The screening of tyrosine kinase inhibitors

仲辉 , 周远华 , 陈振锋  ( 广西师范大学 )

chenzf@gxnu.edu.cn 

The epidermal growth factor receptor (EGFR), one of members of the human epidermal re-ceptor (HER) family is closely related 
to tumor formation and deterioration.EGFR is demon-strated to overexpressed in tumor cells compared with the normal cells by 
the EGFR mRNA levels. In this study, NCI-H460 cell lines was chosed as cell model for relevant mechanisms study, as it held the 
hightest EGFR expression of all the studied-tumor cell lines. MTT study showed that 15 compounds delivered charming efficacy 
for NCI-H460 with IC50 < 10µM. subsequently flow cytometry was adopted for study the effect of compounds on cell cycle, results 
demonstrated that after treat with Pln-2-co(oAc), Pln-5-co(oAc), Pln-7-co(oAc), Pln-2-OH(oAc) for 48 h, G1 phase was significantly 
higher, while G2 phase was reduced. Espe-cially after the treatment with Pln-5-co (oAc), Pln-7-co (oAc) , G2-phase reduce to 0, 
which showed that these compounds potently affected cell cycle with a result of arrest in S-phase. In addition, Pln-5-co (oAc), Pln-7-
co (oAc), Pln-2-OH (oAc), 2Br-of Dy were facilit-ated to lead to apoptosis compared with the positive control. 

P-2-108 Synthesis, crystal structure, cytotoxicity and interaction with DNA of 5,7-dichloro-8-quinolinolato- 
Samarium

覃其品 , 陈振锋 , 宋晓燕 , 刘延成  ( 广西师范大学 )

chenzf@gxnu.edu.cn 

One lanthanide complex with 5,7-dichloro-8-quinolinoline (H-ClQ): [Sm(ClQ)3(H2O)2]1.33EtOH0.33H2O (1) were synthesized. 
Complex 1 is mononuclear spe-cies, in which the Samarium(III) was coordinated by three 5,7-dichloro-8-quinolinol and two aqua 
ligands. Complex 1 exhibited enhanced cytotoxicity than 5,7-dichloro-8-quinolinol or the corresponding lanthanide salt did. The 
IC50 values of complex 1 against BEL7404 and A549 were 1.50.3 and 58.49.1 µM, respectively. The binding of H-ClQ and complex 
1 to DNA were examined by various spectroscopic methods, viscosity measure-ments and agarose gel electrophoresis. The results 
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indicated that complex 1 interacted with DNA more strongly than free quinoline ligand, and intercalation was the most prob-able 
binding mode for both the complex and quinoline. 

P-2-109  The role of HRH4 abnormalities in the progression of gastrointestinal cancers

Zhengyu Fang ( 深圳北京大学香港科技大学医学中心 )

fangzy796@gmail.com 

Histamine is an established growth factor for gastrointestinal malignancies. The effect of histamine is largely determined locally by 
the histamine receptor expression pattern. Histamine receptor H4 (HRH4), the newest member of the histamine receptor family, is 
positively expressed on the epithelium of the gastrointestinal tract, and its function re-mains to be elucidated. First we confirmed 
the decreased expression of HRH4 in colorectal cancers and revealed its correlation with tumor proliferation. Here we show for the 
first time that deletion of HRH4 gene is present in gastric canceres(GCs) and is closely correl-ated with attenuated gene expression. 
Down-regulation of HRH4 in gastric carcinomas plays a role in histamine-mediated growth control of GC cells. 

P-2-110  The effect of mTOR/S6K1 signaling pathway on the development of diet induced insulin resistance

hong yuan, ruiping Hu ( Inner Mongolia medical university ) 

hongyuantj@gmail.com

Objective: To investigate the effects of mTOR/S6K1 signailing pathway on the developing of insulin resistant, we observed 
the expression of mTOR and S6K1 mRNA and protein in skeletal muscle of normal and insulin resistence mice. The possible 
mechanisms were dis-cussed based on the results. Method: 20 male C57BL/6 mice were divided into normal diet group (NC) and 
high fat diet group (HC). The HC group mice fed with high fat diet for 14 weeks and OGTT results confirmed all mice have insulin 
resistance. We then observed the morphology of pancreatic islet by HE staining under microscope. Serum insulin concentra-tion was 
also evaluated by ELISA. Northern blot, Western blot and immunofluorescence were performed to detect mTOR、and S6K1 (and/
or pS6K1-Thr389) mRNA and protein ex-pression in skeletal muscle. Results: By comparing with NC group, the body weight and 
fasting serum insulin level were increased by 21.99%（P<0.05） and 181.82%（P<0.01） respectively. And the area of pancreatic 
islet were significantly increased after fat diet diet for 14 weeks. Furthermore, glucose tolerance was impaired. Our results showed 
the ex-pression of mTOR mRNA (125.61±10.43 vs 100.00, P<0.05) and protein (137.41±7.86 vs 100.00, P<0.01) were significantly 
increased in HC group comparing with NC group. And we also found an significant increase in total S6K1 mRNA (154.98±16.26 
vs 100.00, P<0.01) and protein (137.36±3.08 100.00,P<0.01) well as pS6K1-Thr389 protein （390.15±69.62 vs 50.59±16.65,( vs) 
P<0.001）expression (as) of HC group comparing with NC group. Conclusion: mTOR/S6K1 signaling pathway plays an important 
role in the develop-ment of diet induced insulin resistance. 

P-2-111  Bendless/dUev1a E2 complex modulates TNF-JNK mediated tumor progression, cell death, stress 
resistance and lifespan in drosophila

Ma Xianjue ( Shanghai Key Laboratory of Signaling and Disease Research, Tongji University ) 

Cancer is the leading cause of death worldwide, and more than 90% of cancer related deaths arise from secondary metastatic tumors, 
which separate from the primary tumors. In the past decade, Drosophila melanogaster, with its reduced genome redundancy as 
well as the ease of genetic manipulation, has become an excellent model system for cancer studies. Loss of cell polarity genes such 
as scribble (scrib), lethal giant larvae (lgl) and disc large (dlg) could cooperate with oncogenic Ras to induce tumor growth and 
metastasis. The c-Jun N-terminal Kinase (JNK) pathway is evolutionary conserved signaling pathway that regulates a wide range 
of biological activities, including apoptosis, proliferation and stress resistance. Recent studies also demonstrated that JNK signaling 
plays essential role in modulating RasV12/scrib-/- triggered tumor metastasis. To identify additional genes that modulate tumor 
progression, we performed a genetic screen in Drosophila and found that loss of Bendless (Ben) or dUev1a exhibit a suppressive 
effect on lgl-/-/RasV12 induced tumor growth and invasion. In addition, loss of Ben or dUev1a suppresses TNF- induced JNK 
activation, cell death as well as invasion behavior. Furthermore, while Ben was previ-ously reported to associate with dUev1a to form 
an E2 ubiquitin-conjugating enzyme com-plex, we found that Ben physically interacts with dTRAF2 on the cell membrane and regu-
lates TNF- induced dTRAF2 polyubiquitination. Finally, our genetic analyses indicated that Ben cooperates with dUev1a to induce 
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JNK activation, cell death and invasion through dTRAF2, and regulates oxidative stress resistance and life span in a JNK signaling 
depend-ent manner. Together, our data indicated that Ben/dUev1a complex constitutes an essen-tial regulator of the evolutionary 
conserved TNF-JNK signaling pathway through acting up-stream of dTRAF2 to modulate tumor progression, cell death, stress 
resistance and life span in metazoan. 

P-2-112  GPI-PLD gene overexpression effect on cell invasion and vasculogenic mimicry of HepG2 cell

唐建华 , 朱旭锦 , 李娜  ( 中南大学生物科学与技术学院生物化学系 )

Objective To investigate the glycosylphosphatidylinositol specific phospholipase D (GPI-PLD) gene overexpression effect on cell 
invasion and vasculogenic mimicry of HepG2 cell. Methods The GPI-PLD gene eukaryon expression vector pcDNA3.1(+)/GPI-
PLD produced by our laboratory was transfected into HepG2 cell. After screening with G418, expression of GPI-PLD in HepG2 was 
detected. The CD87 and EphrinA1 released from cells membrane before and after transfection GPI-PLD were detected. GPI-anchored 
CD87 on cells before and after transfection GPI-PLD were analyzed by flow cytometer. Transwell assay were used to evaluate the 
vitro invasion ability of HepG2 cell line. Application Matrigel build a model of three-dimensional culture of HepG2 cells, and PAS 
staining whether the forma-tion of vessel-like structures. Results The GPI-PLD in pcDNA3.1(+)/GPI-PLD HepG2 cell compared 
with HepG2 cell and pcDNA3.1(+)/HepG2 cell was significantly up-regulated (P<0.05).  CD87 concentration of culture supernatant 
in GPI-PLD transfection group was 4.16 ± 2.37, the other two groups were 1.73 ± 1.89 and 2.08 ± 1.57, the difference was significant 
(P <0.05). Flow cytometric analysis of the groups on the cell membrane, GPI-anchored CD87 molecules were positive, but the GPI-
PLD transfection group, the mean fluorescence intensity values smaller than the other two groups. The mean fluorescence intensity in 
transfection of GPI-PLD group was 0.62 ± 0.110, while the other two groups were 1.91 ± .130 and 1.86 ± 0.091, the differ-ence was 
significant significance (P <0.01). Immunocytochemistry and western blot analys-is show that GPI-PLD transfection group ephrinA1 
expression and compared to the other two groups decreased significantly (P <0.05). Transwell assay found that the invasion rate of 
pcDNA3.1(+)/GPI-PLD/ HepG2 cell was significant decreased by 30.6%, 27.3% compar-ing with HepG2 or pcDNA3.1(+)／HepG2 
cells (P<0.01). HepG2 cell lines were cultured for their ability to form tube-like networks in three-dimensional culture containing 
matrigel three days after, observing the untransfected HepG2 cells and transfected HepG2 cells with pcDNA3.1(+) were shown 
mosaic-like growth and formed tube-like network structures while the GPI-PLD transfected cells evenly were shown dispersed 
growth; after 7 days based on three-dimensional culture, vascular-like structures of HepG2 cells were stained positively with periodic 
acid-Schiff (PAS) in untransfected HepG2 group and transfected HepG2 group with pcDNA3.1(+), and transfected HepG2 group 
with GPI-PLD positive pat-tern was not obvious. Conclusion It was proved that GPI-PLD gene effectively decreased HepG2 vitro 
invasion and influenced the ability of vasculogenic mimicry (VM). 

P-�-113  The study of autophagic mechanism of apoptosis induced by Quercetin in Hep G2

罗亚男 , 李玉英 , 王转花  ( 山西大学生物技术研究所 )

zhwang@sxu.edu.cn 

Quercetin is one of flavonoids which can be widely found in many fruits, vegetables, it is also an active ingredient of Chinese 
herbal medicine. Quercetin contains a variety of biolo-gical activities, such as anti-allergic, analgesic, antioxidant, anti-tumor 
and other pharma-cological effects. In recent years, scholars are paying more attention on the study of quer-cetin. Autophagy is a 
lysosomal-dependent degradation pathway widely exists in euka-ryotic cells, throughout the normal cell growth and physiological 
and pathological pro-cesses. Cell self-protection is an important mechanism in maintaining cell survival, material re-utilization 
and homeostasis. Studies have shown that autophagy can reduce the possib-ility tumorigenesis, progression, and aging and 
neurodegeneration. Recent years, studies have found that a lot of anti-cancer drugs such as vincristine, 5 - fluorouracil, paclitaxel, ar-
senic trioxide, tamoxifen, resveratrol, etc. can induce autophagy of cells, and also con-firmed that induction of autophagy by those 
anti-cancer drugs greatly reduce the inhibi-tion of tumor cells .

 After treatment with different concentration of quercetin, the MDC were applied to identify the autophagy after quercetin treatment. 
The intracellular change of mitochondrial membrane potential was assessed by flow cytometry after the treatment of quercetin in 
order to detect the role of mitochondria in the mechanisms of autophagy and apoptosis. Quercetin can significantly inhibit the growth 
of Hep G2 cells and induce the autophagy and apoptosis. In the process of Que-induced death of Hep G2 cells, autophagy mechan-
ism may play a protective role at the initiation phase. On the other hand, the mitochondria might take part in the death of Hep G2 
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cells. The endoplasmic reticulum acting as the in-tracellular calcium storage may be the hub of autophagy and apoptosis in Hep G2 
cells. This can further reveal the molecular mechanisms of autophagy induced by quercetin in Hep G2 cells. By blocking or reducing 
the level of intracellular calcium, we can regulate autophagic apoptosis, which provide a theoretical reference for clinical. 

P-2-114  Effects of quercetin on cell proliferation, migration and cell cycle of the human gastric carcinoma cells

赵淑娟 , 李玉英 , 王转花  ( 山西大学生物技术研究所 )

lyy9030@sxu.edu.cn, zhwang@sxu.edu.cn 

Quercetin is an important constituent of the avonoid family, found in many fruits and ve-getables, possessing potent anti-proliferative 
effects against various malignant cells. Buck-wheat is rich in mineral nutrient elements and bio-flavonoids as medicinal and 
edible plants. The present study aims to investigate the effect of quercetin that was previously ex-tracted from buckwheat on cell 
proliferation, cell cycle, apoptosis and cell migration of the human gastric carcinoma cells SGC7901 in vitro. Cell proliferation was 
studied by using MTT assay; DAPI nuclear staining observed the morphological changes of SGC7901; Effects of quercetin on cell 
migration was investigated by cell injury healing experiment; Effects of quercetin on cell cycle and cell apoptosis were investigated 
by flow cytometry. MTT assay showed that quercetin could inhibit the growth of SGC7901 cells in time and concentration dependent 
manners. DAPI nuclear staining showed that nuclear condensed, chromosome condensation and apoptotic bodies produced. Cell 
injury healing experiment indicated that quercetin could suppress cells migration in certain concentration range. The results of flow 
cytometry showed that the cells of G0/G1 phase and s phase decreased, a lot of cells arrested in G2/M phase and the ratio of apoptosis 
cells increased. The results indicate that quercetin from buckwheat can significantly affect on cell proliferation, migration, cell cycle 
and apoptosis of SGC7901 cells, providing an important foundation and theoretical basis for the molecular mechanism of quercetin 
inducing the human gastric carcinoma cells ap-optosis. 

P-2-115 Potential therapeutic effects of sodium selenite and selenomethionine on human colorectal carcinoma 
cancer

Jiajia An, Yang Yang, Caimin Xu ( Chinese Academy of Medical Sciences and Peking Union Medical College ) 

caiminxu@yahoo.com.cn 

The chemotherapeutic potential of Sodium selenite (SSe) and selenomethionine (SeMet) were carried out to evaluate in nude mice 
bearing human colorectal carcinoma SW480 cell line xenografts. Three doses of anticancer drugs were used, including 0.1 mg/kg/day 
SSe (LSSe), 2 mg/kg/day SSe (HSSe), and 2 mg/kg/day SeMet. SSe and SeMet were admin-istered by IP injection for 21 days. The 
pathologic changes and the cell apoptosis in tumor tissue were observed by HE staining and TUNNEL assay after HSSe and SeMet 
treatment. GSH level and antioxidant enzyme GPX activity in tumor tissues were assessed. In addition, Western blotting was used 
to detect the expression of apoptosis-related proteins. The res-ults suggested that HSSe and SeMet had significantly inhibited tumor 
growth in vivo. We also observed the pathologic changes and cell apoptosis in tumor tissues after HSSe and SeMet treatment. GSH 
level was a bit increased but the GPX activity was reduced. Moreover, SSe and SeMet treatment downregulated the expression of 
the protein Bcl-xL, increased the expression of Bax, Bad, and Bim, and activated caspase-9. Collectively, SSe and SeMet may be the 
selective, low-toxic anticancer agents to treat human colorectal car-cinoma cancer. 

P-2-116  PKCδ-mediated phosphorylation of BAG3 at Ser187 site induces epithelialmesenchymal transition (EMT) 
and enhances invasiveness in thyroid cancer FRO cells

李宁 , 刘宝琴 , 李超 , 张强 , 王华芹  ( 中国医科大学 )

Protein kinase C delta (PKCδ) is a Ser/Thr kinase which regulates numerous cellular pro-cesses, including proliferation, 
differentiation, migration and apoptosis. In the current study, CHO cells were transfected with either a constitutive activated PKCδ 
(CA-PKCδ) or a dominant negative PKCδ (DN-PKCδ), phosphoprotein enrichment, 2D-DIGE and mass spectrometry was combined 
to globally identified candidates of PKCδ cascade. We found that BAG3 was one of targets of PKCδ cascade and BAG3 interacted 
with PKCδ in vivo. In addition, we clarified that BAG3 was phosphorylate at Ser187 site in a PKCδ-dependent manner in vivo. 
BAG3 has been implicated in multiple cellular functions, including prolifer-ation, differentiation, apoptosis, migration, invasion, and 
macroautophagy, et al. We gen-erated wild type (WT)-, Ser187Ala (S187A)- or Ser187Asp (S187D)-BAG3 stably expressing FRO 
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cells, and noticed that phosphorylation state of BAG3 influenced FRO morphology. Fi-nally, for the first time, we showed that BAG3 
was implicated in epithelial-mesenchymal transition (EMT) procedure, and phosphorylation state at Ser187 site played a critical role 
in EMT regulation by BAG3. Collectively, the current study indicates that BAG3 is a novel substrate of PKCδ, and PKCδ-mediated 
phosphorylation of BAG3 is implicated in EMT and invasiveness of thyroid cancer cells. 

P-2-117  High ROS level mediate the process of UCP2 low expression resulting in the NTDs

刘志贞, 刘丹, 武优优, 常冰梅, 张俊涛, 解军  ( 山西医科大学 )

xiejunty@yahoo.com 

Neural tube defects (NTDs) are common and severe congenital malformations which result from the failure of neural tube closure 
during embryogenesis in any area of the rostro-caudal axis. There is considerable evidence that genetic and environmental factors 
contrib-ute to the NTDs development. The excessive apoptosis also was thought to be the etiology of NTDs. Several recent case-
control association studies have shown significant results between maternal UCP2 3’UTR D/I polymorphisms and fetal NTDs, 
however, the molecu-lar mechanisms between the polymorphism and the NTDs are still unknown. This study si-lenced the expression 
of UCP2 with RNA interfere in the neural stem cell level, then detec-ted the ROS and apoptosis index using western-blot and 
fluorescence staining method, moreover, we investigated the causal relationship among UCP2 low expression, high ROS level and 
NTDs development using apoptosis inhibitor. All of those studies may provide some clues for prevention and treatment NTDs. 

P-2-118  BAG3-dependent non-canonical autophagy induced by proteasome inhibition

刘宝琴 , 李宁 , 李超 , 张强  ( 中国医科大学 )

The ubiquitin-proteasome system (UPS) and autophagy are two major pathways for intra-cellular protein degradation. Emerging 
lines of evidence have shown that blockade of UPS by proteasome inhibitors activates autophagy. The mechanism and the molecular 
players that regulate the relationship between autophagy and the UPS remain to be elucidated. BAG3 is a member of BAG domain-
containing co-chaperone family that regulates the AT-Pase activity of Hsp70 chaperone family. Studies on BAG3 have demonstrated 
that it plays a multiple role in physiological and pathological processes, including antiapoptotic activity, signal transduction, 
regulatory role in virus infection, cell adhesion and migration. Recent studies have attracted much attention on its role in initiation 
of autophagy. The current study, for the first time, demonstrated that proteasome inhibitors elicited non-canonical autophagy, which 
was not suppressed by PI3K inhibitors or shRNA against Beclin 1. Moreover, we demonstrated that BAG3 and JNK activation was 
ascribed to activation of autophagy elicited by proteasome inhibitors. 

P-2-119  Effect of Nanometer preparation of dogwood on the BDNF/TrkB pathway of aging model rats induced by 
D-galactose
1Qin Ou, 2Lina Liu, 1Guiming Zhu, 1Jinhua Piao, 1Didi Wang ( 1Preclinical Medical College, Jiamusi University, 2Preclinical Medical 
College, Jiamusi University, ) 

Objective: To explore the relation between the learing and memory capabilities in brain aging model rats and the BDNF-TrkB-ERK 
signal transduction pathway. Methods: Forty male SD rats（body weight 350g～400g） were randomly divided into 4 groups, the 
youth compare group(YCM), the aging model group(AMG), water extract and nanometer particle of dogwood groups (WER and 
NPR). The AGR rats were induced by injecting D-gal into abdominal cavity daily according to 80mg/kg for 8 weeks. The same doses 
of dogwood were intragastric administrated to WER and NPR according to 0.57g/kg for 30 days. The ability of learning and memory 
were measured by Morris water maze. The expression of BDNF, TrkB and SYP mRNA in hippocampus were measured by RT-PCR 
method. The ex-pression of P-ERK protein was examined by western Blot method. At the same time ob-served the effect of WER 
and NPR of dogwood on above mentioned index. Results: In AMG rats, the ability of learning and memory ,the activity of SOD were 
decreased signific-antly, the expression of BDNF, TrkB and SYP mRNA and P-ERK protein were decreased sig-nificantly（p<0.01）
than those in YCM. Compared with ACG rats, the given medicine groups improve the reduction of capacity of learning and memory 
signific-antly(p<0.01),The activity of SOD(p<0.01) ,the amount of BDNF(p<0.01), TrkB (p<0.01)and SYP mRNA(p<0.01)and 
the expression of P-ERK protein were in-creased(p<0.01). Furthermore, the effect of NPR is more obvious than WER of dog-
wood(p<0.05). Conclusions: cognition deterioration of aging model rats is related to the abnormality of cognition related gene BDNF, 
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TrkB and SYP mRNA expression. Dog-wood could improve the learing and memory capabilities by increasing the BDNF, TrkB and 
SYP mRNA and P-ERK protein expression in hippocampus. The effect of NPR is superi-or to its WER. 

P-2-120  Down-regulation of Toll-Like receptor 2 mrna in spleens of paederin contacted mice

Bo Luo, Huailin Xiong, Yingyu Mao, Haiqing Yu ( 泸州医学院  )

yhq78@126.com 

Currently, it is obscure whether Toll-like receptor 2 (TLR2) is related to Paederus dermatitis (PD). This study focused on the 
analysis of TLR2 mRNA expression in spleen of PD mice. Paederin was extracted at -20ºC by dipping six female Paederus fuscipes 
Curtis in 1 ml 70% ethanol for one month. Mouse abdominal hairs were denuded gently using 4% Na2S. By evenly extending 20 
µl paederin solutions in 8 mm diameter skin, PD mice were in-duced. Erythema and edema symptoms were scored. At 44 h after 
induction, the expres-sion of TLR2 mRNA in spleen was analyzed using a reverse transcription and semi-quantitative polymerase 
chain reaction (SQ-PCR) with GAPDH mRNA as a reference. Nor-mal mice with unhaired abdominal skin were used as controls. 
In this study, erythema and edema symptoms were observable, especially at 20 h after paederin application. The relat-ive quantity 
of TLR2/GAPDH mRNA was 1.32 ± 0.213 and 0.896 ± 0.036 in healthy group and PD group, respectively. The expression level of 
TLR2 mRNA in spleen was significantly decreased (p<0.05) after treatment with paederin. Thus, paederin is easily and effective to 
induce PD in mice. TLR2 is closely related to PD, however, more data need to be investig-ated to confirm its mutuality with Th1/Th2 
cytokine environments. 

P-2-121  Curcumin attenuates murine collagen-induced arthritis by suppressing BAFF production

Gang Huang, Zhizhen Xu, Yan Huang, Wei Gong, Dan Zhong, Yan Zhang, Li Zhang, Fengtian He ( Department of Biochemistry and 
Molecular Biology, College of Basic Medical Science, Third Military Medical University, ) 

hefengtian06@yahoo.com.cn 

Objective. To evaluate the effect and mechanisms of curcumin on BAFF production in col-lagen-induced arthritis (CIA). Methods. 
CIA was induced in DBA/1 J mice by immunization with bovine type II collagen. Curcumin (50 mg/kg) were administered before 
or after the development of CIA and the clinical severity of arthritis was monitored. The levels of BAFF in serum and splenocytes 
were measured by ELISA or PCR. The effect of curcumin on IFN-γ-induced BAFF expression in lymphocyte cell line (Namalwa and 
Daudi) was determined by qPCR and Western Blot. Finally, IFN-γ related JAK2/STAT1 signaling in lymphocytes was studied using 
luciferase as-say and Western Blot. Results. Both of prophylactic and therapeutic administration of curcumin attenuated clinic-al 
parameters in CIA mice. The arthritis-protective effects were associated with markedly reduced BAFF from serum and splenocytes as 
well as a decrease of serum IFN-γ and IL-6. Furthermore, the in vitro experiment showed treatment of B lymphocytes with curcumin 
suppressed IFN-γ-induced BAFF expression, which may be because of the curcumin-mediated inhibition of JAK2/STAT1 signaling. 
Conclusion. Repression of BAFF may be a novel mechanism of curcumin-mediated im-provement of inflammatory arthritis. 

P-2-122  Inhibitory effects of AP-2α on proliferative and invasive abilities through enhancing ER-β expression in 
human colon cancer cells

Meining Li, Niuliang Cheng, Yeping Du, Yuehong Zhang ( 山西医科大学  )

chengniuliangty@yahoo.com 

Colon cancer is one of the most common malignancies around the world. It is a focal prob-lem for colorectal cancer to be concerned 
and settled urgently. Transcription factor AP-2α, a sequence-specific DNA binding transcription factor of 52kD that belongs to 
AP-2 family, is required for both morphogenesis and cell differentiation. Reduction or loss of AP-2α ex-pression has been detected 
in several carcinomas including colon cancer, suggesting a tu-mor-suppressor-like role for AP-2α in colon cancer. This study was 
to explore the exact mechanism by which reduction or loss of AP-2α contributes to colon cancer progression. We constructed the 
expression plasmid of AP-2α and then transfected it to SW620 cells. RT-PCR and Western Blot results indicated AP-2α expression 
increased after transfected, and EMSA results showed AP-2α had high DNA-binding activity. In over-expression AP-2α SW620 
cells, we found that the proliferation ability was inhibited and metastasis ability de-creased. In further study, we found ER-β high 
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expression after AP-2α protein increased. While EMSA results displayed AP-2α could bind the ER-β promoter. The expression 
of ER-β is probably regulated by AP-2α and that forced over-expression of AP-2α suppresses the growth and invasion potential 
of human colon cancer cells, possibly through up-regulating ER-β gene expression. This project is supported by National Natural 
Science Foundation (81000948)and Natural Science Foundation of Shanxi Province (2011021035-1) 

P-2-123 Reversal effect of rosmarinic acid on multidrug resistance in SGC7901/Adr cell line

李发荣 , 伏艳艳 , 周阳晶 , 汤燕  ( 陕西师范大学 )

Multidrug resistance has been a major problem in cancer chemotherapy. In this study, the aim was to explore the reversal effect and 
its potential mechanism of Rosmarinic acid (RA) on SGC7901/Adr cells. MTT assay was used to investigate the reversal index of 
RA in SGC7901/Adr cell line. The intracellular accumulation of adriamycin, Rh123 and the expres-sion of P-glycoprotein(P-gp) 
were assayed by flow cytometry. The influence of RA on the transcription of MDR1 gene was determined by RT-PCR. The results 
shows that RA could reverse the MDR of SGC7901/Adr cells, increase the intracellular accumulation of Adr and Rh123, decrease 
the transcription of MDR1 gene and the expression of P-gp in SGC7901/Adr cells. These results indicated that rosmarinic acid is a 
potential multidrug resistance -reversing agents and warranted further investigations. 

P-2-124  Inhibition of ERK1/2 activates interferon gamma expression

xingzhe ma ( 南开大学 生命科学学院  )

Interferon gamma (IFNgamma) is cytokine demonstrating pleiotropic functions including the promotion of innate and adaptive 
immune responses against viruses and intracellular pathogens and anti-tumor. Expression of IFNgamma has been mainly limited in 
T cells, NK cells and NK T cells, and the regulation of IFNgammaexpression is considered as a complex involved cell activation 
and other cytokines activation. Extracellular signal regulated kinases 1 and 2 (ERK1/2) are important signaling molecules 
regulating cellular growth and differentiation. Previously, we identified that IFNgamma is a target gene for liver X recept-or (LXR) 
activation and ERK1/2 activity mediates expression of LXR target genes, such as ATP-binding cassette transporter A1 (ABCA1) 
in macrophages. In this study, we attempt to investigate the effects of ERK1/2 inhibitors on IFNgamma expression, particularly 
in macro-phages. Treatment of macrophage cell line, RAW cells or peritoneal macrophages with ERK/2 inhibitors, PD98059 and 
U0126, increased IFNgamma protein expression. Associated with the increased protein, IFNgamma mRNA expression was also 
increased indicating the regulation occurred at the transcriptional level. Indeed, the promoter analysis indicated that both PD98059 
and U0126 induced IFNgamma promoter activity and the induction de-pended on the existence of LXR responsive elements (LXREs) 
in IFNgamma gene. Further-more, we observed that ERK1/2 inhibitors enhanced LXR expression and formation of LXRE-LXR 
complexes. In contrast, in the presence of lipid A, a TLR4 ligand functioning as LXR inhibitor, the induction of IFN expression and 
formation of LXRE-LXR by ERK1/2 inhib-itors was blocked. In vivo, administration of U0126 to mice increased serum IFNgamma 
levels and IFNgamma expression in lung and spleen. Our results indicate the interplay between ERK1/2 and IFNgamma and a new 
signaling pathway in regulation of IFNgammaexpression. 

P-2-125 Plumbagin derivative Pln-7-co(oAc) inhibited human lung cancer cell NCI-H460 proliferation through 
affecting the tumor suppressor genes LRRC3B expression

张国海 , 周远华 , 蔡乐靖 , 彭艳  ( 广西师范大学 )

pengyan630@yahoo.com.cn 

This study is to investigate the anti-tumor effect in vitro of Plumbagin derivative (Pln-7-co(oAc)). Human lung cancer cell lines 
(NCI-H460, A549), human liver cancer cell line BEL-7404 and human gastric cancer cell line MCG-803 were served as the tested 
cells. The cell proliferation inhibition rates of Pln-7-co(oAc) were detected by MTT colorimetric assay. The relative expression of 
LRRC3B mRNA after Pln-7-co(oAc) treated was tested by qPCR. The inhibition rate of Pln-7-co(oAc) on NCI-H460 cells (86.68±
2.89%) was much higher than that on A549 cells (59.56±9.00%), BEL-7404 cells (-7.24±2.93%), MCG-803 cells (15.27±5.87%) at 
a 10 μM concentration. In IC50 test, the inhibition rate of Pln-7-co(oAc) on NCI-H460 cells showed a good dose dependency with 
IC50 value as low as 4.85 ± 0.61μM, which was significantly better than the positive drug Iressa (20.17 ± 2.15μM). The relative 
expression of LRRC3B mRNA of Pln-7-co(oAc) group markedly increased com-pared with that of the control group. 
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P-2-126  4×T42肽腺病毒载体的构建及抗MCF-7乳腺癌细胞的研究

祁冬冬, 张涛, 陈英利, 朴金花, 朱贵明 ( 佳木斯大学 )

jmstao@163.com 

肿瘤抑素抗肿瘤细胞生长主要是其具有两个功能片段，C-末端的NC1结构能促进肿瘤细胞凋亡，N-末端具有抗血管生成的

活性。用生物学技术用柔性Linker-GG-将肿瘤抑素这两个功能片段与连接，体外生物合成T42肽。通常是将含T42的原核生

物表达质粒转化到大肠杆菌体内，培养后纯化T42肽，用T42肽直接作用于肿瘤细胞，也就是说抗肿瘤的信息传导是由细胞

外传入细胞内的，但未见有T42肽在细胞内起作用的报道。本实验是重组Ad-EGFP-4×T42 腺病毒，观察新生成的4×T42肽

是否能在乳腺癌细胞内促进细胞凋亡。方法 利用同尾酶连接技术将T42肽进行两次克隆形成四倍体T42(4T42)，并将其亚克

隆至穿梭质粒pEC3.1(+)-EGFP中，获得重组质粒pEC3.1(+)-EGFP -4T42。体外重组至骨架载体pAd/BLOCK-iTTM-Dest(pAd-

BL-Dest），获得重组质粒pAd-EGFP-4T42,并转染HEK293细胞进行病毒包装。利用RT-PCR方法和荧光显微镜观察标志蛋

白-绿色荧光蛋白的表达判断T42转染成功与否，利用病毒倍比稀释观察荧光数法检测病毒滴度。MTT法观察重组腺病毒

rAd-EGFP-4T42对MCF-7的抑制作用；流式细胞术检测重组腺病毒rAd-EGFP-4T42诱导MCF-7细胞的凋亡率。结果 重组腺

病毒载体经酶切鉴定证明构建正确，重组腺病毒获得成功包装，纯化的病毒滴度为4*108DRP/ml。空白对照组、对照腺病

毒rAd-EGFP感染组和重组腺病毒rAd-EGFP-4T42感染组的凋亡率分别为15.86%±1.02%、19.38%±2.17%、42.29±3.26%。

重组腺病毒rAd-EGFP-4T42对MCF-7细胞的抑制作用有时间依赖性，作用48h 时生长抑制率最大。结论 重组rAd-EGFP-

4T42腺病毒有诱导MCF-7细胞凋亡的作用。

P-2-127  Tespa1 is involved in late thymocyte development through the regulation of TCRmediated signaling

王迪  ( 浙江大学免疫学研究所 )

Signaling via the T cell antigen receptor (TCR) during the CD4+CD8+ double-positive de-velopmental stage determines thymocyte 
selection and lineage commitment. Here we de-scribe a previously uncharacterized T cell–expressed protein, Tespa1, with critical 
functions during positive selection of thymocytes. Tespa1–/– mice had fewer mature thymic CD4+ and CD8+ T cells, which reflected 
impaired thymocyte development. Tespa1 associated with the TCR signaling components PLC-γ1 and Grb2, and Tespa1 deficiency 
resulted in at-tenuated TCR signaling, as reflected by defective activation of the Erk–AP-1 and Ca2+-NFAT pathways. Our findings 
demonstrate that Tespa1 is a component of the TCR signalo-some and is essential for T cell selection and maturation through the 
regulation of TCR signaling during T cell development. 

P-2-128  内源甲醛与认知功能损伤

赫荣乔  ( 中国科学院生物物理研究所，脑与认知科学国家重点实验室 )

herq@sun5.ibp.ac.cn 

中国已经进入不可逆转的老龄化社会，老年人超过一亿，老年痴呆症患者已经超过1000万，成为全球老年痴呆症第一大

国。神经变性病已经成为影响我国人口健康和生活质量、阻碍经济持续发展的重大社会问题。认知功能损伤是老年痴呆症

的主要表现，其发病原因不明、病理机制不清、早期诊断困难、治疗效果差。因此，研究老年认知损伤发生的脑机制，防

治老年痴呆已经到了刻不容缓的地步。早期发现、早期干预和早期治疗是解决老年痴呆问题的突破点。在老年痴呆的前期

阶段，即无临床症状期，认知功能损伤的进程是可以进行干预，甚至出现好转。也就是说，如果能够做到对认知功能损伤

早期老年人进行干预和治疗，就可以将不可治疗的老年痴呆，转变为可以治疗和干预的疾病。如果能够实现，老年痴呆症

的发病率就会显著下降，发病年龄就会延后，这将给人类社会带来不可估量的有益影响。老年痴呆是一种获得性（非遗传

性）、持续性智能损害综合症。因此，研究导致老年认知功能损伤的内外环境因素以及易感基因等成为重要的突破口，我

国具有丰富的临床资源和家族遗传病资源。开展老年认知功能的损伤研究将有独特的优势。我们可以在老年痴呆发病机

制研究的关口前移的关键科学问题上发挥作用，即在老年早期认知功能损伤的基础研究方面开展工作，发现重要的致病因

素，从而针对这些因素（biomarker）建立可行的临床检测方法。充分发挥我国神经生物学、认知科学、分子遗传学、计算

机科学、信息科学甚至社会科学研究的优势，揭示pre-MIC病理状态下脑结构与功能的变化特征，推动老年认知功能损伤的

机制及其防治领域的研究进展。
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P-2-129  Adenosine A2A receptors on bone marrow derived cells differentially regulate inflammation and 
outcome of severe traumatic brain injury-induced and oleic acid-induced acute lung injury 
1Shuang-Shuang Dai, 2Hao Wang, 3Jun Li, 1Xie He, 4Jianlin Hu, 5Yuan-Guo Zhou ( 1 Department of Biochemistry and Molecular 
Biology, Third Military Medical University, Chongqing 400038, China, 2Department of Neurosurgy, Daping Hospital, Third Military 
Medical University, Chongqing 400042, China, 3Department of Cardiothoracic Surgery, Southwest Hospital, Third Military Medical 
University, Chongqing 400038,China, 4 Department of Respiratory Diseases, Southwest Hospital, Third Military Medical University, 
Chongqing 400038, China, 5Molecular Biology Center, State Key Laboratory of Trauma, Burn, and Combined Injury, Research 
Institute of Surgery and Daping Hospital, Third Military Medical University, Chongqing 400042, China ) 

shuangshuangdai@yahoo.cn 

Adenosine A2A receptors (A2ARs) in bone marrow-derived cells (BMDCs) are well docu-mented to be anti-inflammatory and 
protective in several non-neurogenic acute lung in-jury (ALI) including ALI induced by lung trauma, shock and sepsis. However, 
their relative contribution to neurogenic ALI, such as traumatic brain injury (TBI)- induced ALI, is little known. Here, using WT
→A2AR knockout(KO) or A2AR KO→WT BMDC transplantation to selective inactivate or reconstitute BMDC A2ARs of mice, 
we compared the effect of BMDC A2AR in severe TBI-induced ALI with that in oleic acid-induced ALI, a very reproducible non-
neurologic ALI model. The results showed that contradictory to its anti-inflammatory and protective effect in oleic acid-induced ALI 
model, BMDC A2AR is closely associated with high incidence of ALI after TBI, increased lung edema, pulmonary inflammation 
and aggravated gas exchange in TBI-induced ALI model. Further detection found the average plasma glutamate level of patients 
with severe TBI-induced ALI was much higher than that of patients suffered from lung trauma-induced ALI, and so did in mouse 
severe TBI- in-duced ALI model VS. oleic acid-induced model. Subsequently, in lipopolysaccharide (LPS)-induced murine and 
human neutrophils, we simulated the plasma glutamate level of these patients or injured mice in cell culture. We found in presence 
of low concentrations of glutamate which mimic the plasma glutamate level of lung trauma-induced ALI patients or oleic acid-
induced ALI mice, A2AR agonist CGS21680 inhibited LPS-induced IL-1βmRNA expression via AC-PKA pathway. However, in 
high concentrations of glutamate which equaled to plasma glutamate level of patients or mice suffered from severe TBI-induced ALI, 
significant enhancing interaction of A2AR and metabolic glutamate receptor 5 (mGluR5) was observed by Co-IP and CGS21680 
increased LPS-induced IL-1βmRNA ex-pression in a PLC-PKC-dependent manner. This high local glutamate level-dictated and 
A2AR-mGluR5 interaction-mediated pro-inflammatory effect of neutrophil A2AR can illus-trate the aggravation role of BMDC 
A2AR in severe TBI-induced ALI. Taken together, these studies demonstrate a novel mechanism for neurotransmitter glutamate to 
regulate in-flammation via BMDC A2AR and mGluR5, which results in differential role of BMDC A2AR 

P-2-130  Regulation of IRF3 signaling pathway by the papain-like protease of SARS coronavirus

陈忠斌 , 郑洋 , 邢雅玲 , 陈晓娟 , 杨星星 , 王凯  ( 军事医学科学院放射与辐射医学研究所 )

chenzhongbin@yahoo.com 

The innate immune system is the first line of defense against invading viruses. Host cells sense pathogen-associated molecular 
patterns (PAMPs) by widely expressed pat-tern-recognition receptors (PRRs), which trigger the induction of type I interferon (IFNs) 
and proinflammatory cytokines. Human coronaviruses (CoV) such as severe acute respirat-ory syndrome coronavirus (SARS-
CoV) and NL63-CoV have evolved strategies to escape from the innate immune system. Several proteins encoded by SARS-CoV 
including the papain-like protease (PLpro) act as IFN antagonists, which have been shown to target IFN regulatory factor 3 (IRF3) 
to prevent the activation of the IFN system. However, the regula-tion mechanism of IRF-3 activation by PLpro is poorly understood. 
PLpro is a catalytic do-main of the nonstructural protein 3 (nsp3) of SARS, which is also a coronaviral deubiquit-inase (DUB). 
As Nsp3 predominantly resides in the endoplasmic reticulum(ER), a trans-membrane (TM) form of PLpro (PLpro-TM) was used 
in the study to dissect the possible negative regulation mechanism of IRF-3 signaling activation. We found that (1) PLpro-TM 
inhibits RIG-I and other signal proteins mediated activation of IRF3 signaling pathway by dual luciferase activity assay; (2) PLpro-
TM disrupts the interaction between TRIM25 (RING-finger E3 ubiquitin ligase) and RIG-I, and deubiquitinates the Lys 63-linked 
ubiquitin moiety from the N-terminal CARDs of RIG-I, which have little effects on the activation of IRF3; (3) PLpro-TM blocks the 
signal transduction from MAVS to TRAF3 and STING. However, this signaling disruption does not effectively inhibit the activation 
of IRF3; (4) PLpro-TM removes the lysine-63-linked polyubiquitin chains from TRAF3, resulting in its dissociation from the 
downstream signaling complex containing TANK-binding kinase 1(TBK1) and IκB kinase epsilon (IKKe); (5) PLpro-TM inhibits 
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dimerization and phosphoryla-tion of IRF3 induced by overexpression of stimulator of interferon genes (STING), perhaps mainly 
because PLpro-TM interacts with the TM of STING and inhibits membrane traffick-ing of STING. Furthermore, inactivation of 
IRF3 by PLpro-TM is neither due to the interac-tion of PLpro-TM with IRF3, nor inhibiting the phosphokinase activity of TBK1 or 
IKKe. Ac-cordingly, our data reveal a novel regulation mechanism of antiviral innate immune re-sponse of PLpro through disrupting 
TRAF3 and STING mediated IRF3 signaling pathway, which would be helpful for development of novel anti-coronavirus therapy. 

P-2-131  Vaccine candidate outer membrane protein OmpW of Escherichia coli is required for resistance to host 
innate immunity
1Jianyi Pan, 2Xianbin Wu, 2Lihua Tian, 2Haijie Zou, 2Changyi Wang, 2Fukun Zhao ( 1School of Life Sciences, Zhejiang Sci-Tech 
University (浙江理工大学), 2College of Life Sciences, Zhejiang Sci-Tech University ) 

panjy@zstu.edu.cn 

Outer membrane β-barrel proteins play a diverse of crucial physiological functions in gram-negative bacteria. Some 8-stranded 
β-barrel proteins are found to confer bacterial virulence via inhibition of host innate defenses. Recently an outer membrane protein 
W (OmpW) was identified as an 8-strands β-barrel protein. While it has been suggested that it protects bacteria against various forms 
of environmental stress, little is known about its role in conferring resistance to innate immunity. In this study, we investigated this 
poten-tial resistance function for the OmpW of Escherichia coli K12 K99+. Our results demon-strated that the up-expression of 
OmpW is required for bacteria survival during phagocyt-osis and complement-mediated bactericidal. To provide further evidence 
of the resistance, the ompW-deletion mutant (ΔompW) was constructed using the lambda Red recombina-tion system. The ΔompW 
mutant showed a significantly higher phagocytosis rate by hu-man and mice-derived macrophages, and significantly fewer mutant 
bacteria were re-covered from blood complement, suggesting that OmpW protects bacteria against host innate immunity. In addition, 
two other outer membrane proteins involved in iron trans-port, CirA and Fiu, were found to be upregulated in the ΔompW mutant 
to compensate the loss of OmpW. Since OmpW is an iron transporter and its expression is regulated by iron, the resistance to host 
immunity provided by OmpW may be an important mechanism in iron-mediated pathology of infectious diseases. Furthermore, 
OmpW is identified as a protective antigen which protects mice against bacterial infection, and, therefore, is a promising target for 
developing effective vaccines against infectious diseases. 

P-2-132  Aspirin-triggered Lipoxin A4 Inhibits LPS-Induced IL-6, IL-8 and MCP-1 Expression in Human 
Endometriotic Stromal Cells
1Wei-Dong Zhou, 2Shuo Chen, 1Rong-Feng Wu, 1Hui-Ming Yang, 3Qiong-Hua Chen, 1 Qing-Xi Chen ( 1State Key Laboratory of 
Cellular Stress Biology, School of Life Sciences, Xiamen University, 2Medical College of Xiamen University, 3Department of 
Obstetrics and Gynecology, Xiamen First Hospital affiliated to Xiamen University ) 

cqhua616@126.com, chenqx@xmu.edu.cn 

Endometriosis (EM) is a common and refractory gynecological disease. Despite the fact that the underlying mechanisms responsible 
for EM remain unclear, EM has been widely accepted as an inflammation-related disorder. Recently, lipoxins, the endogenous 
“breaking signals” in inflammation, were found to suppress the development of EM. In this study, the immunohistochemistry result 
showed that protein expression of lipoxin A4 receptor (ALXR) in endometrium with endometriosis were significant higher than in 
normal endometrium, which indicated that a significant association between lipoxins and endo-metriosis. Furthermore, we studied 
the anti-inflammatory effects and possible mechanisms of aspirin-triggered lipoxin A4 (ATL) on EM by using human endometriotic 
stromal cells (ESCs) inflammation model in vitro. The results showed that ATL significantly inhibited gene and protein expressions 
of IL-6, IL-8 and MCP-1 induced by lipopolysaccharide (LPS). We also found that LPS could significantly induce ALXR gene and 
protein expression in ESCs. Pre-exposure of ESCs with Boc-2, a specific antagonist of ALXR, could abolish ATL ef-fects on the 
expressions of these pro-inflammatory cytokines induced by LPS, indicating that ALXR involves ATL-mediated anti-inflammatory 
actions for ESCs. 

P-2-133  Therapeutic effect of crocodile oil from Crocodylus siamensis on burn wound healing in a rat model
1Hua-Liang Li , 1Xing-Mei Cao, 1Liang Huo, 1 Li-Ping Chen, 1Xin Dong, 2You-Xiong Xiong, 1Qing-Xi Chen ( 1State Key Laboratory of 
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Cellular Stress Biology, School of Life Sciences, Xiamen University, 2Thailand SriRaCha Tiger Zoo Co., Ltd. SriRaCha ) 

chenqx@xmu.edu.cn 

Background and purpose: Crocodile oil and its products are used as ointments for burns and scalds in the traditional medicines, such 
as traditional Chinese and Southeast Asia medicine. Our previous study showed that Crocodile oil from Crocodylus siamensis en-
hanced Cutaneous burn wound healing. However, the burn wound–repairing mechanism of crocodile oil remains unclear. Here, we 
evaluate the therapeutic effect of crocodile oil on the burn wound healing in rats. Experimental approach: The rats were inflicted 
with deep second burn except the sham group. The wounds were either treated with saline solution, oleic acid or crocodile oil, re-
spectively. Nitric oxide contents and hydroxyproline contents were determined. Interleukin (IL)-6, tumor necrosis factor (TNF)-a 
were measured using enzyme-linked immunosorbent assay and mRNAs by RT–PCR. Proliferating cell nuclear antigen (PCNA) 
and vascular en-dothelial growth factor (VEGF) was evaluated by immunohistochemistrical stain. Results: Compared with the burn 
control, the production of nitric oxide was strongly inhib-ited in the post-burn skin of crocodile oil group (P<0.01), and wound 
content of hy-droxyproline was increased (P<0.05). IL-6 and TNF-a in mRNA and protein levels were both decreased in the post-
burn 3 day skin of crocodile oil versus burn control group (P<0.01 and P<0.01, respectively). Immunohistochemical staining results 
showed the expressions of VEGF and PCNA in the 7-days-postburn skin of crocodile oil group were stronger than the expressions 
in the burn control group. Conclusions: Our results showed crocodile oil could enhance the burn wound healing by prevention the 
production of the proinflammatory cytokines IL-6 and TNF-a and the up-regulation of cell growth factor VEGF. 

P-2-134  No evidence for Neuregulin 3 conferring risk of schizophrenia in the Chinese population
1杜小云 , 1许楠 , 1郑悦雯 , 2张欢 , 1马捷  ( 1西安交通大学医学院, 2西安交通大学医学院第二附属医院) 

majie@mail.xjtu.edu.cn 

The neuregulins (NRGs) are a family of epidermal growth factor-like signalling molecules made up of four homology isomers: 
NRG1, NRG2, NRG3, and NRG4. They are cell-cell sig-nalling proteins that are ligands for tyrosine kinases receptors of the ErbB 
family, and the neuregulin-ErbB signalling network is involved in a multitude of processes in the develop-ing of the central nervous 
system (CNS). Recently, the chromosome 10q22-q23 that in-volves NRG3 has been reported to be implicated in schizophrenia. We 
have genotyped 13 SNPs within NRG3 to investigate the association of SNPs with susceptibility to schizo-phrenia in 488 patients 
and 506 compared controls of Han Chinese samples. However, no association was detected either in alleles or genotypes for any 
SNP (P>0.05). Furthermore, based on the linkage disequilibrium (LD) blocks of NRG3 locus, haplotypes were also com-pared 
between cases and controls, and no significant difference was found for any com-mon haplotype. We also summarized the findings 
of several GWASs on schizophrenia. In-terestingly, the negative association between chromosome 10q22-q23, the same region that 
contains NRG3, and schizophrenia was identified at least in seven GWASs from differ-ent ethnic populations, especially, in Chinese 
population. Overall, current study provided no evidences that NRG3 confers risk of schizophrenia in the studied Han Chinese popula-
tion. Further studies are needed to identify the function of this gene in brain. 

P-2-135 The association between primary open-glaucoma and urinary formaldehyde level

赫英舸  ( 中国科学院生物物理研究所 )

Purpose. Investigate and compare the concentration of endogenous formaldehyde in indi-viduals with or without primary open-
angle glaucoma (POAG). Methods. A total of 59 subjects were consecutively enrolled: 42 with POAG; and 17 without ocular 
disease. The POAG group was subdivided into mild and severe groups according to visual field defect (|MD|<12dB), to assess the 
relationship between POAG severity andendogenous formaldehyde. Results. No significant difference of urinary formaldehyde level 
was shown between POAG and control. However, the concentration of urinary formaldehyde in severe POAG group was statistically 
significant higher than mild POAG group and baseline (p<0.05). Further-more, a marginal significant correlation between POAG 
severity and urinary formaldehyde level was observed (p=0.075, Pearson’s correlation coefficient). Conclusions. The level of urinary 
formaldehyde was elevated significantly in subjects of severe glaucoma. Endogenous formaldehyde level may be a risk factor for 
advanced POAG with marked visual field defects. 
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P-2-136  Postoperative cognitive dysfunction is correlated with urine formaldehyde in elderly noncardiac 
surgical patients

苏涛  ( 中国科学院生物物理研究所 )

Background: Post-operative cognitive dysfunction (POCD), especially for elderly patients, is reported in many studies. Although 
increasing age, duration of anesthesia, postoperative infections, and respiratory complications were regarded as the risk factors for 
POCD, no extracerebral diagnostic biomarkers have been identified as indicators of POCD. Methods: Ninety-five patients, ages 
65～80 years, scheduled for major orthopedic or ab-dominal surgery were enrolled. Twenty-two patients aged between 20～40 
years undergo-ing the same procedure served as controls. Subjects received neuropsychological tests one-day prior and one week 
post procedure. To determine the presence of POCD, the cri-teria were used as described in most studies. Morning urine samples 
were obtained one day before surgery and on day 1, day 2 and day 7 post surgery. Urine formaldehyde was determined with high-
performance liquid chromatography. Results: The urine formaldehyde level of all patients with and without POCD increased on 
the first two days after surgery. But the formaldehyde concentration (on day 7) in patients with POCD was significantly greater 
than that in patients without POCD (p<0.01). In young group, no one was diagnosed with POCD. Although the changes in urine 
formaldehyde of young patients during perioperative period were similar to those in elderly patients without POCD, the formaldehyde 
concentrations measured at four time points were all sig-nificantly lower than those in elderly group (p<0.05). Conclusion: Levels 
of urine formaldehyde were elevated intraoperatively, with the highest levels at day 7 in patients with POCD, suggesting that 
the increase on day 7 may provide a new physiological marker to assist the diagnosis of POCD along with neuropsychological 
assessments. 

P-2-137  CTB-APSL融合蛋白在家蚕中表达的研究

刘云龙, 陈莹, 王涛, 郭庆拓, 吕正兵, 张耀洲 ( 浙江理工大学生命科学学院 浙江省家蚕生物反应器和生物医药重点实验室 )

糖尿病是一种常见的代谢内分泌疾病，是遗传和环境因素共同作用而导致的慢性全身性代谢性疾病，严重威胁着人类健

康，也给个人、家庭、卫生保健系统和国家带来巨大的经济后果。目前临床上仍然缺乏有效的手段控制糖尿病及其并发症

的发生与进展，本研究从恢复胰岛功能的角度出发，开展糖尿病的治疗药物的探索，希望能从根本上减弱和消除糖尿病带

来的危害。

APSL是从条纹斑竹鲨再生肝脏的cDNA文库中筛选得到的一个片段，其全长为336bp，其编码的蛋白质预测分子量大小约为

12.32kD。文献表明，纯化后的重组APSL经腹腔注射，具有减弱链脲佐霉素对胰岛β细胞的损坏作用，并具有改善损伤的

胰岛β细胞的功能。霍乱毒素（CT）由一个毒性A（CTA）和五个完全相同的B亚基（CTB）组成，形成AB5结构。CTA为

毒性单位，而CTB无毒且有很强的免疫原性。由于CTB可以和所有有核细胞膜上的神经节苷脂(GM1)受体结合，许多研究者

推测其不仅可以用于免疫佐剂，还能够作为有效的药物呈递载体。药物在肠道中的通透性成为药物蛋白穿过肠上皮细胞进

入血液循环系统的主要障碍，然而受体介导的口服呈递系统为药物蛋白的吸收提供了可行的途径。

本研究运用基因工程技术将两种蛋白质基因在家蚕中进行融合表达，特别是将有蛋白口服前景的家蚕表达系统和目前最有

效的粘膜载体蛋白CTB有机结合，将作用蛋白靶向运载至肠道的黏膜系统，辅助药物蛋白穿过肠上皮细胞的运输，达到显

著增强口服的效果。首先利用重叠PCR法构建APSL-CTB融合基因，并以柔性四肽GPGP连接，将融合基因插入到转移载体

pFastBac1，成功构建了转移载体pFastBac1-CTB-APSL，转化感受态细胞DH10Bac，在DH10Bac细胞内转移载体pFastBac1-

CTB-APSL与Bacmid发生转座，经蓝白斑筛选和PCR方法鉴定，证实重组Bacmid含有目的片段。经脂质体法将重组Bacmid转

染单层培养的家蚕细胞，待48h细胞明显发病后低速离心收集病毒，将重组病毒扩增至第四代，重组病毒以MOI=10感染家

蚕细胞，五龄幼虫和蚕蛹，使目的基因得到表达，经过SDS-PAGE初步鉴定在家蚕中表达的蛋白条带为30kD左右。对表达

产物的生物学特性及功效研究正在进行中。

在此基础上，通过家蚕杆状病毒表达系统，利用蚕业资源优势，为以家蚕蛹作为生物反应器高效表达CTB-APSL融合蛋白

开展治疗II型糖尿病口服药物的研究开辟新途径。

P-2-138 Two potentially specific but relevant patterns of proteomic change: Response of SH-SY5Y cells 
to differentiation with retinoic acid followed by phorbol ester 12-O-tetradecanoyl-phorbol-13-acetate, and 
susceptibility of differentiated cells to dopamine 
1Mingxiu Tian, 2Xing’an Li, 1Linsen Hu ( 1Department of Neurology, First Affiliated Hospital of Jilin University, 2Key Laboratory for 
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Honeybee Genetics and Breeding (Jilin Provincial Apiculture Institute ) ) 

hulinsen@hotmail.com 

Dopamine (DA) exposure at a dose of 100 μmol/L for 24 hours causes oxidative stress in SH-SY5Y cells with induction of neuronal 
differentiation by retinoic acid (RA,10 μmol/L, 72 hours) followed by phorbol ester 12-O-tetradecanoyl-phorbol-13-acetate (TPA, 
80 nmol/L, 72 hours). However, it remains unclear whether the alteration of phenotype observed in re-sponse to oxidative stress 
is associated with protein regulation in this cellular model for Parkinson’s disease. The present study detected protein regulation 
affected by oxidative stress at a proteomic level: selection of differentially altered proteins using two dimension-al difference in-gel 
electrophoresis and identification of these proteins using matrix as-sisted laser desorption/ionization time-of-flight mass spectrometry. 
The results demon-strated significant alterations in expression of six proteins in SH-SY5Y cells following the differentiation and 
fourteen proteins in the differentiated cells following the exposure, exemplified by an increase of tubulin alpha1 in the former but 
a decrease of tubulin alpha-ubiquitous chain in the latter. These results suggest that two po-tentially specific but relevant patterns 
of proteomic change may be produced in SH-SY5Y cells with the induction of differentiation by RA followed by TPA, and in the 
differentiated cells after DA exposure. 

P-2-139  Proteinaceous Lewy bodies of Parkinson’s disease and proteomic profiles
1Xing'an Li, 2Linsen Hu, 3Yingjiu Zhang ( 1Key Laboratory for Honeybee Genetics and Breeding (Jilin Provincial Institute of 
Apicultural Science), 2Department of Neurology, The First Affiliated Hospital, Jilin University, 3Key Laboratory for Molecular 
Enzymology and Engineering, Ministry of Education (Jilin University ) ) 

hulinsen@hotmail.com 

Lewy bodies (LBs) are a prominent pathologic feature of Parkinson's disease (PD). Our cur-rent understanding of the pathogenic 
mechanisms in PD involves three pathways, i.e. ab-normal protein aggregation in which particular attention is given to the role 
of genetic predisposition, increased oxidative stress in which mitochondrial dysfunction is thought to be the cause, and impaired 
protein degradation in which dysfunction of the proteasome and lysosome systems may be implicated. It is supported from immuno-
histological find-ings with cognate antibodies against proteins and high-throughput data obtained by MS-based proteomics that 
α-synuclein (α-SYN) is not only the primary structural component of LBs, but also LBs contain a large number of other proteins. 
In this article, we review re-cent advances in characterization of the proteins in LBs of PD as follows: normal α-SYN; proteins 
interacting and/or co-localizing with α-SYN; mutant, damaged and partially fol-ded species of α-SYN; abnormal forms of α-SYN 
with links to PD; proteins enriched in LBs; and proteomic profiles of LBs and in vitro proteinaceous cytoplasmic inclusions that re-
semble LBs. This suggests that LBs of PD are substantially proteinaceous. 

P-2-140   Identification of interferon Gmma as a new target gene for activation of liver X receptor

王琦雪  ( 南开大学 )

Interferon-gamma (IFNγ ) is a cytokine and plays an important role in anti-viral infection and anti-tumor. Expression of IFNγ has 
been mainly limited in T cells, NK cells and NK T cells. The regulation of IFNγ expression has been well investigated as a complex 
involved cell activation and other cytokines activation. Liver X receptors (LXRs) are ligand activated transcriptional factor and plays 
a central role in regulation of cholesterol and lipid synthes-is and metabolism. However, more and more studies have demonstrated 
the importance of LXR activation in immune responses. In this study, we investigated the effect of LXR ac-tivation on mouse IFNγ 
expression. Initially, we observed that IFNγ was expressed by dif-ferent tissues/cell types including macrophages, we then found 
that treatment of murine macrophage cell line, RAW cells, and mouse peritoneal macrophages with LXR ligand, T0901317, greatly 
induced IFNγ protein expression. Associated with the increased protein, IFNγ mRNA expression and the secreted IFNγ protein in 
culture medium were also in-creased. In contrast, reduced LXR expression by siRNA inhibited IFNγ expression in macro-phages. 
The promoter analysis indicated that the up-regulation of IFNγ expression by LXR occurred at the transcriptional level since the 
multiple LXR responsive elements (LXREs) were identified in IFNγ promoter. Activation of LXR enhanced the binding of LXR to 
these LXREs. LXR activation also induced IFNγ protein and mRNA expression in T cells in vitro. Administration of LXR ligand to 
mice increased serum IFNγ levels and IFNγ expression in lung and lymph nodes. FACS analysis indicated that administration of LXR 
ligand activated T cells differentiation into Th1 cells in mouse spleen and lymph nodes. Our study suggests a new signaling pathway 
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in regulation of IFNγ expression and a role of LXR in immune sys-tem. 

P-2-141  SNP-based haplotype analysis of interleukin-10 promoter in a Han Chinese population

宋新强  ( 信阳师范学院 )

xqsong2002@yahoo.com 

Interleukin (IL)-10 is one of the most important anti-inflammatory cytokines. It may modu-late disease expression in rheumatoid 
arthritis (RA). Previous studies investigating an asso-ciation between the IL-10 promoter polymorphisms and IL-10 production 
provided contro-versial results. We examined whether there is an association between SNP-based haplo-type in the promoter region 
of the human IL-10 gene and susceptibility to RA in a Han Chinese Population. The allele and genotype frequencies of the 3 SNPs 
were investigated in 118 RA patients and 110 healthy controls by polymerase chain reaction-sequence spe-cific primer (PCR-SSP) 
assay, and the haplotype frequencies and the differences between RA patients and healthy controls were calculated using Haploview 
4.2. The genotype distri-bution at positions IL-10 -1082 and -592 in patients differed significantly from that ob-served for the healthy 
subjects group(p=0.002, 0.008, respectively). Meanwhile, the allele frequencies of IL-10 -1082 and -592 SNPs differed significantly 
(p=0.001, 0.008, respect-ively) between RA patients and healthy subjects. The odds ratio for IL-10 -1082G and -592C carriers in the 
RA patients versus IL-10 -1082G and -592C carriers in the control groups was 2.481 (95%CI 1.461-4.211) and 1.744 (1.152-2.642), 
respectively. In the haplo-type analysis, the frequency of ATA, GCC, ACC and ATC haplotypes in RA patients differed significantly 
from that in the control group. The frequencies of these haplotypes are signi-ficantly higher in RA patients compared with healthy 
controls (p<0.05).2 (GCC and ATC) of them were risk haplotypes and 2 (ATA and ACC) of them were protective haplotypes for RA 
patients. 

P-2-142  Neuronal apoptosis is implicated in the suppression of mTOR signaling pathway in vitro model of 
Parkinson’s disease

Yijiao Xu, Sujuan Chen , Min Guo, Qian Zhou , Jia Liu, Qian Ren , Yangjing Ye, Wei Gao , Shuangquan Zhang ( College of Life 
Sciences, Nanjing Normal University, Jiangsu Province Key Laboratory for Molecular and Medical Biotechnology, Nanjing 210046 ) 

Parkinson’s disease is a neurodegenerative disorder characterized by a progressive neur-onal loss affecting preferentially the 
dopaminergic neurons of the nigrostriatal projection. The mammalian target of rapamycin (mTOR) is a central regulator of cell 
growth, differen-tiation, and survival. Multiple studies have reported the status of neuron function is closely related to mTOR activity. 
However, how the dopaminergic neurodegeneration is involved in alteration of mTOR pathway is largely unknown. Here, we showed 
that Parkinson’s dis-ease mimetic inducer 6-hydroxydopamine (6-OHDA) triggered apoptosis of PC12 and SH-SY5Y cells as well 
as primary murine neurons. Western blotting analysis observed that 6-OHDA induction of neuronal cell apoptosis is associated with 
its inhibition of the phos-phorylation of mTOR and its key upstream kinase Akt in a concentration- and time-dependent manner. 
Consistently, we found that 6-OHDA suppressed the phosphorylation of ribosomal p70 S6 kinase (S6K1) and eukaryotic initiation 
factor 4E binding protein 1 (4E-BP1), the two best characterized downstream effector molecules of mTOR pathway in the same 
manner as well. This is further supported by the findings that ectopic expression of wild-type mTOR or constitutively active S6K1, 
or downregulation of 4E-BP1 partially pre-vented 6-OHDA induction of neuronal cell apoptosis. These data indicate that neuronal 
apoptosis may implicated in the suppression of mTOR signaling pathway in the develop-ment process of Parkinson’s disease. Our 
findings strongly suggest that the upregulation or activation of Akt, mTOR, S6K1, 4E-BP1 activity may be exploited for prevention 
of Par-kinson’s disease. 

P-2-143　D-ribose increases glial fibrillary acidic protein in the mouse brain and impairs spatial cognition

扬鲁 , 韩婵帅, 赫荣乔, 魏艳 ( 中国科学院生物物理研究所 )

D-Ribose, an important reducing monosaccharide, is highly active in the glycation of pro-teins, and results in the rapid production 
of advanced glycation end products (AGEs) in vitro. However, whether D-ribose participates in glycation and leads to production 
of AGEs in vivo still requires investigation. Here, we treated mice with Rib at different concentra-tions for 10 days to detect protein 
glycation induced by Rib and their resulting effects in vivo. We found that Rib elevated protein glycation in circulative system and 
accelerated AGE formation in the brain. Rib-treated mice also showed up-regulation of RAGE and as-trocyte activation in the brain 
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and impairment of spatial learning and memory ability. These data demonstrate that D-ribose reacts rapidly with protein and produces 
significant amounts of AGEs in vivo, leading to decline in mouse spatial cognition. 

P-2-144　Effects of simvastatin on plasma coenzyme Q10 and the effect of oral coenzyme Q10 Protective 
function of mitochondria in mice

Jing Zhai, Shu-ying Yi （Department of Biochemistry in Basic medicine, Taishan medical university, Taian in Shandong 271000）

Aims: Our goal was to determine whether effects of statins on plasma coenzyme Q10 and the effect of oral coenzyme Q10 Protective 
effects of mitochondria. Methods: Establishment of animal model of hypercholesterolemia on C57B/L6 mice. Then the mice were 
randomly divided into control group, simvastatin group, simvastatin + CoQ10 group and CoQ10 drug group, Separately continuous 
drug gavage for 4 weeks. Total cholesterol, triglyceride, LDL, HDL are measured by blood full automatic analyzer. The CoQ10 levels 
were measured by HPLC-UV. Mitochondrial respiratory chain complex activities were determinated of mouse by spectrophotography. 
Liver cell lipids metabolism key enzyme expression were tested by RT-PCR. Results: simvastatin gavage group of mice plasma total 
cholesterol and low density cholesterol concentrations were significantly decreased, P<0.01. CoQ10 gavage group and CoQ10+ 
simvastatin gavage group of mice plasma total cholesterol and low density cholesterol concentrations were significantly lower, 
P<0.05. Simvastatin gavage group of mice plasma CoQ10 concentrations decreased significantly, P<0.05. Simvastatin gavage 
group in the liver, brain, myocardial skeletal muscle were on mitochondrial respiratory chain complex I function have a significant 
inhibition, P<0.01, liver, brain, myocardial mitochondrial respiratory chain complex II has significant inhibitory effect, P<0.01, but 
on skeletal muscle mitochondrial respiratory chain II was suppressed, P > 0.05.Coenzyme Q10 gavage group in the liver, brain, 
myocardial mitochondrial respiratory chain complex I and mitochondrial respiratory chain complex II function were improved 
significantly, P<0.01, but on skeletal muscle mitochondrial respiratory chain complex I and mitochondrial respiratory chain complex 
II effect is not obvious, P > 0.05.Coenzyme Q10+ simvastatin gavage group compared with the control group in the myocardium and 
skeletal muscle of the mitochondrial respiratory chain complex I inhibited, but on mitochondrial respiratory chain complex II effect 
is not obvious; on liver and brain mitochondria respiratory chain complex I and cerebral mitochondrial respiratory chain complex 
II effect is not obvious, but on hepatic mitochondrial respiratory chain complex II function a significant improvement in the role 
of.Coenzyme Q10+ simvastatin gavage group and simvastatin gavage groups, in addition to skeletal muscle mitochondrial respiratory 
chain complex II function did not change significantly, liver, brain, heart, skeletal muscle mitochondrial respiratory chain complex I 
were significantly improved, P<0.01. Simvastatin significantly decreased ABCA1, HMGCoA reductase mRNA expression; CoQ10 
could reduce the SR-BI mRNA expression; simvastatin combined with CoQ10 can significantly increase the expression of mRNA 
ABCA1; CoQ10 group significantly reduced liver scavenger receptor expression. Conclusion:  Simvastatin can reduce the plasma 
CoQ10 concentrations in mice, CoQ10 can obviously improve the brain, liver, myocardial mitochondrial respiratory chain complex I 
and complex II function, can reduce the simvastatin in brain, liver, heart, skeletal muscle on mitochondrial respiratory chain complex 
I and mitochondrial respiratory chain complex II effects, but on skeletal muscle mitochondrial respiratory chain complex II function 
improved.
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P-3-001 Effect of light quality on the expression of STN7 and STN8 in Arabidopsis Thaliana

Yue Luo, Yongguang Han, Xiaoqiong Duan, Linfang Du ( College of life sciences, Sichuan University ) 

dulinfang@scu.edu.cn 

In Arabidopsis thaliana, STN7 kinase is required for phosphorylation of LHCII and for state transitions. While the phosphorylation 
of PSII core proteins was mainly executed by STN8. In this paper, Arabidopsis Thaliana was grown under white light, light 1 and 
light 2, the lat-ter two of which were selectively absorbed by photosystem I and photosystem II. The res-ults show that under light 
2, the electron transport rate (ETR) was fastest and Fv/Fm exhib-ited the highest value. Besides the phosphorylation of LHCII 
proteins, also the expression of STN7 and STN8 were regulated by light quality. In addition, the change tendency of LH-CII proteins 
phosphorylation was not coherent with expression of STN7 with respect to dif-ferent light quality. These results would provide useful 
information for studying acclima-tion of Arabidopsis thaliana to changing environment.

P-3-002 The Combination of a Synthetic Promoter and a CMV Promoter Improves Foreign Gene Expression 
Efficiency in Myocytes
1Jian-Wei Dai, 2Qian-Qian Zhang, 3Yong-Liang Zhang ( 1Department of Biochemistry, Guangzhou Medical College, Guangzhou 
510182, PR China., 2Vascular Biology Research Institute, Guangdong Key Laboratory of Pharmaceutical Bioactive Substances, 
Guangdong Pharmaceutical University, Guangzhou 510006, China, 3Guandong Provincial Key Lab of Agro-Animal Genomics And 
Molecular Breeding College of Animal Science, South China Agricultural University, Guangzhou 510642, PR China ) 

zhangyl@scau.edu.cn 

Muscle is characterized by having a wide distribution throughout the body, a long life, a large volume and the advantage of being an 
easy site for injection. Nevertheless, the low level of gene therapeutic expression in this tissue is the major limitation to it becoming 
an ideal target for gene transfer. The promoter is important element for gene transcription; however the gene expression efficiencies 
and specificities of viral promoters and muscle-specific promoters are in themselves limiting factors. There is a need, therefore, to 
develop high efficiency expression systems in skeletal muscle for gene therapy. In this study, we es-tablished a multiple promoter 
system in skeletal muscle using a cytomegalovirus (CMV) promoter and a muscle-specific synthetic promoter. We demonstrated that 
a multiple pro-moter system could significantly improve exogenous gene expression rate in vitro when compared with a single CMV 
promoter system and a muscle-specific synthetic promoter system in the mouse C2C12 cell line, by 69.48% and 41.93% respectively. 
Next, we evalu-ated the system efficiency in vivo, the results showed that the multiple promoter system increased gene expression 
in mice 1.23-fold and 1.60-fold respectively compared with ex-pression controlled by the two single promoter vectors. Finally, we 
tested the multiple pro-moter system in growth hormone-releasing hormone (GHRH) gene therapy, and found that when these two 
promoters co-drove the GHRH gene expression in vivo animal growth was enhanced significantly. All these results indicate that use 
of the dual-promoter vector was more efficient for gene expression in muscle tissue than use of the single promoter vectors. These 
finding could, hopefully, lead to the development of a high efficiency ex-pression system in myocytes and form an ideal approach for 
gene therapy. 

P-3-003  Regulation of amyloid precursor protein gene expression and alzheimer’s disease

Jianqi Cui ( Ningxia Medical University ) 

jianqi@gmail.com 

The Alzheimer’s disease was first described in 1906 and was identified as an ‘‘unusual disease of the cerebral cortex’’, which caused 
memory loss, disorientation, hallucina-tions. The most important hallmark in Alzheimer’s disease study was the establishment of 
amyloid hypothesis (Amyloid β). The Aβ aggregates on the CNS to form the senile plaque which disrupts the brain cells, clogs the 
points of cell-to-cell communications, and activ-ates immune cells that trigger the inflammation and devour the disable cells and ulti-
mately, kill cells. In our previous study, we demonstrated that Pur α protein can down-regulate the amyloid precursor protein (APP) 
gene expression. In order to better under-stand the mechanism, we checked the effects of Egr-1 on the transcriptional regulation of 
APP promoter. The experimental results demonstrated that Egr-1 was a positive regulator for APP promoter. Our data of luciferase 
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assay showed that when Egr-1 binding sites were deleted, its function to up-regulate the APP promoter activity disappeared. The Purα 
also can suppress the function of Egr-1. Using the Purα-/- cells for transactivation test, the function of suppression was removed. The 
further data of gel shift, ChIP’s assay as well as western blotting suggested that Purα suppress both the endogenous expression and 
the exogenous Egr-1 expression. The ChIP’s assay and gel shift also showed that the Egr-1 and Purα can competitively bind to the 
same site in APP promoter. The immunohistologic-al results also indicated the colocalization of these two proteins. From the above, 
we be-lieve that there might be a displacement mechanism of Purα for Egr-1 in the transcription-al regulation and the interplay 
between Purα and Egr-1 can control APP expression. 

P-3-004  The clinical significance of PGRMC1 overexpression in human renal cell carcinoma and its 
phosphorylation-regulated biological functions
1Xiangying Xia, 1Xiao Zeng, 2Peng Zhang, 1Wen Ma, 1Shufang Liang ( 1State Key Laboratory of Biotherapy, West China Hospital, 
Sichuan University, 2West China Hospital, Sichuan University ) 

zizi2006@yahoo.cn 

Progesterone receptor membrane component 1 (PGRMC1) is widely elevated in multiple cancers. However, the biological functions 
of PGRMC1 overexpression in cancers are not clear so far. In this study, we report an integrative biology study of PGRMC1 in 
renal cell carcinoma (RCC) systematically, encompassing quantitative proteomics, immunohisto-chemical profiling, and detailed 
biochemical characterization of this protein-involved re-sponse to drug treatment. PGRMC1 was increased to 3.98 times in RCC 
tissues (RCTs) when compared with its autologous para-cancerous kidney tissues (PKTs). And a new phosphorylated site Thr74 of 
PGRMC1 was identified by mass spectrometry. Furthermore, the relationship between PGRMC1 expression and clinical correlations 
of RCC development was also discovered. PGRMC1 is widely upregulated in RCC (p < 0.01). Among 45 RCTs, 73.33% (33/45) 
cases showed strongly or moderately positive expression, and 12 cases (26.67%) had weak or negative expression of PGRMC1. 
While the expression percent of PGRMC1 in PKTs was about 57.78% (26/45), and the other 42.22%（19/45）cases exhibited weak 
or negative level. In addition, PGRMC1 overexpression is correlated with tumor ma-lignancy degree of Fuhrman grade in RCC 
(p <0.05). Meanwhile, cell proliferation was ob-viously inhibited under 15μM sorafenib treatment for 24h. However, PGRMC1 
expression is not directly responsible for AKT-mediated cell proliferation. The phosphorylation degree of PGRMC1, including the 
Thr74 site, can regulate the activation and phosphorylation of AKT to affect cell growth. Generally, PGRMC1 plays important roles 
in renal carcinogenesis, and it is probably a potential biomarker to diagnose and predict therapeutic response for RCC in future. 

P-3-005 Differential expression of E3 ligases Atrogin and MuRF between the wild and domestic chicken

李金秀  ( 中国农业大学 )

Domestic animals have been subjected to a strong human-driven selection leading to re-markable phenotypic changes in morphology, 
physiology and behaviour. To identify dif-ferent expression genes (DEGs) between Red jungle fowl (RJF) and Broiler (AA), we use 
a RNA-seq to measure gene expression level in liver and muscle from two species. After DEGs analysis, we find two important E3 
ligase Atrogin and MuRF are expressed higher in RJF muscle than that in AA. The maintenance of muscle mass is controlled by a 
homeostasis between protein synthesis and protein degradation. Ubiquitin E3 ligase Atro-gin and MuRF play an important role in 
muscle atroghy, cause rapid protein degradation. Overexpression of Atrogin in myotubes produced atrophy, whereas mice deficient 
in either Atrogin or MuRF were found to be resistant to atrophy. RNA-seq results are validated by real-time Q-PCR and western 
blot. HE staining of cross sections show that skeleton muscle fiber size of RJF are much thinner than AA. In addition, the expression 
differences of these two genes are not caused by variation of other pro-teins. Moreover, SNP assay shows that these two genes are 
subject to selection pressure in evolution. There may be some causative mutations between two kinds of chicken. We pre-sume the 
different expression of Atrogin and MuRF affect the chicken muscle fiber size and protein accumulation. 

P-3-006 An adenoviral vector carrying soluble TRAIL regulated by a novel tight Tet-on inducible expression system

陈皓 , 赵静 , 王顺娟 , 王菲 , 夏海滨  ( 陕西师范大学生命科学学院 )

hbxia2001@163.com 

Adenovirus was a popular vector for gene therapy, and adenovirus based tumor gene ther-apy was a important method for tumor 
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therapy. However, In order to avoid the adverse events caused by the overexpression of the therapeutic gene, include the toxicity to 
the normal cells and the reducing of the adenovirus infectivity, the expression of the thera-peutic genes need to be strictly controlled 
when it be used for adenovirus based gene therapy. The tetracycline-regulated system for gene expression is one of the most valuable 
tools for controlling gene expression. The current system, however, needs to be improved for achieving better performance in vivo 
or in vitro due to its less efficiency to drive gene expression and higher basal leakiness of gene expression. To address these issues, 
a new type of tetracycline-regulated system was developed based on the shuttle vector of aden-ovirus by optimizing the constructs 
for controlling reporter gene expression. To prove the efficacious of the novel system, an adenoviral vector carrying soluble TRAIL 
regulated by a novel tight Tet-on inducible expression system was generated and assayed in vitro. The results indicated that this 
new system displays far greater reduction in basal leakiness than maximal transgene expression. The developed adenovirus carrying 
soluble TRAIL con-trolled by in inducible expression system displayed a better virus titer and regulated killing activity in SW480 
cell in vitro. The novel tetracycline-regulated system would provide a useful tool for gene function analysis and gene therapy in vitro 
and in vivo. 

P-3-007 The effects of RYBP on the cell proliferation and cell cycle

黄卉 , 许增禄 , 黄秉仁  ( 医科院基础所 )

hbr541@163.com 

Huang Hui 1、2, Xu Zeng-Lu 2, Chen Deng 1, Chen Hong 1, Huang Bing-Ren 1 1Department of Biochemistry and Molecular 
Biology, 2Department of Anatomy and histoembryology, Institute of Basic Medical Sciences, CAMS & PUMC 

Abstract Background: PcG-associated protein RYBP (Ring1 and YY1 binding protein) plays an im-portant role in repressing 
transcription and inducing cancer cell apoptosis. Object: To in-vestigate if RYBP influence cell growth and cell cycle. Design and 
Methods: A stable cell line 293T-RYBP expressing RYBP was established by constructing an eukaryotic expression vector pcDNA 4/
TO-RYBP and cotransfected it into 293T cells with pcDNA6/TR. MTT color-imetric assays and Flow Cytometry Method were used 
to assess the RYBP function. Results: It was found that the established cell line can express RYBP after tetracycline induction and the 
MTT assay indicated that the inducible expressing RYBP could inhibit cell growth. FCM results showed that the cells get arrested at 
G1 phase of the cell cycle. Then we are going to investigate the differences of gene expressions between the stable expressing RYBP 
cell lines induced by tetracycline or not, and to screen novel associated genes by Agilent Whole Human Genome Oligo Microarray. 
Conclution: RYBP can inhibit cell proliferation and repress the cell cycle, so it may be a novel target for cancer treatment. 

P-3-008  Rapid screening of strains improved coenzymeQ10 production by genome shuffling

Xiuhong Zhuang, Chongrong Ke, Yi Zheng, Songgang Wu, Jiangzhong Huang ( Engineering Research Center of Industrial 
Microbiology, Ministry of Education; College of Life Sciences; Fujian Normal University, Fuzhou, Fujian 350108, P. R. China ) 

hjz@fjnu.edu.cn 

Coenzyme Q10 is a fat-soluble compound located in the mitochondria, participating in electron and proton transport and ATP 
synthesis in the mitochondrial respiratory chain. It plays a very important role in prevention and treatment of various human diseases, 
such as Cardiovascular disease, Periodic migraines, Acute and chronic hepatitis, Parkinson and so on. It is also widely used in the 
field of health care and cosmetic products because of its bioactivity of anti-aging. The research of coenzyme Q10 mainly focused 
on the strain im-provement of coenzyme Q10 production and fermentation conditions optimization. This paper has focused on the 
genetic reconstruction of the coenzyme Q10 producing strain, Rhodobacter sphaeroides, by genome shuffling, as well as the classic 
breeding methods to screen some high production mutants. Firstly, the cells of Rhodobacter sphaeroides was treated with 0.75g / 
L NTG solution for 30min and UV irradiation for 60s, respectively. In order to design a simple screening programme, the strain’s 
resistance ability was investigated by some selection markers, which were selected according to the metabolic regulation mechanism 
and molecular properties of coenzyme Q10. The results of the concentration of resistance markers were as follows, Vitamin K3: 
40mg / L, PHB: 240mg / L, roxithromycin: 9mg / L, kanamycin: 6mg / L, chloramphenicol: 9mg / L, sodium azide 12mg / L. The 
mutants were screened by the plates with above compounds as select-ing marker, and combined with other high-throughput screening 
methods (as the colony fluorescence reaction). The improved mutants from different mutation sources constructed a mutant library. 
Then, three circles of genome shuffling were introduced in the eight ex-cellent performance mutants of each circle.. In the end, ten 
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high producing strains of coen-zyme Q10 increased by 30% were obtained. Among them, a coenzyme Q10 highly produ-cing mutant 
is rh7, whose production was 106.51mg / L and increased by 57.99% compare to the initial strain. 

P-3-009 Expression of neutral endoglucanase in Pichia pastoris

Haiying Zheng, Shaoli Cai, Chongrong Ke, Songgang Wu, Jiangzhong Huang ( Engineering Research Center of Industrial 
Microbiology, Ministry of Education; College of Life Sciences; Fujian Normal University, Fuzhou, Fujian 350108, P. R. China ) 

hjz@fjnu.edu.cn 

A strain high producing cellulase was identified as a Humicola insolens (named EIM-50) by its morphological observation and ITS 
molecular marker. The endoglucanaseⅠgene (egⅠ), endoglucanaseⅡgene (egⅡ), endoglucanaseⅢ gene (egⅢ) encoding endo-l,4-

β-D-glucanase Ⅰ, Ⅱ and Ⅲ respectively were amplified by PCR. The egⅠ, egⅡ and egⅢ gene encoding the mature peptide were 

inserted into the Pichia pastoris expression vector pPIC9K, which succed in construction of the recombinant ex-pression plasmid: 
pPIC9K-egⅠ,pPIC9K-egⅡ and pPIC9K-egⅢ. Then they were introduced into the host Pichia pastoris GS115. After the induction 

of methanol, the activity of extra-cellular recombinant endoglucanase Ⅰ(EGⅠ) from the supernatant of the recombinant Pi-chia 

pastoris strain reached 314.57 U/mL (EGⅡ, 3558.81U/ mL; EGⅢ, 30.35 U/mL). The properties of EGⅠand EGⅡwere determined, 

it was found that the activity of EGⅠ which was stable between pH 5.5 - 7.5 and below 50 °C exhibited maximum at 50 °C and pH 6.5,. 

EGⅡ exhibited maximum activity at 70 °C and pH 6.5, it’s activity was stable between pH 6.0 - 7.0 and below 65 °C. The optimal 

fermentation conditions of enzyme producted by recombinant GS115-pPIC9K-egⅡ were investigated in this paper. The optimized 
fermentation conditions were: (NH4)2HPO4 40g／L, CH3OH 15mL／L, MgSO4 10g／L ,KH2PO4 9g／L, the optimal initial pH 
and temperature were 6.0 and 28℃ respectively. Under the optimal condition， the activity of endoglucanase reach at 4158.09 U/mL, 
which is 117% times compared to the one before optimization. 

P-3-010   A novel translation inhibitory element in the 5’ UTR of cyclin D3

翁桁游 , 黄慧琳 , 赵盼盼 , 周惠 , 屈良鹄  ( 中山大学 )

lsszh@mail.sysu.edu.cn, lssqlh@mail.sysu.edu.cn 

cyclin D3 (CCND3) is one of the three D-type cyclins that regulate the G1/S phase trans-ition of the cell cycle. Expression of CCND3 
is observed in nearly all proliferating cells; however, the presence of high levels of CCND3 has been linked to a poor prognosis for 
several types of cancer. Therefore, further mechanistic studies on the regulation of CCND3 expression are urgently needed to provide 
therapeutic implications. In this study, we re-port that a conserved RNA G-quadruplex-forming sequence (hereafter CRQ), located 
in the 5’ UTR of mammalian CCND3 mRNA, is able to fold into an extremely stable, in-tramolecular, parallel G-quadruplex under 
physiological conditions in vitro. The CRQ G-quadruplex dramatically reduces the activity of a reporter gene in human cell lines, but 
it has little impact on its mRNA level, indicating a translational repression. Moreover, the CRQ sequence in its natural context inhibits 
translation of CCND3. Disruption of the G-quadruplex structure by G/U-mutation or deletion results in an elevated expression of 
CCND3 and an increased phosphorylation of Rb, a downstream target of CCND3, which promotes progression of cells through the 
G1 phase. Our results add to the growing un-derstanding of the regulation of CCND3 expression and provide a potential therapeutic 
target for cancer treatment. 

P-3-011   Expression of neutral cellobiohydrolase gene from humicolainsolens

Guoyan Lin, Shaoli Cai, Songgang Wu , Jianzhong Huang ( Engineering Research Center of Industrial Microbiology, Ministry of 
Education; College of Life Sciences; Fujian Normal University, Fuzhou, Fujian 350108, P. R. China ) 

hjz@fjnu.edu.cn 

A cellulase-producing stain EIM-50 was identified and named Humicolainsolens by mor-phological identification and ITS rDNA 
sequencing. The cellobiohydrolaseⅠgene(cbhⅠ) encoding 1,4-β-D-cellobiohydrolasesⅠ and CBHⅡgene (cbhⅡ) encoding 
1,4-β-D-cellobiohydrolasesⅡwere amplified by PCR and RT-PCR method. DNA sequencing showed that the CBH I gene has a 
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coding region of 1628 bp ,containing two introns, generating a 530 amine acid polypeptide with a predicted molecu-lar mass of 55 
kDa. The sequence has a similarity of 99% with Humicolag-risea（D63515.1）. The cbhⅡ gene has an open reading frame of 1290 
bp, containing four introns, showing a similarity of 99% with Humicola grisea (AF123441.1). CBH II encoded 452 amine acid with 
a molecular weight of approximately 47k Da. The cbhⅠgene and cbhⅡgene were inserted into the expression vector pPIC9K, and 
the recombinant expression vectors: pPIC9K-cbhⅠand pPIC9K-cbhⅡwere obtained. Then the recombinant expression vectors: 
pPIC9K-cbhⅠand pPIC9K-cbhⅡwere transformed into the host Pichiapastoris GS115 by electroporation. The recombinant strains 
GS115-pPIC9K-cbhⅠand GS115-pPIC9K-cbhⅡ can secrete the 1, 4-β-D-cellobiohydrolasesⅠpPIC9K-cbhⅠ-GS115 and the 
1,4-β-D-cellobiohydrolasesⅡ pPIC9K-cbhⅡ-GS115 into the medium when they were induced by 1.5% methanol. CBHI activity 
were 36.90U/mL and 24.64U/L using CMC and pNPC as the substrate respectively, while CBH II activity were 30.77 U/mL and 
21.38 U/L using CMC and pNPC respectively. SDS-PAGE showed that the molecular weight of pPIC9K-cbhⅠ-GS115 and pPIC9K-
cbhⅡ-GS115 were 71 kDa and 63 kDa respectively. 

P-3-012 Gene manipulation of ubiquinone Q10 in Rhodobactersphaeroides 2.4.1

Danfeng Lin, Li Li , Chongrong Ke, Yi Zheng, Songgang Wu , Jianzhong Huang ( Engineering Research Center of Industrial 
Microbiology, Ministry of Education; College of Life Sciences; Fujian Normal University, Fuzhou, Fujian 350108, P. R. China ) 

hjz@fjnu.edu.cn 

Coenzyme Q10, a kind of antioxidant, is used widely in the cosmetics and healthcare in-dustry, with the functions of anti-aging, 
treatment of Parkinson’s and heart protection. Coenzyme Q10 participates in protecting cell oxidative phosphorylation and takes part 
in synthesis of ATP as an electronic chain. Nowadays, the supply of Coenzyme Q10 cannot keep peace with the increasing demand. It 
is a hot topic to improve the production of coenzyme Q10. Rhodobactersphaeroides, a kind of potential producers of Coenzyme Q10, 
has attracted widespread attention. Metabolic engineering with the use of recombinant DNA technology provides a novel, alternative 
strategy for titer improvement that complements the empiric-al method used in industry. In this study, R. sphaeroides 2.4.1 was 
conjugated with knock-out vector pCIM22 which contains Spectinomycin resistance gene, ubiC gene (encode chorismate pyruvate 
lyase) and ubiA gene (encode 4-hydroxybenzoate octaprenyltransferase). The crtB gene (encode phytoene synthase) in R. sphaeroides 
2.4.1 was replaced with ubiC-ubiA genes, for improv-ing the yields of GGPP (geranylgeranyldiphosphate) and ubiquinone. More 
GGPP would flow to the biosynthic pathway of Coenzyme Q10, with the improvement of the precursors of synthesis of Coenzyme 
Q10. The results of this study are as follows: 

（1）Amplification of the upstream and downstream of crtB gene from R.sphaeroides 2.4.1, ubiC-ubiA genes from Escherichia 
coliDH5α. Knock-out vector pCIM22 was construc-ted with the cloned fragments andspectinomycin resistance gene. 

（2）With the homologous recombination, the mutant of R. sphaeroidesDan3, which the crtB gene was replaced by ubic-ubia genes 
and Spectionmycin resistance gene was screened. 

（3）The transcription and foreign ubic-ubia genes in R. sphaeroidesDan3 was confirmed by RT-PCR. 

（4） The titer of Coenzyme Q10 from the mutant of R. sphaeroidesDan3 was 75.29% higher than the wide type R. sphaeroides 2.4.1 
after 24h fermentation. 

P-3-013 Different response of two metallothionein subfamilies exposed to Chromium (Ⅵ) in Tetrahymena 
thermophila

Pengxing Zhang, Jing Xu, Aihua Liang, Wei Wang ( Key Laboratory of Chemical Biology and Molecular Engineering of Ministry of 
Education, Institute of Biotechnology, Shanxi University ) 

gene@sxu.edu.cn 

Classic metallothioneins (MTs) are cytoplasmic, cysteine-rich, absence of disulfides, aro-matic amino acids and histidine, low-
molecular-weight proteins. Expression of MTs was in-duced by heavy metals such as Cd, Cu, Zn, and Hg. However, Cr (Ⅵ) inhibits 
MT gene tran-scription by preventing the formation of an MTF-1-p300 co-activator complex in mam-malian cell. In Tetrahymena, 
MTs have two well defined subfamilies CdMT (MTT1, MTT3 and MTT5) and CuMT (MTT2, MTT4). The transcription regulation 
mechanism of Tetrahy-mena MTs remains unclear. In this study, we found that Cr affected T. thermophila prolifer-ation, and the 
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half maximal inhibitory concentration (IC50) of Cr (Ⅵ) and Cr (Ⅲ) were 80 μM and 3 mM, respectively. Cr (Ⅵ) upregulates the 
expression of CuMT，but shows little effect for CdMTs transcription in Tetrahymena. Furthermore, upregulated expression of 
CdMTs gene induced by Cd (Ⅱ) and Cu (Ⅱ) was inhibited by Cr (Ⅵ). In contrast, upregu-lated expression of CuMTs gene induced 
by Cd (Ⅱ) and Cu (Ⅱ) has no change with Cr (Ⅵ) induction. The results showed that Cr (Ⅵ) has different effect on expression of 
CdMTs and CuMTs. The different candidate transcript factors were further identified by bioinformatic analysis. The results implied 
CdMTs transcription regulation mechanism is similar to that of higher eukaryotes MTs, the transcription mechanisms of CuMTs is 
Tetrahymena specific. 

P-3-014 Overexpression of pyruvate decarboxylase1 in Saccharomyces cerevisiae

Chongrong Ke, Bisha Wu, Songgang Wu, Jianzhong Huang ( Engineering Research Center of Industrial Microbiology, Ministry of 
Education; College of Life Sciences; Fujian Normal University, Fuzhou, Fujian 350108, P. R. China ) 

hjz@fjnu.edu.cn 

The demand for energy has risen markedly with the social and economic development. However, traditional energy such as coal and 
oil has been consumed increasingly and en-vironmental pollution is growing serious, which has severely restricted the development 
of national economy. Therefore, the discovery of renewable energy will play a significant role in the near future, which will bring 
considerable benefits to the economic growth and so-cial development. Being from contamination, fuel ethanol turns out to be green 
energy and has attracted widespread attention. Saccharomyces cerevisiae is the traditional pro-duction strains of fuel ethanol, which 
has such advantages as clear genetic background and metabolic pathways, mature fermentation technology and high-yield ethanol 
produc-tion. Therefore, it is important and significant to breed high-yield ethanol strains by genet-ic engineering. The metabolism 
in S.cerevisiae is from glucose to pyruvic acid by TAC, then generation of acetaldehyde by PDC, part of acetaldehyde turning to 
ethanol by ADHI and the other part of acetaldehyde transforming to acetic acid by ALD6. Therefore, it is beneficial to improve the 
production of ethanol by increasing the copies of the PDC and improving the relic of acetaldehyde. There are five genes related with 
PDC (PDC1, PDC2, PDC3, PDC5, and PDC6) in S.cerevisiae. PDC2 is a regulating gene. PDC1, PDC5 and PDC6 are structure 
genes and PDC1 is the main structure gene. This research attempted to designing primers according to PDC gene sequences in 
Sac-charomyces cerevisiae S288C from SGD, and getting PDC gene with length of 1692bp and coding 563 amino acid residues. 
Analysis by CDD and PDB database showed that PDC pro-tein coded by the cloning genes has two conservative combining domains 
TPP_PYR_PDC_IPDC and TPP_PDC_IPDC, and a catalytic activity structure domain TPP_enzyme. It was confirmed that PDC 
of YS2 was PDC1 by analysis of similarity, Homo-logous and system occurring analysis. PDC1 was responsible for encoding 
conservative structure domain of pdc protein：TPP_PYR_PDC_IPDC and TPP_PDC_IPDC. On the basis of YS2-△adh2-△
ald6 original strains which lack ADH2 and ALD6 genes, the in-tegration plasmid pSH-PDC1 with Kanr gene and Ampr gene was 
constructed by inserting gene PDC1 and KanMAX from S. cerevisiae and plasmid PUG6. pSH-PDC1 was linearized and transferred 
into YS2-△ADH2-△ALD6 by lithium acetate method. G418 pressure was ap-plied for mutant strain selection. SYBR Green PCR 
testing results showed that expression of PDC1 from YS2-△adh2-△ald6-PDC1 was 2.078 times of YS2-△adh2-△ald6. The over-
expression of PDC1 gene improved the capacity of acetaldehyde, and the biggest ethanol accumulation reached 12.03%, which was 
increased by 5.62% than original strains. A part of acetaldehyde by over-expression transformed to acetic acid. Although, the over-
expression of PDC1 gene had no obvious influence on glycolysis， but influenced the activity of sucrase, leading to the sucrose 
consumption rate from overexpress strains lower than original strains. 

P-3-015 PERK is essential for breast tumorigenesis through regulation of the Yin-Yang balance between ERα and 
ERβ

程龙 , 关鑫 , 邹大阳 , 叶棋浓  ( 军事医学科学院 )

yeqn66@yahoo.com 

Abstract The initiation of breast cancer is associated with increased expression of tumor-promoting estrogen receptor α (ERα) protein 
and decreased expression of tumor-suppressive ERβ protein. However, the mechanism underlying this process is unknown. Here 
we show that PERK, an estrogen-inducible protein, can regulate the balance between ERα and ERβ. PERK enhances transcriptional 
activity of ERα and reduces that of ERβ, and modulates many es-trogen-responsive genes which function in DNA replication and 
cell cycle regulation. Over-expression of PERK increased ERα homodimerization, and decreased ERβ homodimeriza-tion and ERα-
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ERβ heterodimerization. Consistent with this regulation of ERα and ERβ tran-scriptional activity, knock down PERK with siRNA 
decreases ERα expression level and in-creases ERβ expression level. CHX chase and ubiquitin assay demonstrate that PERK in-
creases the stability of the ERα protein and decreases that of ERβ through the ubi-quitin-proteasome pathway. Further investigation 
indicates that PERK regulates the bal-ance between ERα and ERβ though regulation the interaction of ERα/ERβ with carboxyl 
terminus of Hsc70-interacting protein (CHIP), a reported E3 ubiquitin ligase for both ERα and ERβ. PERK knockdown greatly 
inhibited anchorage-dependent and -independent growth of breast cancer cells. Moreover, PERK can transform normal human 
mammary epi-thelial cells (HMECs). Tumor xenograft assay indicates PERK knockdown almost completely abolished the ability to 
develop tumors of breast cancer cells. Our data demonstrate that PERK is essential for breast tumorigenesis through regulating the 
Yin-Yang balance between ERα and ERβ. 

P-3-016 Evidence for grass carp TNF-α-mediated NF-κB signaling pathway in head kidney leucocytes

张安英 , 陈丹燕 , 韦鹤 , 杜林勇 , 赵太强 , 汪新艳 , 周红  ( 电子科技大学 )

zhouhongzh@uestc.edu.cn 

Tumor necrosis factor-alpha (TNF-α) is a potent regulatory cytokine, which serves as a key mediator of inflammation, immunity 
and apoptosis in mammals. Identification, expression and regulatory effects of TNF-α have been reported in various fish species, 
showing the structural and functional similarity or discrepancy between each other. However, teleost TNF-α signaling is largely 
unknown. In this study, TNF-α was identified from grass carp (Ctenopharyngodon idella) and the deduced grass carp TNF-α (gcTNF-α) 
protein pos-sessed the TNF family signature motifs, a protease cleavage site, a transmembrane domain and two conserved cysteine 
residues. Further studies showed that gcTNF-α expression was induced with a rapid kinetics by immune challenge in vitro and in 
vivo. To characterize the function of gcTNF-α, recombinant gcTNF-α (rgcTNF-α) was prepared by using the E. coli expression 
system. It was shown to enhance the mRNA expression of gcTNF-α and gcIL-1β in head kidney leukocytes (HKLs), confirming 
the biological activity of rgcTNF-α. In the same model, NF-κB inhibitor (PDTC) was able to attenuate rgcTNF-α-induced gcTNF-α 
mRNA expression, implying the involvement of NF-κB pathway in fish TNF-α action. This notion was reinforced by the finding 
that rgcTNF-α could induce the phosphorylation of IκB in a time-dependent oscillation in HKLs, indicating a dynamical variation of 
NF-κB activity as seen in mammals. In addition, rgcTNF-α could up-regulate the expression of two TNF receptor-associated factors 
(TRAF), TRAF-1 and TRAF-2, in a time- and dose-dependent manner, suggesting that gcTNF-α may function as a regulator of fish 
NF-κB pathway. These results for the first time reveal the link of gcTNF-α to the NF-κB pathway and provide a better understanding 
of TNF-α signaling in teleost immunity. 

P-3-017 Tumor suppress gene MEN1 with nonsense mutation subjected to NMD pathway

Chenliang Jia, Jing Liu, Gang Wang, Bowen Jiang, Baofeng Chai ( Key Laboratory of Chemical Biology and Molecular Engineering, 
Ministry of Education, China; Institute of Biotechnology, Shanxi University, Taiyuan, 030006, China ) 

bfchai@sxu.edu.cn 

Multiple endocrine neoplasia type 1 (MEN1) is an autosomal dominant disorder character-ized by the occurrence of tumors of the 
parathyroids, pancreas, and anterior pituitary. The MEN1 gene consists of 10 exons and encode a 610–amino acid protein referred 
to as men-in. As a tumor suppress protein, it has important roles in transcriptional regulation, gen-ome stability, cell division, and 
proliferation through interacts with partners such as JunD, ATK1, SMAD3. Interestingly, three nuclear localization signal (NLS) and 
two nuclear export signal (NES) regions in MEN1 ensure the protein could shuttle between the cell nucleus and cytoplasm although 
it was predominantly found in nucleus.Unfortunately, the non-sense mutation frequency of MEN1 was nearly 20% according to the 
database. The abnor-mal mRNA containing premature termination codon (PTC) would be degraded by non-sense-mediated decay 
(NMD), a conserve mRNA surveillance mechanism in mammalian cell. As a result, the downregulate truncated protein couldn’t play 
normal functions, or play harmful in cell. Recently, PTC124 and aminoglycoside has been reported to inhibit NMD pathway and 
facilitate the mRNA containing PTC expression fully. On these ground, the expression regulation of MEN1 with nonsense mutation 
was analyzed in our study. In present study, a MEN1 minigene was constructed, which consisted of 2-10 exons and 2, 3, 4, 6, 7, 8, 9 
introns putatively encoding a full-length MEN1 protein. The minigene was cloned into pcDNA3.1(-) vector. 6×Myc and 6×HA tags 
were added in 5’- and 3’- end of minigene, respectively, so as to analyze the expression of minigene. RT-PCR and Western blotting 
analysis suggested that the minigene of MEN1 could be spliced correctly and ex-press normally. Real-time PCR confirmed that the 
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MEN1 minigene has upregulated the ex-pression of Hoxc8 gene and downregulated the expression of Sox4 gene, suggesting the 
products of minigene can function in cell. According to the human gene mutation data-base, we chose Q141X，Y312X, Y417X, 
Q442X as our nonsense mutation target to produce mutant MEN1 genes. After transfected Hela cell with wild type MEN1minigen 
and mutants, respectively, real-time PCR showed that mRNA levels of mutants with nonsense mutations were decrease significantly. 
The same results were confirmed by Western blot that low level truncated menin were identified in the cells. NMD inhibition by 
actinomycin D and gene readthrough drug PTC124 suggested that minigene with nonsense mutation were subjected to NMD. 
Immunofluorescence analysis showed that the mutant menin was loc-ated in cytoplasm but not nucleus. Interestingly, we found that 
the endogenous C-Myc de-creased significantly in C6 cells transfected with Men1 minigene, however, the detail mech-anism is not 
clear. Further study will be conducted to elucidate the mechanism of NMD and gene readthrough by PTC124 and aminoglycoside, 
which can putatively apply in ther-apy of disease caused by gene nonsense mutations, such as cancer and some hereditary diseases. 

P-3-018 FXR up-regulates LTIP expression in C57/BL6 liver

Xiaohua Liu, Yu Jiang ( Department of Biochemistry and Molecular Biology，College of Basic Medical Sciences，Third Military 
Medical University ) 

yujiang61@gmail.com 

Background and objective: Atherosclerosis is the most common blood vessel disease. The decrease of serum HDL (High Density 
Lipoprotein) level is a crucial factor which contrib-utes to the development of Atherosclerosis. Farnesoid X receptor is one of the 
members of the nuclear receptor super family, which participates in the regulation of lipid and glucose metabolism, with CDCA 
serving as its most suitable ligand. The FXR knock-out animal model shows a decrease of the clearance of the serum HDL. 
Several lipids, such as HDL, LDL and TG, can be influenced by the regulation effect of FXR on related genes. In animal models, 
CDCA treatment whether regulates LTIP expression in C57/BL6 liver, to further study the effect of FXR in the development of 
atherosclerosis in living animal Methods: C57BL/6 mouse were used as animal model, male C57BL/6 (4 weeks old) were divided 
ran-dom into three groups treated with different dose of CDCA, 10mg/kg, 50mg/kg) respect-ively for a week, the liver were separated 
and the totoal RNA and total protein were extrac-ted. RT-PCR and Western Blotting were performed to test the mRNA and protein 
level of the liver tissue of C57BL/6 after treated with CDCA for a week. Results: FXR agonist CDCA up regulated the LTIP mRNA 
and protein level in C57/BL6 liver tissue after treated for a week. 

P-3-019 FXR up- regulates fibroblast growth factor 21 expression in C57/BL6 liver

Yu Jiang ( Department of Biochemistry and Molecular Biology，College of Basic Medical Sciences，Third Military Medical 
University ) 

yujiang61@gmail.com 

0bjective: Obesity is becoming an important risk factor to human health,and always ac-companied with hypercholesteremia、

hypertension、hyperlipemia and diabetes and soon. Fibroblast growth factor 21(FGF21) is an new metabolic rugulation factor. 
Lines of re-searches demonstrated that FGF21 has potent functions on modulating glucose and lipid metabolism, and the ability of 
resisting diet-induced obesity and lowering the obse animal weight apparently. Farnesoid X receptor(FXR), a member of the nuclear 
receptor super family, plays a critical roles in modulating glucose, lipid and cholesterol metabolism through regulating target genes 
involved in these metabolism, but its function on obesity was not clear. Both of them are highly expressed in liver and important to 
glycometabol-ism and lipidmetabolism, we speculated that whether FGF21 gene is a target gene of FXR? Previous research shows 
that the activation of Farnesoid X receptor agonist CDCA and GW4064 up-regulated the expression of FGF21 in HepG2 cells and 
L02 cells. We investig-ated whether FXR regulates the expression of FGF21 in Animal. Methods: male C57BL/6 (3 to 4 weeks old) 
were divided random into three groups treated with different dose of CD-CA ((1‰DMSO , 10mg/kg, 50mg/kg) respectively for a 
week, the liver were separated and the totoal RNA and protein were extracted. RT-PCR and Western Blotting were performed to test 
the FGF21 mRNA and protein level of the liver tissue of C57BL/6 after treated with CDCA for a week. Results: FXR agonist CDCA 
up regulated the FGF21 mRNA and protein level in C57/BL6 liver tissue after treated for a week. Conclusion:. FXR up regulate 
FGF21 expression in C57/BL6 liver. 
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P-3-020 Farnesoid X receptor up-regulates expression of Lipid transfer inhibitor protein in HepG2 cell and the 
study of its mechanism

Xiaohua Liu, Yu Jiang ( Department of Biochemistry and Molecular Biology, College of Basic Medical Sciences, Third Military 
Medical University ) 

yujiang61@gmail.com 

Objective: To investigate the effect of FXR on the expression of Lipid transfer inhibitor pro-tein (LTIP) in HepG2 and L02 cells and 
by which mechanism it exert this effect. Methods: The mRNA and protein levels of LTIP in HepG2 and L02 treated with CDCA for 
24hours were detected by RT-PCR and Western Blot respectively. Via bioinformatics’ analyze, de-partment may contain a potential 
FXR binding site (ER1) was found which located in the LTIP promoter region. Through Luciferase reporter assay, the effects of the 
promoter re-gion of LTIP were analysed. ChIP assay was used to analyse the interaction between FXR and the sequence containing 
potent FXR binding site ER1Results: The 5’ flanking region of LTIP（-3289～+22bp） exihibits transcriptional regulation effect, 
but the region of（-1872～+36bp） does not. Conclusion: The activation effect of Farnesoid X receptor on the expression of LTIP is 
dependent on the binding of FXR to LTIP promoter re-gion（-2955～-2759bp）which contain the FXR element ER1 located in the 
-2904bp up-streamed the LTIP gene. 

P-3-021 Farnesoid X receptor up-regulates expression fibroblast

Wang Yongchao , Yu Jiang ( Department of Biochemistry and Molecular Biology, College of Basic Medical Sciences, Third Military 
Medical University ) 

yujiang61@gmail.com 

Objective: To investigate the effect of the Farnisoid X receptor on the expression of FGF21 and the possible mechanism. Methods: 
two recombination reporter assay plasmid which contains or not contains FXR element ER10 located in the upstream region of 
FGF21 gene, pGL3 ( - 1790 / + 111 ) and pGL3 ( - 768 / + 111 ), were co-transfected into the HepG2 cell with FXR expression 
plasmid . the luciferase activity of each plasmid were detected after 24 hours. Results: The 5’ flanking region of FGF21（-1790/+111）, 
but not the region of（-768/+111） exihibits transcriptional regulation effect, Conclusion: The activation of Farnesoid X receptor 
up-regulates the expression of FGF21 in hepatocytes, and this effect was dependent on the binding of FXR to FGF21 promoter 
sequences (ER10). ER10 might be the FXR element in the promoter region of FGF21 

P-3-022 Distinct mode of methyl-H3K4 recognition by tandem tudor-like domains of Spindlin1
1Na Yang, 1Mingzhu Wang, 1Zihe Rao, 2Bing Zhu, 1Rui-Ming Xu ( 1Institute of Biophysics, Chinese Academy of Sciences, 2National 
Institute of Biological Sciences ) 

yangna@moon.ibp.ac.cn, zhubing@nibs.ac.cn, rmxu@sun5.ibp.ac.cn 

Recognition of methylated histone tail lysine residues by tudor domains plays important roles in epigenetic control of gene 
expression and DNA damage response. Previous stud-ies revealed the binding of methyllysine in a cage of aromatic residues, 
but the molecular mechanism by which the sequence specificity for surrounding histone tail residues is achieved remains poorly 
understood. In the crystal structure of a trimethylated histone H3K4 peptide bound to the tudor-like domains of Spindlin1 presented 
here, an unconven-tional mode of methyllysine recognition by an aromatic pocket of Spindlin1 is observed. Furthermore, the 
histone sequence is recognized in a distinct manner involving the amino terminus and a pair of arginine residues of histone H3, 
and disruption of the binding im-paired stimulation of pre-RNA expression by Spindlin1. Our analysis demonstrates consid-erable 
diversities of methyllysine recognition and sequence specific binding of histone tails by tudor domains, and the revelation furthers the 
understanding of tudor domain proteins in deciphering epigenetic marks on histone tails. 

P-3-023 Decrease AtSUS3 expression promotes siliques maturation and improves sucrose synthase gene family 
expression pattern in Arabidopsis thaliana

柴静 , 俞嘉宁  ( 陕西师范大学生命科学学院 )



���

P
osters│

2012

年
全
国
生
物
化
学
与
分
子
生
物
学
学
术
大
会

jnyu@snnu.edu.cn 

Sucrose synthase (EC2.4.1.13，SuSy) is a key enzyme to sucrose matabolism, which cata-lyzes the reversible reaction of sucrose and 
UDP cleaved to UDP-glucose and fructose. The enzyme is ubiquitous in plants and has been found in nearly all plant organs, although 
its activity is predominantly expressed in sink organs. SuSy is encoded by multigene family; it occurs as isoforms and is encoded 
by at least two genes. Six-member of multigene family have been found to encode different SuSy isoforms in Arabidopsis thaliana. 
AtSUS3 is highly induced in seeds during the late maturation phase, and it is also induced in various organs under dehydration 
conditions. In this research, RNAi-SUS3 vector was constructed and transferred into Arabidopsis using Agrobacterium tumefacien 
mediated vacuum infilt-ration. In both wild and transgenic plants, we observed phenotype, endocarp cells using transmission electron 
microscopy, analyzed enzyme activity, carbohydrate content, expres-sion pattern of each member of AtSUS family and some 
sucrolysis genes in transcriptional level. The results show that AtSUS3 transcriptional expression is suppressed in transgenic plants 
without significant phenotypes changing under normal growth condition. However, in transgenic siliques, secondary wall of endocarp 
cells are thickening and lignifications are enhancing. Comparison to wild plant, transgenic Arabidopsis show earlier blossom and fin-
ish bolting quickly. The productive and maturation rate of siliques are also higher in trans-genic plants. These results indicate that 
transgenic siliques have an earlier development compared with wild siliques. We further analyzed AtSUS gene family expression 
pattern by RT-PCR, the expression level of AtSUS1, AtSUS2 and AtSUS4 increased for compensation AtSUS3 silence. The results of 
real-time PCR are consistent with RT-PCR analysis. We also analyzed some sucrolysis genes expression pattern. In 5 DAF transgenic 
siliques, the ex-pression of AtCesA1, AtCesA7 and AtCINV1 are higher than that in wild siliques. These res-ults offer evidences 
that AtSUS3 silence with RNA interference may promote siliques mat-uration by other AtSUS compensation increase and higher 
expression of some cellulose synthase and sucrose-cleaving enzymes during siliques early development in Arabidopsis thaliana. 

P-3-024 Dyrk1A enhances tau expression through stabilization of its mRNA
1钱慰 , 2金晓霞 , 2刘飞  ( 1南通大学医学院, 2南通大学神经再生重点实验室 )

feiliu63@hotmail.com 

Bacground: Brain microtubule-associated protein tau is found to be accumulated and ag-gregated in Alzheirmer’s disease and related 
tauopathies. Dyrk1A (dual-specificity tyr-osine-phosphorylated and regulated kinase 1A) is overexpressed in Down syndrome 
(DS) and may play a critical role in early onset neurodegeneration of this disease. Methods: To investigate the effect of Dyrk1A on 
tau expression, we co-transfected different isoforms of pEGFP-tau and pcDNA 3.1-Dyrk1A into HEK-293FT cells and measured 
the levels of mRNA and protein of tau with RT-PCR or Western blots. We further investigated the mechanism of regulation of tau 
expression by Dyrk1A. Results: We found that Dyrk1A but not its kinase-dead mutation Dyrk1AK188R enhanced tau expression in 
HEK-293T cells in dose dependent manner. The increased tau expression by Dyrk1A was stronger in exon 10 con-taining isoforms 
than exon 10 lacking isoforms. Dyrk1A did not affect tau transcription and tau mRNA translocation, but increased tau tau mRNA 
stability. Conclusion: These results suggest that Dyrk1A enhances tau expression by stabilizing its mRNA, which may provide a 
novel insight into the regulation of tau expression and a molecular mechanism of tauo-pathies. 

P-3-025 Regulation of tau exon 10 splicing by Dyrk1A during development
1尹晓敏 , 1施建华 , 2刘飞  ( 1南通大学医学院, 2南通大学神经再生重点实验室 )

feiliu63@hotmail.com 

Background: Alternative splicing of tau exon 10 results in tau isoforms containing either three or four microtubule-binding repeats 
(3R-tau and 4R-tau). Tau exon 10 splicing is un-der developmental regulation. Adult human brain expresses approximately equal 
levels of 3R-tau and 4R-tau, whereas fetal tau is characterized by a shortest 3R-tau isoform. Overex-pression of Dyrk1A due to an 
extra copy of chromosome 21 in Down syndrome (DS) brain is highly related to the increased 3R-tau. Dyrk1A regulates the tau 
exon 10 alternative spli-cing via phosphorylating splicing factors. Methods: To study whether and how Dyrk1A reg-ulates tau exon 
10 splicing we used the differentiated human neuronal progenitor cells and DS transgenic mouse model. We determined the tau 
mRNA and protein levels by RT-PCR and Western blots. By immunofluorescence, we also detected the 3R-tau and 4R-tau protein 
localization in cells. Results: Treatment of progenitor cells with harmine, a specific inhibitor of Dyrk1A, inhibited 3R-tau expression 
and reduced the ratio of 3R-tau /4R-tau dose dependently. During early postnatal days, the ratio of 3R-tau to 4R-tau decreased de-
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velopmentally. However, the decreasing was altered in DS mouse brain. Localization study in cells revealed that 3R-tau exhibited 
to mainly locate in the cell soma and the 4R-tau has a strong expression in dendrites and axons. Conclusions: Dyrk1A regulates the 
alternative splicing of tau exon 10 during development. Overexpression of Dyrk1A promotes 3R-tau expression and delays the 4R-tau 
maturation. 

P-3-026 Transcriptome sequencing of differentially expressed genes during flagella regeneration of Dunaliella 
salina cells can be used to screen signaling pathway for tumorigenesis 

Qinghua Li, Lihong Mao, Ruili Wang, Jie Li, Lexun Xue  ( Zhengzhou University ) 

xuelx@zzu.edu.cn 

Background: Eukaryotic flagellum/cilium is highly conserved in basic structure and biogen-esis and acts as ‘antennae’ to sense 
extracellular signals. Defects in ciliary assembly and function lead to a wide range of human diseases. The unicellular green alga 
Dunaliella sa-lina is thought to be an excellent model for investigating agella/cilia system, but very little is known about the genomes. 
Large-scale RNA sequencing (RNA-seq) provides a fast, cost-effective, and reliable approach to obtain large datasets for functional 
genomic analysis, especially suitable for species with unsequenced genomes. Results: Using high-throughput Illumina RNA-seq, the 
transcriptomes from wild type and pH shock treated D. salina cells were analyzed at an unprecedented depth resulting in 22, 150, 
556 and 23, 284, 936 reads obtained respectively. All of the clean reads were as-sembled into 263,855 contigs with the length from 
100 to 500 bp, 24,847 of which were greater than 500 bp, and 197,295 unigenes were annotated with gene descriptions, con-served 
protein domains, or gene ontology terms against public databases, including the non-redundant protein database (NR) at NCBI, 
Swiss-Prot/Uniprot, Kyoto Encyclopedia of Genes and Genomes database (KEGG), Pfam databases and Clusters of Orthologous 
Groups (COGs) database. Among the annotated unigenes, 25373 were differentially ex-pressed genes during flagella regenation 
(p<0.001), 9966 up-regulated and 15407 down-regulated. The number of unigenes was nearly 30-fold higher than existing D. salina 
se-quences (7173 nucleotide sequences) deposited in GenBank and the number of differen-tially expressed genes during flagella/cilia 
assemble was much larger than reported in Chlamydomonas and humans. The assembled unigenes were compared against COGs 
and the differentially expressed unigenes were grouped into 23 function categories. The three largest categories included 16% of 
“general function prediction only”, 13% of “translation, ribosomal structure and biogenesis”, and 11% of “posttranslational modi-
fication, protein turnover, chaperones”. The differentially expressed unigenes were func-tionally classified into biological process 
with sub-categories of “cellular process” and “metabiolic process”, molecular fuction with sub-categories of “catalytic activity” 
and “binding” and cellular component with sub-categories of “cell”, “cell part” and “organelle part”. The annotated unigenes were 
assigned to 282 putative KEGG pathways 177 of which were affected by flagella regeneration, including MAPK signaling pathway, 
Calcium signaling pathway, cell cycle, p53 signaling pathway, mTOR signaling pathway, Wnt signaling pathway, Hedgehog signaling 
pathway, Notch signaling pathway, etc. The changed signaling pathways during flagella regeneration have been reported to be in-
volved in tumorigenesis, suggesting the aberrant signaling pathway in flagella/cilia may contribute to the tumorigenesis. Conclusions: 
This transcriptome has provided a comprehensive understanding of the pro-cess of flagella/cilia regeneration and candidate genes for 
signaling pathway in cancer, which might unclose the relationship of flagella/cilia and cancer. This transcriptome data-set can also 
serve as an important public information platform for gene expression, gen-omics, and functional genomic studies on D. salina. Key 
words: Dunaliella salina, transcriptome, flagellum/cilium, signaling pathway.

P-3-027 The mRNA export factor human Gle1 interacts with the polypeptide release factors

刘欢欢, 张志云 , 梁爱华  ( 山西大学生物技术研究所 )

aliang@sxu.edu.cn 

Messenger RNA (mRNA) export and translation are required during gene expression, however, specific links between these 
consecutive steps are less well defined. The protein Gle1 (the nuclear-pore-associated mRNA export factor) is required for export 
of mRNA from the nucleus to the cytoplasm in yeast and human cells. Recently, it has been reported that Gle1 is also involved in 
translation termination in Saccharomyces cerevisiae. To invest-igate whether this protein functions in human translation termination, 
the interaction between human Gle1 and release factors was analyzed in this study. Translation termina-tion in eukaryotes requires 
two classes of release factors, eukaryotic release factor 1 (eRF1) and eRF3. In human, there are two eRF3 genes, encoding two 
distinct forms of eRF3a and eRF3b, which differ in their N-terminal domains. Yeast two-hybrid screen and co-immunoprecipitation 
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were employed to determine the interaction between hGle1 and two classes of release factors. In yeast two-hybrid screen, yeast strain 
expressing both hGle1/heRF1 genes, hGle1/heRF3a and hGle1/eRF3b genes were observed to turn blue, suggesting the interaction 
between hGle1 and heRF1/heRF3a/heRF3b. On the other hand, co-immunoprecipitation analysis also confirmed the interaction 
indeed existed between hGle1 and two classes of release factors. In addition, co-localization analysis of hGle1 and heRF1/heRF3a/ 
heRF3b was performed in Hela cell. The results showed that both two classes of release factors distributed in the cytoplasm. Although 
hGle1 is enriched at the nuclear rim, Gle1 is also found in the cytoplasm, supporting the existence of a hGle1 pool for the translation 
machinery. The shared localization indicated that they probably both in-volved in translation termination. 

P-3-028 Transfected ISG15 inhibits the growth of liver cancer cells by increasing the expression of P53
1Xinxing Wan, 1Hanchun Chen, 1Md. Asaduzzaman Khan, 1Aihua Xu, 1Fulan Yan, 1Yunyi Zhang, 2Dianzheng Zhang ( 1Department 
of Biochemistry, School of Biological Science and Technology, Central South University, 2Department of Biochemistry/Molecular 
Biology, Philadelphia College of Osteopathic Medicine ) 

chenhanchun@csu.edu.cn 

Hepatocellular carcinoma (HCC) is one of the most prevalent tumors worldwide. It is very important for us to research the pathogenic 
mechanism and treatment of HCC. The HCC cell line HepG2 was chosen in this study, because it expresses wild-type tu-mour-
suppressor gene protein53 (P53), which can be helpful to inivestigate the relation-ship between ISG15 and p53. p53 is one of the 
most important tumor suppressors and is considered as the guardian of the genome, and it is the key regulator of cell survival and cell 
death in response to stress signals such as DNA-damage. The mutation or deprive of p53 can't suppress the tumor cell prolification. 
ISG15, one of the interferon-α(IFN-α) induced ubiquitin-like modifier protein, which have anti-virus and anti-tumor functions, is 
highly expressed when treated with IFN-α. ISG15 can covalently be linked to lysine residues of target proteins following a cascade 
enzymatic reaction named ISGylation enzymatic system. Some proteins can also undergo ISGylation and ubuiquitination by the same 
enzymes. In this study, we used interferon-α treat HCC cell line HepG2 and transfected ISG15-PCDNA3.1 plasmid into HepG2 cells 
in vitro. The expression of ISG15 in transfected HepG2 cells is almost similar to IFN-α induced cells. But the expression of p53 is 
only obvious in-creased when transfect ISG15-PCDNA3.1 plasmid, it also explains the IFN-α treated HepG2 cells have little effect to 
the cell apoptosis. We conclude that the ISG15 locate in both nuc-leus and cytoplasm in HepG2 cell line. When ISG15 is transfected 
into HepG2 cells, it can increase protein undergo ISGylation and ubiquitination , and it can also up-regulate p53 expression cause cell 
apoptosis in transfected ISG15-PCDNA3.1 plasmid HepG2 cell line. 

P-3-029 Effect of Dunaliella salina FLA8 gene on esophageal squamous carcinoma cells

Lihong Mao, Qinghua Li, Ruili Wang, Lexun Xue ( Zhengzhou University ) 

xuelx@zzu.edu.cn 

Backgroud: Dunaliella salina FLA8 is a subunit of kinesin-2 which plays a key role in flagel-lar assembly and intraflagellar transport. 
Previous studies have demonstrated that the de-velopment of tumor is associated with flagellar defect and abnormality. In order to 
invest-igate whether exogenous Dunaliella salina FLA8 gene is expressed in esophageal squam-ous cell carcinoma (ESCC) cells and 
has an effect on ESCC cells in vitro, a recombinant plas-mid pEGFP-N1 containing the Dunaliella salina FLA8 gene was constructed 
and then trans-fected into ESCC cells. Methods: We examined the expressions of the FLA8, caspase-3 and ICAM-1 in the two ES-CC 
cell lines EC9706 and Eca109 by Western blotting at 48 hours after transfection. The results were analyzed by Image J software. The 
changes of cell proliferation and migration after transfection were respectively investigated with the EdU cell proliferation fluores-
cence microscopy and transwell chambers. A normal esophageal epithelial cell line (Het-1A) was used for comparison with ESCC 
cells. The three kinds of cells were respectively transfected with a null pEGFP-N1 vector as control. Results: The results showed that 
the exogenous Dunaliella salina FLA8 gene could express in ESCC cells and highly accumulated in centrosome-like structure region. 
The expression level of caspase-3 was obviously increased in Eca109 (P<0.05) and Het-1A (P<0.05) cells but not in EC9706 (P>0.05) 
cells compared with control group, respectively. On the con-trary, ICAM-1 expression level was markedly decreased in Eca109 
(P<0.05) and Het-1A (P<0.05) cells but an increased level was observed in EC9706 (P<0.05) cells. Moreover, we find that the 
proliferation ability of cells was obviously elevated (P<0.05) in Eca109 cells, however, there were no significant changes (P>0.05) in 
EC9706 and Het-1A cells. The mi-gration ability of the three cell lines had no significant difference (P>0.05) compared with control 
group. Conclusion: Though Dunaliella salina FLA8 gene can express both in EC9706 and Eca109 cells, its effects on the apoptosis, 
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adhesion and proliferation capacity of the two ESCC cell lines are opposite. So we suppose that the function of the Dunaliella salina 
FLA8 in ESCC cell lines may be correlated with the grade of tumor cell differentiation. Un-expectedly, the apoptosis and adhesion of 
normal esophageal epithelial cells are also changed after being transfected with the Dunaliella salina FLA8 gene. Key words: Dunali-
ella salina; FLA8 gene; esophageal squamous cell carcinoma 

P-3-030 HSCARG negatively regulates H2A ubiquitination and affects cell cycle
1胡斌 , 2李尚泽 , 2张晓东 , 1郑晓峰  ( 1北京大学生命科学学院, 2武汉大学生命科学学院 )

xiaofengz@pku.edu.cn 

H2A ubiquitination plays critical roles in numerous cellular processes including transcrip-tional repression and DNA damage 
response. A number of ubiquitin E3 ligases and deubi-quitinases have been identified to regulate H2A ubiquitination. And 
abnormality of either ubiquitin ligases or deubiquitinases will cause cell cycle arrest. Besides, some non-catalytic proteins also 
participate in modulating H2A ubiquitination, and these regulatory proteins are crucial for cell cycle progression. However, the 
regulatory mechanisms of H2A ubiqitin-ation and its linkage with cell cycle arrest are still incompletely understood. Here we 
found that HSCARG, a newly identified negative regulator of NF-κB, interacts with PRC1, the first ubiquitin E3 ligases of H2A 
ubiquitination. Further studies revealed that HSCARG inhibited H2A ubiquitination by down regulating the E3 ligase of PRC1 with 
the partner USP7, and HSCARG functioned as a negative regulator of H2A and H2AX ubiquitination in response to DNA damage. 
Knockout of HSCARG led to checkpoint activation and cell cycle arrest. Our results indicate that HSCARG is critically involved in 
removing ubiquitin chains of H2A follow DNA damage, and deletion of HSCARG affects damage recovery. Our study un-raveled an 
undescribed mechanism for H2A deubiquitination in which HSCARG inhibits H2A ubiquitination through downregulating E3 ligase 
of H2A and which further affects cell cycle in response to DNA damage. 

P-3-031 染料木素对人非小细胞型肺癌A549/DDP细胞耐药逆转及机制的初步研究

1任彦 , 2陆红玲 , 1徐刚  ( 1遵义医学院附属医院心胸外科, 2遵义医学院生物化学教研室 )

xglhl333@163.com 

目的：观察染料木素对耐顺铂的人非小细胞型肺癌A549/DDP细胞生长的影响并初步探讨其逆转耐药的可能机制。方法：

①培养A549/DDP及A549细胞株，通过细胞计数法绘制A549及A549/DDP细胞生长曲线；MTT法测定A549/DDP细胞的耐药

倍数、测定染料木素对A549及A549/DDP细胞的增殖抑制作用，计算染料木素对A549及A549/DDP细胞的半数抑制浓度，比

较差异。②选择合适抑制浓度的染料木素处理A549及A549/DDP细胞24h，在倒置显微镜下观察两株细胞的形态学变化，流

式细胞计量仪分析细胞凋亡及细胞周期情况。③用0、6.25、12.5、25μg/ml染料木素分别作用于A549及A549/DDP细胞24h

后，通过RT-PCR及蛋白印迹方法分别在转录水平和蛋白水平观察A549及A549/DDP细胞中肺耐药相关蛋白（LRP）及多药

耐药相关蛋白（MRP）的表达情况。结果：①A549和A549/DDP细胞的倍增时间分别为18.15h和27.38h；经顺铂处理A549及

A549/DDP细胞48h后，顺铂对A549及A549/DDP细胞的半数抑制浓度（IC50）分别为：33.585μM和76.866μM，其耐药倍

数为2.288倍；MTT法测定出染料木素对A549及A549/DDP细胞的IC10及IC50分别为24.266μg/ml、80.224μg/ml和27.594μg/

ml、85.109μg/ml。②25μg/ml染料木素作用于A549和A549/DDP细胞后，镜下观察两株细胞在形态上均表现为伪足铺展、

细胞边缘模糊等变化，A549/DDP组变化更明显。流式细胞仪检测见两种细胞株均在G2/M期出现阻滞现象，但A549/DDP组

阻滞更明显，与A549组比较有统计学意义（P<0.05）。③RT-PCR结果显示，用0、6.25、12.5、25μg/ml染料木素分别作

用于A549/DDP及A549细胞24h后，与A549组比较，A549/DDP细胞中的LRP及MRP的表达均出现明显下调。蛋白印迹结果

显示，MRP随染料木素浓度增加至25μg/ml时出现了表达下调的现象；但LRP的表达没有明显改变。结论：①A549/DDP细

胞基本保留了亲代细胞A549的生长特性，相对于A549细胞系而言，其对传统化疗药物DDP产生了耐药性。②染料木素对

A549/DDP细胞生长有抑制作用，可以诱导细胞阻滞于G2/M期；③25μg/ml染料木素可以诱导A549/DDP细胞的MRP蛋白表达

下调，但对LRP蛋白表达无明显作用。

P-3-032 铜绿假单胞菌基因pfm影响密度感应系统

牟锐, 白芳 , 王雪涵 , 徐海津 , 张秀明 , 白艳玲 , 乔明强  ( 南开大学生命科学学院 )
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铜绿假单胞菌广泛存在于环境中，是医院内常见的三大致病菌之一，常引起临床上的难治性反复性感染。铜绿假单胞菌密

度感应系统（QS系统）控制着下游很多基因的表达，是基因表达调控的重要系统，与铜绿假单胞菌毒力密切相关。本文针

对前期实验中筛选得到的泳动能力相关基因PA2950（命名为pfm）进行研究。利用基因芯片（microarray）进行对pfm突变株

进行分析，发现在突变株中，已报道的QS系统激活基因的表达水平在我们的microarray结果中均有显著下调。而已报道的QS

系统抑制基因的表达水平在我们的microarry结果中显著上调。这说明，pfm影响了铜绿假单胞菌QS系统。进一步实验验证了

这种推测。我们利用半定量RT-PCR确认了QS关键基因的表达水平。发现和野生型相比，pfm突变株中lasR，rhlR表达水平

明显降低。又利用探测菌株Escherichia coli DH5α(pECP64, lasB’-lacZ) 和E.coli DH5α(pECP61.5, rhlA’-lacZ)分别检测QS信

号分子3O-C12-HSL 和 C4-HSL的含量。发现pfm突变株中的含量均比野生型低。弹性蛋白酶活性和绿脓素含量进一步验证

了3O-C12-HSL 和C4-HSL的含量。这些数据表明pfm对QS系统有着重要影响。

P-3-033 Production and regulation of bacteriocin subtilosin A in the purL mutant of Bacillus amyloliquefaciens

刘全力 , 高光 , 徐海津 , 白艳玲 , 张秀明 , 乔明强  ( 南开大学生命科学学院 )

mingqiangqiao@yahoo.com.cn 

Bacteriocins encompass a wide family of ribosomally synthesized and proteinaceous anti-microbial peptides produced by a 
diverse group of bacteria. Members of Bacillus genus produce a wide variety of bacteriocins which exhibit remarkable diversity 
in structure, com-position and antibacterial spectrum. B. amyloliquefaciens BAhja NK10 was a reported fungi-antagonistic strain 
and its antibacterial activity was confirmed by using the common Micrococcus luteus as an indicator microorganism. With the 
purpose of obtaining strains with improved antibacterial property, we constructed a mini-Tn10 transposon mutagenesis library of 
B. amyloliquefaciens BAhja NK10 and one mutant, L4, exhibiting markedly en-hanced antagonistic activity against M. luteus, was 
screened and possessed an inactivated purL gene. A similar antibacterial spectrum was observed for both L4 and wild type strains, 
but L4 displayed a markedly strengthened antimicrobial effect. Extracts of the correspond-ing culture media were separated by means 
of liquid chromatography, and subjected to antimicrobial assay wherein the active molecule was further purified. Mass spectrometry 
and genetic analysis data revealed that the bacteriocin subtilosin A was produced and was responsible for the antibacterial activity of 
B. amyloliquefaciens. Expression of subtilosin A-encoding gene sboA was determined to occur earlier in the purL mutant, while the 
tran-scription level of the negative regulator AbrB declined by 3.3-fold. Correspondingly, an in-crease was observed in the mRNA 
levels of two early sporulation genes spo0A and sigH which are implicated in repressing abrB expression and regulating subtilosin A 
production. Moreover, RT-PCR showed that the expression of three Kin family kinases was up-regulated coordinately. We speculated 
that purL mutation could result in induced expres-sion of Kin kinases and accelerated accumulation of phosphorylated Spo0A, with 
the latter repressing transcription of abrB which, ultimately lead to earlier and increased production of the bacteriocin subtilosin A 

P-3-034  Vigilin, a Multi-KH-Domain protein, cooperates with CTCF in regulation of IGF2/H19

Qiuying Liu, Bo Yang, Xiaoyan Xie, Ling Wei, Xiaoqin Yu, Wenyan Shen, Ran Li, Yang Qin ( Department of Biochemistry and 
Molecular Biology，West China School of Preclinical and Forensic Medicine, Sichuan University, Chengdu, Sichuan, 610041 
P.R.China ) 

qin_1@sina.com.cn 

Abstract: Previously, we found that CTCF play an important role in the coregulated imprin-ted genes, IGF2 and H19, and different 
methylation profiles for H19ICR were associated with aberrant imprinting of IGF2 and H19 in human hepatocellular carcinoma (HCC). 
We assume that CTCF would have an equally complex set of parameters in regulating genomic imprinting in human cancer. To this 
purpose, we sought to search for interaction proteins of CTCF. In a yeast two-hybrid screen, we identify a novel partner, VIGILIN, 
which has been characterized as a highly conserved multi-KH-domain protein that binds RNA and ssDNA. A specific interaction 
between CTCF and VIGILIN is confirmed in immunoprecipitation (IP) in human cells (HepG2 and CNE1). Overexpression of CTCF 
or VIGILIN downregulates IGF2 expression and enhances H19 expression in HepG2 and CNE1 cells. In contrast, reduction of CTCF 
or VIGILIN with specific shRNA results in an increase of IGF2 and a decrease of H19. Simultaneously, overexpression of VIGILIN 
significantly increases CTCF expression both in mRNA and protein, and inverse, depletion of VIGILIN reduces CTCF expression. 
Nevertheless, expression alteration of CTCF shows no significant effect on VIGILIN. Moreover, CTCF and VIGILIN both regulate 
the imprinting of IGF2 in CNE1 cells. These findings validate the functional relevance of CTCF and VIGILIN. Subsequent chromatin 
im-munoprecipitation (ChIP) analysis reveals that VIGILIN co-localizes with CTCF binding at IGF2/H19 locus. In addition, 
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knockdown of VIGILIN markedly inhibits the cells viability in human HepG2 and CNE1 cells by MTT assay. Together, our results 
reveal a new regulatory mechanism that VIGILIN contribute to regulating IGF2 and H19 at CTCF sites by interacting with CTCF. 
Our results also provide new insights into the role of CTCF and VIGILIN in the development of cancers, and implicate the potential 
application of VIGILIN in cancer ther-apy. 

P-3-035 Activation of farnesoid X receptor increases the expression of cytokine inducible SH2-containing protein 
in HepG2 cells

Zhizhen Xu, Gang Huang, Wei Gong, Yuanyin Zhao, Peng Zhou, Yijun Zeng, Fengtian He ( Department of Biochemistry and 
Molecular Biology, College of Basic Medical Sciences, Third Military Medical University, Chongqing 400038, China ) 

hefengtian66@yahoo.com.cn 

Cytokine inducible SH2-containing protein (CISH), which negatively regulates cytokine sig-naling by inhibiting JAK2/STAT5 
activity, is regarded as a therapeutic target for inflammat-ory diseases. Farnesoid X receptor (FXR), a ligand-activated transcription 
factor, has been proposed to play a protective function in the inflammatory responses. However, the role of FXR in modulation 
of CISH expression is unknown. In the present study, we for the first time identified that activation of FXR by the natural ligand 
CDCA and/or synthetic specific ligand GW4064 upregulated CISH at both transcriptional and translational levels, and re-duced 
IL6-stimulated STAT5 phosphorylation in hepatocyte HepG2 and mice liver. Moreover, reporter assay showed that FXR agonists 
enhanced the transcriptional activity of CISH gene promoter. These results suggest that FXR may serve as a novel molecular target 
for manipulating CISH expression in hepatocytes, and FXR-mediated upregualtion of CISH may play a role in the homeostasis of 
cytokine signal networks and may be beneficial to control cytokine-associated inflammatory diseases.(This work was supported by 
NSFC 31071244). 

P-3-036 Prokaryote expression and transcriptional analysis of membrane protein BmOcular_alb from silkworm 
(Bombyx mori)

Feijian Zheng, Fudan Tong, Yaozhou Zhang ( 1. Institute of Biochemistry, Zhejiang Sci-Tech University, Hangzhou 310018; 2. 
Zhejiang Provincial Key Laboratory of Silkworm Bioreactor and Biomedicine, Hangzhou 310018 ) 

yaozhou@chinagene.com 

Ocular_alb(ocular albinism) superfamily ,which can bind hetero- trimeric Gi, Go and Gq proteins, is similar to G protein-coupled 
receptor(GPCR). Unlike anonical GPCRs, the pro-tein is not localized in the plasma membrane, and is exclusively detectable on the 
mem-brane of intracellular organelles. The BmOcular_alb(BmOA) cDNA is 645 bp in length, containing a 453 bp ORF, which en-
codes a polypeptide of 150 amino acids; the molecular weight of this protein is estimated to be 17.7 kD. The ORF of the BmOA was 
obtained from the total cDNA of silkworm pupa by PCR. The ORF of this gene was cloned into the pBacPAK8 vector to construct 
the re-combinant plasmid pBacPAK8-Ph-tev-BmOA, then the recombinant gene Ph-tev-BmOA. Ph-tev-BmOA was cloned into 
the pET-28a vector; the prokaryotic expression plasmid pET-28a-Ph-tev-BmOA was constructed. The recombinant plasmid was 
transformed into E.coli BL21 (DE3). After inducing with IPTG, the E.coli was lysised and the analysis of SDS-PAGE showed that 
the recombinant protein was expressed compared to control, produced a protein of 50 kD, and the protein formed the inclusion 
bodies. The recombinant protein with Polh shows the same characteristics to the Native Polh (Ph), the membrane protein with the 
characteristics was purified easily. The recombinant plasmid pFastBacHTB- Ph-tev-BmOA was constructed. Then, the Bacmid-Ph-
tev-BmOA was transected into the BmN cells of Bombyx mori，and the invasion cell was obtained. The expression of BmOA has 
been detected in mRNA levels. The results showed the expression level was highest in trachea of the tissues which were tested. What’
s more, RNA interference was applied to silence the target mRNA followed by detecting the cell condition with flow cytometer. 

P-3-037 Molecular cloning, sequence and function analyses and specific expression of BmCycH in silkworm, 
Bombyx mori

Yan Jiang , Fudan Tong , Yaozhou Zhang ( Institute of Biochemistry, Zhejiang Sci-Tech University, Hangzhou 310018, China ) 

yaozhou@chinagene.com 
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The catalytic subunit of the metazoan Cdk-activating kinase(CAK) is Cyclin-dependent kinase 7(Cdk7). Activation of Cdk7 requires 
its association with a regulatory subunit, Cyc-linH. In mammalian cells, Cdk7 and its cyclin H subunit function as the CAK which 
phos-phorylates the conserved threonine residue within the T loop of several Cdks. However, most of them focused on vertebrate, 
seldom were done on invertebrate.

 The full open reading frame (ORF) of Bombyx mori Cyclin H was obtained from silkworm pupa by RT-PCR and named BmCycH 
(Bombyx mori Cyclin H), of which the accession num-ber was AV406047. After cloned into pET-28a and expressed in E.coli 
BL21 (DE3), the Bm-CycH was fused with His-tag and purified on chelating columns. After being purified with Ni2+ affinity 
chromatography the recombinant protein was as antigen against which the antibody was raised by immune rabbit. The titer of the 
polyclonal antibodies reaches 1:25600 measured by ELISA. Western blot analysis revealed that the protein was expressed in all 
3 silkworm tissues and 4 developmental phases examined, with the highest expres-sion in pupa. Using fluorescent antibody for 
subcellular localization associated with DAPI counterstain, we preliminarily localized the protein in the nucleus. Further observation 
showed that in interphase cells the prtein localized exactly closer to the nuclear mem-branes within the nucleus, while in dividing 
cells distributed in the whole nuclei. We also compared the quantity of BmCycH mRNA in different tissues of the fifth instar larva 
and different stages of silkworm. These results suggested that BmCycH generally expressed in silkworm’s each period. 

P-3-038   The study on the molecular mechanism of liver X receptor-mediated downregulation of baff expression

黄艳 , 黄刚 , 曾益军 , 何凤田  ( 中国人民解放军第三军医大学 )

fengtianhe66@yahoo.com.cn 

Background: B cell activation factor belonging to the TNF family (BAFF) is a member of TNF family and an important inflammatory agent 
expressed by B lymphocytes. Overexpression of BAFF is closely related to the occurrence and development of various diseases (such as 
leukemia, rheumatoid arthritis, etc.). Therefore, inhibition of BAFF expression and its relevant biolo-gical function are of great importance 
to preventing and curing BAFF-related diseases. Liv-er X receptor (LXR) is a typical member of nuclear receptor super-family. As a 
multiple transcriptional factor, LXR plays important roles in metabolism regulation and anti-carcinogenesis by regulating the expression of 
numerous target genes. Anti-inflammation has recently been reported as a novel function of LXR and the underlying mechanism is waiting 
to be clarified. Especially, it is unclear whether LXR exerts its anti-inflammatory function via downregulating BAFF. To illuminate this issue 
will be helpful to further clarify the anti-inflammatary mechanism of LXR, and even provide scientific ground for exploring new measures 
to prevent and cure inflammation by targeting BAFF. Objects: To investigate the influence of LXR on expression of BAFF and relevant 
mechanism. Methods and results: Human B lymphoma cell lines Namalwa and Daudi cells were used in the experiments. The cells were 
treated with LXR-specific agonist GW3965 for 24 hours. Then RT-PCR and Real-time PCR analysis showed that LXR could dramatically 
inhibit BAFF expression at transcrip-tional level. Moreover, Western blot analysis revealed that LXR could significantly suppress BAFF 
expression at translational level. Luciferase reporter assay showed that LXR could repress the transcriptional activity of BAFF promoter, 
which was associated with BAFF pro-moter region of -1082～-361. Electrophoretic mobility shift assay(EMSA) and chromatin immunopr
ecipitation(ChIP) assay indicated that LXR reduced the binding activity of NF-κB transcriptional factor, suggesting that LXR may suppress 
BAFF expression via negatively in-terfering with NF-κB signaling. The in vivo experiment demonstrated that gavaging mice with LXR-
specific ligand GW3965 for one week decreased BAFF expression in spleen tis-sues revealed by RT-PCR and Western blot. Conclusion: LXR 
agonist could dose dependently inhibit the expression of BAFF mRNA and protein in B lymphocyte cell lines. A possible mechanism for this 
inhibition might be the suppression of NF-κB signaling pathway. The animal study showed that LXR could in vivo downregulate BAFF in 
mice. 

P-3-039  Downregulation of forkhead box M1 by liver X receptor inhibits the proliferation of hepatocellular 
carcinoma cells

Changjiang Hu, Dongbo Liu, Gang Huang, Bin Chen, Shuangshuang Dai, Yijun Zeng, Yan Zhang, Fengtian He ( Department of 
Biochemistry and Molecular Biology, College of Basic Medical Sciences, Third Military Medical University, Chongqing 400038, 
China ) 

hefengtian66@yahoo.com.cn 

Liver X receptor (LXR), a typical nuclear receptor, plays an important role in the metabolic regulation of glucose, cholesterol and 
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lipid. Moreover, LXR activation also represses the ex-pression of Cyclin D1 and B1, and inhibits the proliferation of multiple cancer 
cell lines, but the relevant mechanism is not well known. Forkhead Box M1 (FOXM1) is a prolifera-tion-specific member of forkhead 
box family, which is highly expressed in proliferating normal cells and numerous cancer cells. It directly activates transcription 
of Cyclin D1 and B1 promoters, resulting in the enhancement of cell cycle progression and cell proliferation. However, the role 
of LXR in the regulation of FOXM1 expression is unclear. In the present study, we demonstrated that the specific LXR agonist 
TO901317 down-regulated the ex-pressions of FOXM1, Cyclin D1 and B1 in hepatocellular carcinoma (HCC) cells, which led to 
a cell cycle arrest at G1 phase and eventually inhibited the proliferation of HCC cells. Re-porter assays showed that the activation 
of LXR significantly reduced the transcriptional activity of FOXM1 promoter. Electrophoretic mobility shift assay (EMSA) and 
chromatin im-munoprecipitation (ChIP) assays confirmed that LXR could bind to an inverted repeat IR2(-52 CCGTCAcgTGACCT 
-39) in FOXM1 gene promoter region. Furthermore, the expression of FOXM1 in liver tissues was also inhibited in the mice fed 
with TO901317. Taken togeth-er, LXR functions as a transcriptional repressor for the expression of FOXM1. The pathway “LXR-
FOXM1-Cyclin D1 and B1” might be a novel mechanism by which LXR suppresses the proliferation of HCC cells.(This work was 
supported by NSFC 81102276). 

P-3-040 Characterization of hemocyanin isoforms of Litopenaeus vannamei
1jingxiang xu, 2lingwei ruan ( 1School of Life Science, Xiamen University, Xiamen 361005, 2 Key Laboratory of Marine Biogenetic 
Resources, Third Institute of Oceanography, State Oceanic Administration (SOA), Xiamen 361005 ) 

ruanlingwei@yahoo.com.cn 

Hemocyanin is a multifunctional protein, which is the most abundant protein (~95%) in hemolymph and hemocytes of arthropods. 
It has been reported to be involved in several physiological and immunological functions, including storage and transportation of 
oxy-gen, phenoloxidase activity, antimicrobial activity, antiviral properties and so on. In this study, we showed that hemocyanin 
of L. vannamei (LvHc) as a highly diverse molecule has at least six isoforms. Five transcripts isoforms were found by cloning and 
sequencing. Among them, four isoforms (LvHc1, LvHc2, LvHc3 and LvHc4) have higher homology and were distinct from the 
LvHc5. The sequences of LvHc4 is identify with LvHc1, except the all-alpha domain and the copper containing domain was missed, 
and only have C-terminal Ig-like domain. The multiple alignment analysis of LvHc1, LvHc2 and LvHc3 showed the main differences 
were located in the C-terminal Ig-like domain, which was involved in the im-munological functions. Therefore, their immune 
responses were investigated by WSSV challenge, and the results showed that in hemocytes the transcriptions of LvHc1, LvHc4 and 
LvHc5 were significantly induced at 6h post WSSV injection, while LvHc2 and LvHc3 were up-regulated gradually after infection. 
Furthermore, the genomic organizations of hemocyanin were investigated, and it was found that they had three exons and two in-
trons. Sequence analysis showed that the two introns of LvHc1, LvHc2 and LvHc3 varied with length and multiple base differences, 
which may result in different mechanism of reg-ulation. Meanwhile, another isoform LvHc6 was found, but it was not transcript. Our 
study revealed that hemocyanin of L. vannamei had the molecular diversity and it maybe an ap-proach of invertebrates to defense 
against various invading pathogens. 

P-3-041 Ionizing irradiation induced IL-6 and IL-8 expression was regulate by PML in A549 cells

Minming Lou , Baolei Tian, Jilai Liu, Bin Liu, Zhixian Sun, Yi Song ( Beijing Institute of Radiation Medicine, Academy of of Military 
Medical Sciences ) 

songyibj@sina.com 

The promyelocytic leukemia protein (PML) functions in growth suppression, apoptosis in-duction, cellular senescence, and viral 
infection, and is identified as an important regulator in DNA damage responses. However, it remains unclear whether PML plays 
any role in IR-induced cytokines and chemokines expression. To assess the effects of PML on irradi-ation-induced ILs production, 
A549 cells were transfected by specific PML siRNA (PMLsi) and negative control siRNA (NCsi). The IL-6 and IL-8 mRNA level 
in un-irradiated A549 cells were low, while there was a significantly time and dose-dependent increase of IL-6 and IL-8 mRNA. 
Radiation-induced IL-6 and IL-8 up-regulation were significantly inhibited in PML knocking-down A549 cells. At the same time, 
the supernatants of irradiated cells were collected to generate irradiated-conditioned medium (IR-CM). IL-6 and IL-8 protein levels 
were then measured by ELASA. The mean IL-6 protein level in the media from irradi-ated A549-PMLsi cells were also decreased 
radically, while the decrease of IL-8 was slightly compared to IL-6. These data suggest that IR activated PML plays an important role 
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in IR-induced IL-6 and IL-8 expression and secretion. These results shed light on a new funda-mental function of PML in cytokines 
and chemokines production and a pro-inflammatory role for PML after irradiation. 

P-3-042 Cholesterol Induced Expression of MCPIP in hUVECs

Jingjing Da, Minzhang Qian ( Department of Biochemistry and Molecular Biology, Zunyi Medical College ) 

qian_mzh@hotmail.com 

Monocyte chemoattractant protein-1 induced protein (MCPIP) identified in 2006 is a novel zinc finger transcription factor induced 
by MCP-1(monocyte chemoattract-ant protein-1) with ribnuclease and pro-apoptotic activities. The latest studies indicated that 
inflammatory molecules tumour necrosis factor-α, interleukin-1β and lipopolysacchar-ide can increase the expression of MCPIP 
in human vascular endothelial cells (hVECs). And the transcription factor is highly expressed in mice and human atherosclerotic 
plaque, which suggests that MCPIP may be closely related with atherosclerosis. Cholesterol, have showed that it could deposited in 
the artery wall of atherosclerosis lesions intracellular and extracellular and induced endothelial cells apoptosis, is one of major risk 
factors of athero-sclerosis. It is worth studying that whether the role of Cholesterol in atherosclerosis lesion formation concerned with 
MCPIP. In this study we explored the effect of cholesterol on MCPIP expression in human umbilical vein endothelial cells (hUVECs), 
to enrich the under-standing of the induced factor of this novel transcription factor and to understand the role of cholesterol in the 
pathogenesis of atherosclerosis from a new perspective. [Method] HUVECs were cultured and identified. The experiment was 
divided into normal control group, Solvent group, cholesterol dose group. HUVECs were treatment with differ-ent cholesterol 
concentrations (3.13,6.25,12.5,25,50mg/L) for 4 hours and were stimulated with 12.5mg/L at different times (0h, 0.5h, 1h, 2h, 4h, 
8h, 16h, 24h). MCPIP mRNA expres-sion was detected by real-time fluorescence quantitative PCR (RT-qPCR). MCPIP protein level 
was evaluated by Western blot. [Results] Compared with control, RT-qPCR showed that under the set concentration of cholesterol 
above, cholesterol increased MCPIP expression in hUVECs, respectively (p<0.05). MCPIP productions were detected significantly 
4 hours after treatment with 12.5mg/L cholesterol. The MCPIP transcription levels in hUVECs stimulated with cholesterol for 2h 
increases up to approximately 5 times compared with unstimulated group(p<0.05). The minimum expression is observed at 4h after 
stimulation, followed by a significantly in-crease. Western blot demonstrated that the MCPIP protein expressions in hUVECs were 
also significantly enhanced by cholesterol both in the set concentration and at different times (p< 0.05). [Conclusions] Cholesterol 
can induce MCPIP expression in hUVECs, this may be one of the mechanisms that contribute to the atherogenesis and the specific 
mechanism of them need to further research. 

P-3-043 MCPIP在脑缺血损伤中的表达

陈文明 , 钱民章  ( 遵义医学院 )

qian_mzh@hotmail.com 

本研究观察MCP-1诱导蛋白（MCPIP）在大鼠缺脑血损伤组织中的表达与缺血时间的关系。方法： 将SD 大鼠50只随机分成

5个组：①正常对照组；②缺血6 h组；③缺血12 h组；④缺血24h组；⑤缺血48 h组，每组10 只。采用线栓法建立大鼠大脑中

动脉缺血损伤模型。各组动物清醒后均给予神经生物学评分；常规HE染色法观察脑组织病理学变化；Real time PCR检测皮

层组织不同缺血时间MCPIP mRNA的表达；Western blot检测皮层组织不同缺血时间MCPIP蛋白的表达。结果显示：正常对照

组MCPIP mRNA有少量表达；模型组不同缺血时间皮层MCPIP mRNA的表达明显高于正常对照组，缺血24、48h更为明显（P< 

0.01）；正常对照组MCPIP蛋白有少量表达，模型组不同缺血时间皮层MCPIP蛋白表达明显高于正常对照组，缺血48 h组最明

显（P< 0.01）。研究结果表明：MCPIP在大鼠脑缺血性损伤组织中随着缺血时间的延长表达逐渐增加。

P-3-044 Autophagosome component p62/SQSTM1 inhibit the transduction of adenoassociated virus in U87MG 
cells
1Jialing Gong, 1Yibo Zhang, 2Wei Ding ( 1Department of Biochemistry and Molecular Biology, Capital Medical University, 
2Department of medical genetics ,Capital Medical University ) 

weiding@ccmu.edu.cn 

The intracellular trafficking barrier of adeno-associated virus (AAV) has been shown as one of the important rate-limiting steps that 
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leads to the insufficient AAV transduction in many cell types. Cellular internalized AAV has been observed in various endosome 
compart-ments, including the late endosome and lysosomes that overlap with the maturing auto-phagosomes. To evaluated whether 
the activation of autophagy will influence AAV-mediated transgene expression, U87MG human glioma cells were treated with 
autophagy inhibitor (3-methyladenine, 3MA) and infected with luciferase-expressing AAV2. We found that 3MA treatments declined 
AAV transduction with a substantial upregulation of P62/SQSTM1, an important component of autophagosomes. The siRNA 
transfection tar-geting for P62 in U87MG cells was able to significant increase AAV2 transduction, whereas the overexpression 
of P62 suppressed AAV transduction. Our data indicated that P62 could be an effective regulator for both autophage and AAV 
intracellular trafficking. This finding will not only help to explain the cell type-dependent AAV transduction efficiency, but also may 
suggest the potential mechanisms for certain reagents for promoting AAV transduc-tion in gene therapy, such as the proteasome 
inhibitors. 

P-3-045 Yaf9介导NuA4和SWR1复合物的聚合和分离并调控白念珠菌酵母到菌丝态以及菌丝到酵母态的转换

王雄军 , 常鹏 , 陈江野  ( 中科院上海生化细胞所 )

jychen@sibs.ac.cn 

Candida albicans, a human opportunistic fungal pathogen can undergo reversible morphogenetic transitions between budding yeast, 
pseudohyphal, and hyphal growth forms. The mechanism of yeast transition to hyphae is well known through more than twenty 
years investigation, but we almost poorly know the process of hyphae back to yeast which is not a simple reversed process of yeast 
to hyphae. Chromatin remodeling complex always coordinates transcription factor to regulate the gene expression.Yaf9, a subunit, is 
shared by NuA4 and SWR1 complex. Unlike the other subunits in NuA4 complex, lack of Yaf9 led to reduced threshold of hyphae 
initiation. Deletion of YAF9 results in a significant increase in hyphal development, and overexpression of the YAF9 promotes the 
yeast growth. Yaf9 exists in both SWR1 and NuA4 complexes under yeast growth condition but is excluded from NuA4 and evicted 
from the hyphae specific gene promoter while starting initiating hyphae. The chromatin remodeling complex SWR1 and its subunit 
Yaf9, Swr1 and its target Htz1 could couple together to mediate the process of hyphae to yeast state. Our study indicates that the C. 
albicans Yaf9 connects the two complexes and mediates the in-teraction of NuA4 complex and SWR1-C complex during hyphal 
development and hyphae to yeast transition. 

P-3-046  Upregulation of carnitine palmitotransferase 1a by flavonoid ingredients: potential mechanism of 
ginkgo biloba leaf extract in inhibiting fatty liver
1Shidong Wang, 1Ting Wei, 2Zuoquan Xie, 2Ke Wang, 1Qinghua Zhang ( 1Center for Chinese Medical Therapy and Systems Biology, 
Shanghai University of Traditional Chinese Medicine; National Engineering Center for Biochip at Shanghai & Shanghai-MOST 
Key Laboratory of Health and Disease Genomics, 2National Engineering Center for Biochip at Shanghai & Shanghai-MOST Key 
Laboratory of Health and Disease Genomics ) 

qhzhang@wayenbio.com 

The potential ability and mechanism of Ginkgo Biloba leaf extract (GBE) in preventing and treating nonalcoholic fatty liver disease 
(NAFLD) were investigated in present study. Male Wistar rats were fed with high fat diet (HFD) mixed with or without GBE 
(0.25% w/w) for twelve weeks. Human hepatocellular carcinoma cell line, HepG2, was treated with GBE and its ingredients. The 
expression regulation networks were profiled with microarray, and fatty acid metabolism related genes were explored. Cartinine 
Palmitotransferase 1a (Cpt1a), the fatty acid beta-oxidation rate-limiting enzyme, was assayed both on expression level and 
enzymatic activity. A promoter assay was also performed to depict the gene expression regulatory elements responding to GBE 
and its ingredients. In HFD rats, intake of GBE ob-viously inhibited the fatty acid accumulation in liver. In HepG2 cells, GBE and 
its flavonoid ingredients (quercetin, kaempferol and isorhamnetin) rather than the terpene lactones (ginkgolide A, ginkgolide B, 
ginkgolide C and bilobalide) could also decrease the cellular triglyceride accumulation. Expression and total activity of Cpt1a were 
consistently pro-moted by GBE both in rat liver and HepG2 cells. The flavonoid ingredients could also en-hance the expression of 
CPT1A in HepG2 cells, which was closely associated with the cor-responding decrease of cellular triglyceride content. Deletion 
mutagenesis analysis re-vealed that the promoter region of CPT1A from -66 to -3, relative to transcription start site (TSS), was 
essential element for GBE and its flavonoid ingredients in regulating CPT1A. In conclusion, this study demonstrated the inhibitory 
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effects of GBE on hepatic fat accumula-tion, and the up-regulation of CPT1A by its flavonoid ingredients might play the important 
role. 

P-3-047 Population diversity and phylogeny of halophiles in the Qinghai Lake and characterization and 
phylogenetic analysis of ectoine biosynthesis genes from Halomonas sp. QHL1 
1Derui Zhu, 2Jian Liu, 3Rui Han, 2Deli Liu ( 1College of Life Science, Central China Normal University, Wuhan 430079; Medical 
College of Qinghai University, Xining 810016, 2Hubei Key Laboratory of Genetic Regulation and Integrative Biology, College of Life 
Science, Central China Normal University, Wuhan 430079, 3Medical College of Qinghai University, Xining 810016 ) 

deliliu2002@yahoo.com.cn 

Qinghai Lake is the largest inland saline lake in China, but the halophile population in wa-ter remains unknown. We isolated 35 
bacterial strains from different water samples in Qinghai Lake by using a RM medium. The majority of halophiles in this lake were 
the mod-erate halophiles accounting for about 62.85%, followed by the slight halophile (~22.85%), while the nonhalophile and 
halotolerant occupied 14.28%. We investigated and analyzed the population diversity and evolutionary relationship based on the 
16S rDNA sequences. A total of 35 bacterial strains were sequenced, and homology analysis showed that the majority were affiliated 
to γ-Proteobacteria, and Firmicutes, which accounted for 68.57% and 17.14%, respectively. Actinomycetales and α-Proteobacteria 
had only a relatively smal-ler proportion. According to the phylogenetic tree, 35 strains halophiles belonged to 14 different genera. 
10 strains Halomonas in the Oceanospirillales were the dominant species, and 4 strains Marinomonas accounted the secondary 
proportion. However, Halomonas is a dominant group as the moderate halophiles in the water, which could adapt itself to the 
relatively low salinity environment for its long term evolution in the process. Halomonas sp. could synthesize and accumulate 
intracellular ectoine as a compatible solute capable of resisting osmotic stress in a hyper-osmotic environment.In order to detect 
the intracellular ectoine, the qualitative assay was carried out by a TLC and the quantificative analysis was performed with an 
isocratic HPLC. Most of moderate halophiles could accumulate intracel-lular ectione although some strains had different content. 
The concentration of intracellu-lar ectione in QHL1, QHL5, QHL10, QHL26 and QHL28 which contain more intracellular ec-toine 
than others, was 259.9µg/ml, 331.2µg/ml, 208.6µg/ml, 294.0µg/ml and 296.9µg/ml, respectively. We obtain the sequence of ectoine 
gene operon from Halomonas sp. QHL1 by a thermal asymmetric interlaced PCR (TAIL-PCR). The gene cluster ectABC coded the 
diaminobutyric acid (DABA) acetyltransferase(EctA), DABA aminotransferase(EctB) and ec-toine synthase(EctC), respectively. 
On phylogenetic analysis, the ectA(579bp), ectB(1269bp) and ectC(390bp) genes of Halomonas sp. QHL1 was found to be highly 
conserved among the bacterial species. The ectB gene was found to have the highest similarity between bac-terial species compared 
to the ectA and ectC genes. Further studies regarding the osmore-gulation of the ectoine genes from Halomonas sp.QHL1 will 
provide a deeper insight into the regulation of ectoine synthesis and halotolerant mechanism. 

P-3-048 hCINAP is a novel regulator of ribosomal protein-HDM2-p53 pathway via controlling NEDDylation of 
ribosomal protein S14
1Dongmei Bai, 2Jinfang Zhang, 2Xiaofeng Zheng ( 1北京大学, 2北京大学生命科学学院 )

xiaofengz@pku.edu.cn 

The tumor suppressor protein p53, also named the “guardian of the genome”, is activ-ated in response to a range of physiological 
stresses. HDM2, a p53 E3 ubiquitin ligase, is the principal cellular antagonist of p53 by promoting p53 polyubiquitination and 
degrada-tion. Mounting evidence has suggested that ribosomal proteins (RPs) modulate HDM2-p53 as a novel pathway for regulating 
p53 signaling. However, the upstream regulators that mediate RP-HDM2-p53 circuits remain poorly understood. Human coilin-
interacting nuclear ATPase protein (hCINAP) is highly conserved and ubiquitously expressed in differ-ent organisms. It has been 
shown that complete deletion of yeast homolog Fap7 leads to a lethal phenotype and its overexpression confers resistance to arsenate 
that is toxic and carcinogenic, but the physiological function of hCINAP in human is remained largely un-known. Here we identify 
hCINAP as an interacting partner of ribosomal protein S14 (RPS14). RPS14 stabilized and activated p53 through binding to the 
central acidic domain of HDM2 and in-hibiting HDM2-mediated p53 polyubiquitination. Moreover, RPS14 was specifically modi-
fied with NEDD8 and hCINAP inhibited RPS14 NEDDylation by recruiting NEDD8-specific protease 1 (NEDP1). The decrease in 
RPS14 NEDDylation led to reduced stability and incor-rect localization of RPS14, thereby attenuating the interaction between RPS14 
and HDM2. Free HDM2 stimulated p53 polyubiquitination and degradation. Taken together, we demonstrate that hCINAP functions 
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as a novel regulator of RPS14-HDM2-p53 by regulat-ing the interaction between RPS14 and HDM2 through the control of RPS14 
NEDDylation. Our study indicates that hCINAP is an important regulator of RP-HDM2-p53 pathway and a potential anticancer drug 
target. 

P-3-049 Analysis of genetic diversity and relationship of Spinach by AFLP

王文科  ( 山西师大生命科学学院 )

Analysis of genetic diversity and relationship of Spinach by AFLP Wang Wen-Ke Wu Ya-Ni School of life scence normal university, 

linfen, shanxi, 041004，chian Abstract Spinach belongs to Spinacia Linn of Chenopodiaceae, it was planted natively in Iran 2000 
years ago. Spinach is cultivated widely all over the world and it is one of the most import-ant exported vegetables in our country. It 
has many merits such as extensive adaptability, endurable storage, long supplying stage and many cultivated mode. In addition，

it has abundant vitamin C, carotene and ferrum. So it is very important to collect, evaluate and utilize the Spinach germplasm. 
127 representative Spinach accessions were collected from different countries or regions in order to study on their genetic and 
relationships. In this study, genetic diversity were analysed by AFLP. The aim is that provided the theoretical basis with Spinach 
breeding. In this study, the key procedures of AFLP were optimized. A system suitable for the genetic diversity of Spinach AFLP 
was established. Using the optimized system, 28 primer pairs of E+3/M+3 primer combination were screened out from 256 pairs. A 
total of 827 scorable bands were amplified, of which 276(33.37%) showed polymorphic. The highest polymorph-ic primer pair was 
E36M41, and its polymorphic rate was 62.72%.On the contrary, E41M32 primer pair generated the lowest polymorphic bands, which 
polymorphic percentage was 14.71%. The results indicated that primer selection was important for overall understand-ing of Spinach 
genetic diversity. UPGMA clustering method was carried out by NTSYS analysis software. The genetic simil-arity coefficient (GS) 
of 127 materials ranged between 0.65 and 0.87. Based on material similarity coefficient, the tested materials were clustered. 127 
accessions could be tax-onomied into three groups in the genetic similarity coefficient of 0.71. The first group is mainly the western 
varieties, the second group is mostly the Chinese varieties, and the third group is the Japanese varieties. Among the three groups, the 
relationship between Chinese and Japanese varieties was closer, the western varieties was next. Chinese varieties included plentiful 
germplasm. The genetic diversity of Spinach proved that it had broader genetic background from DNA level. It is beneficial to 
the collection, conservation and util-ization of Spinach germplasm. Key word：spinach, relationships, amplified fragment length 
polymorphism.

P-3-050 Estrogen-induced FEN1 overexpression via ER-MAPK signaling promotes the proliferation of breast 
cancer cells

Xiao-Mei Jian, Bin Chen, Yang Wang, Feng-tian He ( Department of Biochemistry and Molecular Biology , Third Military Medical 
University, Chongqing, 400038, China ) 

binnchen118@yaoo.com 

Flap endonuclease 1 (FEN1) is a recently discovered member of the coregulatory proteins which are required for the processing of 
Okazaki fragments during DNA replication and long patch base excision repair (BER). Recent researches indicated that FEN1 is 
overexpres-sion in breast cancer cells and interacts with estrogen(E2) receptor (ER), by which increases the ER-ERE interaction and 
influences endogenous estrogen responsive genes expression. However, the signal mechanism of E2-induced FEN1 overexpression 
and the significiant of this regulation remain largely unknown. In our present study, the FEN1 expression model in breast cancer 
cells or breast cancer tissues was detected by RT-PCR or Real-time PCR and Western blot. The effect of E2 on FEN1 expression 
and promoter activity in breast can-cer cells was observed by RT-PCR, Western blot and luciferase reporter assay. The rapid 
phosphorylation of E2-induced MAPK and ELK and the binding of ELK to the promoter of FEN1 were measured by Western blot, 
EMSA and ChIP. The effect of FEN1 overexpression on ER trans-activation and proliferation of breast cancer cells was examined by 
luciferase reporter assay and MTT assay. The expression and relationships of FEN1, phosphorylated MAPK and ELK in the clinical 
breast cancer tissues and the corresponding normal tissues were analyzed. Our results showed that FEN1 expression in MCF-7 cells 
or breast cancer tissues was higher than that in MCF-10A cells or corresponding normal tissues. E2 induced the up-regulation of 
FEN1 expression and promoter activity in MCF-7 cells quickly, which could be inhibited by ER antagonist ICI182,780 and MAPK 
inhibitor U0126 and negative dominant Elk-1. E2 induced the rapid phosphorylation of MAPK and ELK, and ELK could bind to 
the promoter of FEN1 in the presence of E2. The over-expression of FEN1 en-hanced ER trans-activation in MCF-7 cells in dose-
dependent manner and the proliferation of MCF-7 cells stablely overexpressing FEN1 was much higher than that of contriol cells. 
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The higher levels of FEN1, phosphorylated MAPK and ELK could be detected in breast can-cer tissues compared to corresponding 
normal tissues and the FEN1 expression was posit-ively related to phosphorylated MAPK and ELK. Our results suggest that E2 can 
induce the overexpression of FEN1 in breast cancer cells via ER-MAPK signaling and overexpression of FEN1 in breast cancer cells 
can promote the cells proliferation. These findings may explain the reason of FEN1 overexpression observed in clinical breast cancer 
tissues and propose FEN1 as a potential biomarker invovled in the process of breast cancer. 

P-3-051 Targeting Gene-Viro-Therapy with survivin promoter mediated TSLC1 gene shows potent antitumor 
effect

Yi-Gang Wang, Wen Lei, Guo-Qing He, Ke-Ni Guo, Xiu-Mei Zhou, Xin-Yuan Liu ( Xinyuan Institute of Medicine and Biotechnology, 
College of Life Science,Zhejiang Sci-Tech University,Key Laboratory of Silkworm Bioreactor and Biological Medicine of Zhejiang 
province ) 

Nowadays cancer is seriously threat to human's life and heath. Lung cancer is one of most malignant tumors worldwide. Genetic 
disorder is considered the main reason to be re-sponsible for the happiness of cancer, which causes a high light on gene therapy. 
Oncolytic viruses is known as a ideal vector to carry anti-tumor gene into host cells due to its high expression and strong stability, 
especially their ability of selectively lysing cancer cells but not in normal cells after modification. In our study, we replace the 
endogenous promoter of E1A which is key element for adenovirus replication with survivin promoter, a tumor specific promoter. 
Meanwhile, the 24bp DNA sequence located on E1A CR2 region are de-leted to construct a novel oncolytic adenovirus named 
Ad.sp- E1A(△24). TSLC1 (tumor sup-pressor in lung cancer 1) is a novel tumor suppressor gene, whose expression was loss in 
many human cancers, while not in normal cells, It plays an important role in tumor forma-tion, cell adhesion, immune surveillance, 
cell motility and signal transduction, So TSLC1 is expected to become a potential cancer therapeutic genes. In this study TSLC1 
was inserted into the dual-regulated oncolytic adenovirus vector Ad.sp- E1A(△24), whose endogenous E1A promoter was replaced 
by survivin promoter and E1A 24bp gene were deleted. The novel oncolytic adenovirus Ad.sp- E1A(△24)-TSLC1 exhibited an 
excellent antitumor effect on lung carcinoma cell growth in vitro but does no or little damage to normal lung cell lines. Real-time 
PCR analysis demonstrates TSLC1 gene expression in lung cancer cells was significantly lower than in normal lung cells. Western 
Blot and Real-time PCR assay indic-ated that oncolytic adenovirus Ad.sp- E1A(△24)-TSLC1 can selectively replicate in lung can-
cer cells but not in normal cells. MTT assay displayed a strong inhibitory effect on lung cancer cells growth and crystal violet staining 
assay showed significant cytopathic effect in lung cancer cells infected with Ad.sp- E1A(△24)-TSLC1. Hochest33342 staining assay 
was performed to detect apoptotic morphological changes and the underlying mechanism was explored by Western Blot, the results 
indicated that activation of caspase pathway and cleavage of caspase-3, caspase-8, and poly (ADP-ribose) polymerase (PARP) were 
involved in the apoptosis progress. In conclusion, Oncolytic adenovirus mediating Survivin promoter harboring with TSLC1 Ad.sp- 
E1A(△24)-TSLC1 is a potent antitumoral agent for clinical therapy of lung cancer and provides a more safe and effective reference 
for CTGVT. 

P-3-052 FOXO1 在肝脏胰岛素抵抗相关的慢性炎症中的作用

缪洪明 , 张阳 , 卢忠燕 , 甘立霞  ( 第三军医大学 )

ganlixia@yahoo.com 

肥胖是世界性的公共健康问题，是非酒精性肝病、2型糖尿病等多种代谢性疾病的高危因素。胰岛素抵抗是这些代谢性疾病

的共同标志。肥胖相关的慢性炎症是胰岛素抵抗发生的始动因素，而胰岛素抵抗可加重慢性炎症。然而，胰岛素抵抗加重

慢性炎症的分子机制仍不完全清楚。FOXO1是受胰岛素信号负性调节的下游转录因子，可在巨噬细胞中促进IL-1 β表达、

在脂肪细胞中促进MCP-1 及IL-6表达。因此，FOXO1可能是联系胰岛素信号与促炎因子表达的桥梁。新近研究表明FOXO1

的表达升高与非酒精性脂肪肝向脂肪性肝炎转化密切相关。然而，胰岛素抵抗肝细胞中FOXO1与促炎细胞因子表达的关系

仍不清楚。因此，我们建立了胰岛素抵抗的肝细胞模型及肥胖小鼠模型以观察FOXO1对促炎细胞因子表达的调节作用。

TNF- α诱导的胰岛素抵抗肝细胞中，IL-1β、CCL20及iNOS等促炎细胞因子mRNA表达升高，伴随着FOXO1蛋白的转录活

性增强。应用小干扰RNA 将FOXO1表达敲低，可明显阻断TNF-α诱导的肝细胞促炎因子mRNA及蛋白水平。报告基因分析

表明FOXO1可显著上调趋化因子CCL20的启动子活性。位点特异性突变及染色质免疫共沉淀实验表明FOXO1可促进p65/p50

异二聚体与CCL20启动子上NF-κB 位点(-81~-70)结合，进而增强CCL20的表达。进一步，在体实验表明FOXO1的表达活性

与胰岛素抵抗小鼠肝脏的IL-1β、CCL20、iNOS 及 MCP-1等促炎细胞因子表达呈正相关。总之，这些 结果表明：在肥胖相
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关的胰岛素抵抗肝脏中，FOXO1可能是联系胰岛素信号与促炎细胞因子表达的桥梁，可能在非酒精性脂肪肝向脂肪性肝炎

转化过程中发挥重要作用。

P-3-053  Functional interaction of KLF5 with Sp1 upregulates apelin in vascular smooth muscle cells

吕心瑞 , 郑斌 , 温进坤  ( 河北医科大学 )

wjk@hebmu.edu.cn 

Objective: Apelin, identified as the endogenous ligand of the orphan G-protein-coupled receptor APJ, exerts a variety of 
cardiovascular effects, but the molecular mechanism of apelin expression regulation in vascular cells is poorly described. The Sp/
KLF family of pro-teins, such as krüppel-like factor 5 (KLF5) and Sp1 have been attested to regulate the ex-pression of many genes 
in cardiovascular cells. Am80, a synthetic retinoic acid receptor α-specific agonist, exhibits specific biological effects on vascular 
pathophysiology by regulat-ing differentiation- and proliferation-related genes. In the present study, we investigated the roles of KLF5 
and Sp1 in the transcriptional regulation of Apelin in Am80-stimulated VSMCs. Methods and Results: Co-immunoprecipitation and 
luciferase assays were performed, with the results suggesting that KLF5 forms a complex with Sp1 bound to the TCE of the apelin 
promoter and cooperatively activates apelin transcription in VSMCs under basal condi-tions. Interestingly, As confirmed by oligo 
pull-down, GST pull-down and chromatin im-munoprecipitation assays, Am80 enhanced the binding of both KLF5 and Sp1 to the 
apelin promoter. Upon Am80 stimulation, the retinoic acid receptor (RARα) was recruited to the apelin promoter by interacting with 
KLF5 and Sp1 to form a transcriptional activation com-plex, leading to upregulation of apelin expression in VSMCs. Conclusions: 
Am80 regulates apelin gene transcription by promoting RARα interacting with KLF5-Sp1 complex. 

P-3-054  RRARalpha mediates All-trans retinoic Acid-induced KLF4 gene expression through interacting with 
KLF4, Sp1, and YB1 in vascular smooth muscle cells

史建红 , 郑斌 , 陈斯 , 马国艳 , 温进坤  ( 河北医科大学 )

wjk@hebmu.edu.cn 

Krüppel-like factor 4 (KLF4) plays a critical role in vascular smooth muscle cell (VSMC) dif-ferentiation induced by all-trans 
retinoic acid (ATRA). We have recently found that ATRA promotes both KLF4 protein and mRNA expression in VSMCs. However, 
the mechanisms responsible for regulating KLF4 gene transcription by ATRA are not well understood. In this study, we examined 
the roles of ATRA-selective nuclear receptors RARs in the transcrip-tional regulation of KLF4 gene. As confirmed by specific small 
interfering RNA (siRNA) and RAR antagonist, RARα, not RARβ or RARγ, mediates ATRA-induced KLF4 expression. Luci-ferase 
assays for deletion and mutation constructs of the KLF4 promoter showed that the three GC boxes in the proximal KLF4 promoter is 
necessary for ATRA-induced KLF4 tran-scription and that RARα enhances KLF4 promoter activity in a GC box-dependent manner. 
Chromatin immunoprecipitation (ChIP) and oligonucleotide pull-down assays demon-strated that transcription factors KLF4, Sp1 and 
YB1 directly bind to the GC boxes of the proximal KLF4 promoter. Upon RARα agonist stimulation, RARα is recruited to the KLF4 
promoter through its interaction with KLF4, Sp1 and YB1 and forms a transcriptional activ-ation complex with these three factors on 
the three GC boxes of the KLF4 promoter. These results suggest that RARα serves as an essential co-activator for ATRA signaling 
and is re-cruited to KLF4-Sp1-YB1 complex in a RARE-independent manner to trigger KLF4 expres-sion in VSMCs. 

P-3-055  TGF-β1 downregulates AT1 receptor expression via PKC-δ-Mediated Sp1 dissociation from KLF4 and 
Smad-Mediated PPAR-γ association with KLF4

张新华 , 郑斌 , 谷春 , 付建然 , 温进坤  ( 河北医科大学 )

wjk@hebmu.edu.cn 

Objective—Cardiovascular effects of angiotensin II are primarily mediated via the an-giotensin II type 1 receptor (AT1R). Krüppel-
like factor 4 (KLF4), a transcription factor that binds to the transforming growth factor (TGF)-β control element (TCE), regulates 
a variety of receptor expression in vascular smooth muscle cells. In the present study, we investig-ated the mechanisms of TGF-β-
mediated KLF4 regulation of AT1R expression. Methods and Results—Coimmunoprecipitation, chromatin immunoprecipitation, 
and luci-ferase assays were performed, with the results suggesting that Sp1 forms a complex with KLF4 bound to the TCE of 
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the AT1R promoter and cooperatively activates AT1R transcrip-tion in vascular smooth muscle cells under basal conditions. On 
activation of TGF-β1 sig-naling, Sp1 is dissociated from the KLF4-Sp1 complex through PKC-δ-mediated KLF4 phosphorylation 
at Thr401, downregulating AT1R expression. Simultaneously, TGF-β1 facil-itates KLF4-PPAR-γ complex formation and its binding 
to the TCE of the AT1R promoter through Smad-mediated KLF4 phosphorylation at Ser470, subsequently leading to inhibi-tion of 
AT1R transcription. Conclusion—KLF4 functions as a protein platform that is able to bind to the TCE of the AT1R promoter. On 
activation of TGF-β signaling, KLF4 mediates Sp1 dissociation from, and PPAR-γ association with, the AT1R promoter, leading to 
downregulation of AT1R ex-pression in vascular smooth muscle cells. 

P-3-056 Alternative splicing and trans-splicing events revealed by analysis of the Bombyx mori transcriptome
1Wei Shao, 2Qiong-yi Zhao, 3MuWang Li, 2Xuan Li, 1Yong-Zhen Xu ( 1Key Laboratory of Insect Developmental and Evolutionary 
Biology, Institute of Plant Physiology and Ecology, Shanghai Institutes for Biological Sciences, Chinese Academy of Sciences, 
Shanghai, China, 2Key Laboratory of Synthetic Biology, Institute of Plant Physiology and Ecology, Shanghai Institutes for Biological 
Sciences, Chinese Academy of Sciences, Shanghai, China, 3 Sericultural Research Institute, Chinese Academy of Agriculture Sciences, 
Zhenjiang, Jiangsu ) 

lixuan@sippe.ac.cn, yzxu@sibs.ac.cn 

Alternative splicing and trans-splicing events have not been systematically studied in the silkworm Bombyx mori. Here, the silkworm 
transcriptome was analyzed by RNA-Seq. We identified 320 novel genes, modified 1,140 gene models, and found thousands of 
alternat-ive splicing and 58 trans-splicing events. Studies of three SR proteins show that both their alternative splicing patterns and 
mRNA products are conserved from insect to human, and one isoform of Srsf6 with a retained intron is expressed sex-specifically 
in silkworm gon-ads. Trans-splicing of mod(mdg4) in silkworm was experimentally confirmed, we identified integrations from a 
common 5’-gene with 46 newly identified alternative 3’-exons that are located on both DNA strands over a 500 kb region. Other 
trans-splicing events in B. mori were predicted by bioinformatic analysis, in which twelve events were confirmed by RT-PCR, six 
events were further validated by chimeric SNPs and two events were confirmed by allele-specific RT-PCR in F1 hybrids from distinct 
silkworm lines of JS and L10, indicating that trans-splicing is more widespread in insects than previously thought. Analysis of the B. 
mori transcriptome by RNA-Seq provides valuable information of regulatory alternative splicing events. The conservation of splicing 
events across species and new identified trans-splicing events suggest that B. mori is a good model for future studies 

P-3-057 The inhibition of down-regulation of Pin1 on the telomerase activation in colorectal carcinoma cells

孙建雯 , 李美宁 , 程牛亮  ( 山西医科大学 )

chengniuliangty@yahoo.com 

BACKGROUND: Colonic cancer is one of the major causes of mortality worldwide. The mo-lecular mechanisms of colorectal 
cancer remain to be further elucidated. Pin1(peptidy-prolyl cis/trans isomerase PPIase), as one of the members of the family highly 
conservative and specific peptidyl-prolyl cis/trans isomerases, is over-expressed in various types of ma-lignancies, including 
Colorectal cancer. Studies indicated that Pin1 was related to tumor proliferation, invasion, angiogenesis and migration by regulating 
the expression product of various target genes, such as p53, E2F, NF-κB and AP-1. Recently research show that Pin1 inhibition leads 
to gradual telomere loss in human cells. However, the telomerase is a com-plex ribonucleoprotein that completes the telomeres' ends 
and suppresses cell growth ar-rest. The core of enzyme consists of a protein catalytic subunit—Telomerase Reverse Tran-scriptase 
(TERT) and the expression of hTERT is determined by the activity of its promoter, which is related to the distribution of its regions 
for the binding of various regulatory pro-teins, such as SP1, c-Myc, AP-1 and NF-κB. We predicted that Pin1 inhibition may suppress 
the expression of hTERT by inhibiting NF-κB/p65(one of downstream signals of Pin1) translocation to the nucleus and reducing the 
combination of NF-κB/p65 and hTERT gene promoter. OBJECTIVE:: To investigate the relationship between the expression of Pin1 
and the activity of telomerase and to identify that Pin1 inhibition leads to gradual telomere loss in HCT-116 cells. METHODOLOGY/
PRINCIPAL FINDINGS: Firstly, we transfect plasmid pGenesil-1-Pin1 (p-shRNA) and p-CON using liposome (Lipofectamine2000) 
into colorectal cancer HCT-116 cells, and down-regulate the expression of Pin1. Then we found that the RNA level of hTERT after 
transfected p-shRNA in HCT-116 cells was lower than after transfected p-CON by quantitative real-time RT-PCR. At the same 
time, the results of TRAP-silver staining ana-lysis suggested that the telomerase activity was significantly declined after transfected 
p-shRNA in HCT-116 cells compared with that after transfected p-CON. Furthermore, it was demonstrated by Immunofluorescence 
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that NF-κB/p65 and hTERT had a nuclear localiza-tion, and the level of NF-κB/p65 protein at the nuclear was reduced with silencing 
the ex-pression of Pin1. Using electrophoretic mobility shift assay(EMSA), it was suggested that NF-κB/p65 was able to bind to 
hTERT promoter, and the direct interaction was declined with silencing the expression of Pin1. CONCLUSION: Taken together, our 
results demonstrate that ,silencing Pin1 may suppress activity of telomerase and the expression of hTERT by inhibiting NF-κB/p65 
translocation to the nucleus and reducing the combination of NF-κB/p65 and hTERT gene promoter . 

P-3-058 含雌激素受体α（ERα）稳定细胞系的构建

严珍珍 , 吕正兵 , 张耀洲  ( 浙江理工大学生命科学学院;浙江省家蚕生物反应器和生物医药重点实验室 )

yaozhou@zstu.edu.cn 

雌激素受体α（estrogen receptor α, ERα）是依赖配体活化转录因子的核受体家族成员之一，参与靶细胞的增殖与分化。

雌激素是一种脂溶性类固醇激素，其作用的靶器官众多，包括生殖系统、骨骼、心血管等。目前，有关雌激素保护心脑

血管及雌激素对儿童发育期的影响、以及环境雌激素污染引起科学界广泛关注。本研究旨在通过经典雌激素应答元件

（estrogen receptor response elements, ERE）模式，通过下游荧光素酶报告基因检测环境中雌激素。方法 将从人胚胎组织

样品中克隆获得hERα基因序列和利用生物合成的四倍串联ERE4，分别克隆到pEGFP-N2和pGL3-basic载体上，构建了

pEGFP-N2-hERα和pGL3-basic-ERE4重组质粒，将pEGFP-N2-hERα和pGL3-basic-ERE4共转染Hela细胞中，在300μg/

mL G418和100μg/mL hy-gB，利用两级放大方法，可以雌二醇（estradiol，E2）或异黄酮（isoflavone）或被检样品诱导雌激

素受体表达，为检测样品中总的雌激素活性建立一种高灵敏度的检测方法。

P-3-059 Pparγ activation by ligands and dephosphorylation induces Pcsk9 and Ldlr expression

段亚君 , Yuanli Chen, Jihong Han ( 南开大学 )

yajunduan@nankai.edu.cn 

Objective: Proprotein convertase subtilisin kexin type 9 (PCSK9) plays an important role in cholesterol homeostasis by enhancing 
the degradation of low-density lipoprotein receptor (LDLR) protein. PPARγ has been shown to be atheroprotective. Peroxisome 
proliferat-or-activated receptor γ (PPARγ) can be activated by ligands and/or dephosphorylation with extracellular signal regulated 
kinases 1 and 2 (ERK1/2) inhibitors. The effect of PPARγ on PCSK9 and LDLR expression remains unknown. In this study, 
we investigated the effects of PPARγ activation on PCSK9 and LDLR expression. Methods: We used western blot to determine 
the expression of PCSK9, LDLR, sterol regu-latory element-binding protein 2 (SREBP2), PPARγ and phospho-PPARγ protein. 
The ex-pression of PCSK9, LDLR and cholesterol 7α-hydroxylase (CYP7A1) mRNA was determined by real-time PCR. At the 
transcriptional level, both PCSK9 and LDLR promoters activities were determined by the Dual-Luciferase Reporter Assay System. 
We also determined the binding of LDL to HepG2 cells with immunostaining. The effect of PPARγ activation on PC-SK9 secretion 
and expression/translocation of LDLR protein in the liver were analyzed by ELISA and immunohistochemical/immunofluorescent 
staining, respectively. Results: At the cellular level, PPARγ ligands induced PCSK9 mRNA and protein expression in HepG2 cells. 
PCSK9 expression was induced by inhibition of ERK1/2 activity but inhibited by ERK1/2 activation. The mutagenic study and 
promoter activity assay suggested that the induction of PCSK9 expression by PPARγ ligands was in a PPAR responsive element 
(PPRE) dependent manner and was tightly linked to PPARγ dephosphorylation by ERK1/2 inhibit-ors. Interestingly, the induction 
of PCSK9 expression by PPARγ ligands or ERK1/2 inhibitors was associated with the increased hepatic LDLR expression and 
LDL uptake by HepG2 cells. The promoter assay indicated that the induction of LDLR expression by PPARγ was sterol responsive 
element (SRE) dependent since PPARγ enhanced SREBP2 processing. In vivo, administration of pioglitazone or U0126 alone 
increased PCSK9 expression in mouse liver but had little effect on PCSK9 secretion. However, the co-treatment of pioglitazone and 
U0126 enhanced both PCSK9 expression and secretion. Similar to in vitro that the in-creased PCSK9 expression by pioglitazone and/
or U0126 did not result in decreased LDLR expression and function. In contrast, pioglitazone and/or U0126 increased LDLR protein 
expression and membrane translocation, SREBP2 processing and CYP7A1 expression in the liver which led to decreased total and 
LDL-cholesterol levels in serum. Conclusion: Taken together, our results indicate that although PPARγ activation increased PCSK9 
expression, PPARγ activation induced LDLR and CYP7A1 expression that enhanced LDL-cholesterol metabolism. Our study also 
suggests the complex involved in the regula-tion of PCSK9/LDLR expression as well as the LDL-cholesterol metabolism. 
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P-3-060 c-FLIPL Regulates β-catenin-mediated transcription via association with TIP49

张晶 , 朱旭国 , 华子春  ( 南京大学 )

jzhang08@nju.edu.cn, zchua@nju.edu.cn 

Cellular FLICE-inhibitory protein (c-FLIPL) is structurally similar to caspase-8，but lacks the catalytic cysteine residues, which 
confers the proteolytic activity of caspase [1]. It plays a key role in negatively regulating the extrinsic apoptotic pathway by all 
known death re-ceptors through inhibition of caspase-8 activation [2]. In addition to its anti-apoptotic function, recent studies have 
implicated c-FLIPL involved in cell proliferation [3]. We previ-ously reported that c-FLIPL can translocate into nucleus and activate 
AP-1 transcriptional activity [4]. Although several observations point to the role of c-FLIPL in the cell activation and proliferation, 
the biological functions of c-FLIPL is still limited. To further study mech-anisms underlying nuclear c-FLIPL to modulate cell 
proliferation, we performed a yeast two-hybrid screen and identified TIP49 as a novel c-FLIP-interacting protein. Mammalian TIP49 
possess intrinsic ATPase activity and DNA helicase activity in chromatin metabolism and transcriptional regulation [5]. It also takes 
as an important cofactor in β-catenin/TCF gene regulation [6]. Here we reported on the identification and characterization of a novel 
interaction between TIP49 and c-FLIPL. We demonstrated that c-FLIPL interacted with TIP49 via DED domains. By reporter gene 
assays, c-FLIPL can increase the β-catenin/TCF gene activation dependent on TIP49 association. TIP49 siRNAs directed against 
endogen-ous TIP49 obviously decreased TOPFLASH luciferase activity induced by c-FLIPL. To ad-dress the means by which 
c-FLIPL exerts its effects on TIP49 and β-catenin/TCF target gene transcription, we performed ChIP assays and found that both 
c-FLIPL and TIP49 were present in the nucleus with β-catenin transcriptional complexes. Expression of c-FLIPL seemed to promote 
TIP49 recruited by β-catenin to promoters of TCF-target genes. Our results provide evidence for a new regulatory role of c-FLIPL by 
association with TIP49 in the nuclear. 

P-3-061 Analysis of ginseng expressed sequence tags (ESTs) encoding pleiotropic drug resistance (PDR) 
proteins from Panax ginseng root

Ru Zhang, Xiao-Lei Xie, Jing-Jia Huang, Jie Zhu, Fang Jin, Zhi-Yong Luo ( Molecular Biology Research Center, School of Biological 
Science and Technology, Central South University, Changsha 410078, China ) 

luo_zhiyong@hotmail.com 

Pleiotropic drug resistance (PDR) proteins, a subfamily of the ATP-binding cassette (ABC) transporters, have been recently shown to 
play a role in plant defense against biotic and abiotic stresses. The membrane transport of plant secondary metabolites is also a newly 
developing research area. However, nothing is known about their expression in Panax gin-seng. To investigate the occurrence of 
PDR homologues in P. ginseng, we have surveyed EST sequences from different of the Ginseng Expressed Sequence Tags database, 
through sequence similarity search analyses and inspections for characteristic PDR domains. Except for the same transcript, a total of 
13 PDR ESTs were obtained. This study allowed the iden-tification of ten putative proteins showing characteristic PDR features in P. 
ginseng under various conditions, and four of them are upregulated by methyl jasmonate, which may in-dicate a potential correlation 
between PDRs and stress and ginsenoside biosynthetic meta-bolism of ginseng. To our knowledge, this is the first report regarding 
the identification of ginseng ESTs encoding PDR proteins as well as the first to identify a putative PDR trans-porter with specific 
expression in P. ginseng. which provides significant resources for gene discovery in P. ginseng. The data presented here also provide 
evidence that PDR transport-ers may be used to stimulate the transportation of secondary metabolites and might even-tually be useful 
to enhance secondary metabolite production in plant. 

P-3-062 电离辐射对人外周血线粒体编码基因mRNA的影响

段志凯 , 刘建功 , 张淑贤 , 张忠新  ( 中国辐射防护研究院 )

duanzhikai@cirp.org.cn 

电离辐射后的基因表达变化（Gene expression change，GEC）则是正在研究的新一代辐射生物剂量计。线粒体自身具有独

立的基因组，可以编码13种蛋白质，参与线粒体氧化磷酸化的酶的组成。而线粒体基因组相对于核基因组，因为缺乏组蛋

白的保护更加易受损害。目的：本项目前期研究工作定量PCR分析表明不同剂量γ射线对人外周血线粒体DNA4977bp缺失
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有一定的影响，从而证实了线粒体对电离辐射较为敏感。在此基础上，我们选取健康人外周血实验对象，给予不同剂量γ

射线照射后检测线粒体编码基因表达的相对值，以寻找照射剂量与编码基因表达变化之间的关系，观察γ射线对人外周血

线粒体编码基因表达mRNA水平的影响，判断其用于辐射生物剂量估算的可行性。方法：不同剂量水平(0~5Gy)的60Co γ

射线照射（照射剂量率1.013Gy/min）正常人离体外周血，照射后6h后，提取RNA，应用RT-PCR检测ND1，ND6，COXI，

COXII，COXIII，ATPase6，ATPase8 mRNA水平的变化，采用origin7.5拟合照射剂量与基因表达水平的剂量效应关系曲线。

结果：γ射线照射人外周血后，线粒体编码基因COXI及 AT-Pase6的相对表达水平与照射剂量关系曲线具有统计学意义

(p<0.05)，其他基因的相对表达水平与照射剂量关系曲线不具有统计学意义(p>0.05)。结论：电离辐射对γ射线对人外周血

线粒体编码基因COXI及 AT-Pase6的mRNA表达水平具有明显的影响。

P-3-063 The ComP-ComA system is essential for “Trojan horse” like pathogenesis in Bacillus nematocida

Xiaowei Huang, Xidan Deng, Yunxia Tian, Xiao'e Xu, Pengfei Wang, Lianming Liang ( Yunnan University ) 

Bacillus nematocida B16 has been shown to use “Trojan horse” mechanism in its patho-genesis that has characteristics of “social” 
behavior. The ComP-ComA system, a con-served quorum sensing system in the genus Bacillus, functions in many physiological pro-
cesses including competence development, lipopeptide antibiotic surfactin production, de-gradative enzyme production and even 
some unknown functions. Here we investigated the requirement of ComP-ComA system in B. nematocida B16 for its pathogenicity 
against nematodes. The comP mutant displayed deficiencies in attracting and killing nematodes, due to the absence of attractive 
signal molecues and the decreased expressions of vir-ulence factors, respectively. Our experimental data from transcriptional analysis 
further confirmed that this signaling system directly or indirectly regulated the expressions of two major virulence proteases in the 
infection of B. nematocida B16. Bioinformatics analyses from genomics and comparative genomics both suggested the potential 
target genes of transcription factor ComA involved in the processes such as the synthesis of attractants, production of extracellular 
degradative enzymes and sortase, secondary metabolites bio-synthesis, regulation of transcription factors, as well as mobility, 
transporters and so on, which are different from a saprophytic relative B. subtilus 168. Our investigation firstly re-vealed that the 
participation and necessity of this signalling system in baterial pathogenes-is. 

P-3-064 DAF-16-dependent regulation of innate immune responses to fungal infection and wounding in the C. 
elegans epidermis

Cheng-Gang Zou, Qiu Tu, Xing-Lai Ji, Ke-Qin Zhang ( Yunnan University ) 

kqzhang1@yahoo.com.cn 

He Caenorhabditis elegans DAF-16 transcription factor is critical for diverse biological pro-cesses, particularly longevity and stress 
resistance. Disruption of the DAF-2 signaling cas-cade by mutations in daf-2 promotes DAF-16 activation, and confers resistance 
to killing by pathogenic bacteria. However, daf-16 mutants exhibit similar sensitivity to pathogenic bacteria as wild-type animals, 
suggesting that DAF-16 is not normally activated during bacterial infection in wild-type animals. In this report, we demonstrate that 
DAF-16 in the epidermis can be directly activated by fungal infection and physical injury in wild-type an-imals, which is independent 
of the DAF-2 insulin-like signaling pathway. Fungal infection and physical injury initiate the Gq/EGL-30 signaling cascade, which 
in turn induces the re-lease of Ca2+. Ca2+ mediates the activation of BLI-3, a C. elegans dual-oxidase orthologue to vertebrates 
DUOX1 and DUOX2, resulting in an increase in the production of reactive oxygen species (ROS). DAF-16 is activated by Ste20-like 
kinase-1/CST-1 through ROS in wild-type animals. Our results also indicate that DAF-16 in the epidermis is required for survival 
after fungal infection and physical injury in wild-type animals. Thus, the EGL-30-Ca2+-BLI-3-ROS-CST-1-DAF-16 signaling 
represents a previously unknown pathway to regulate epidermal damage response. 

P-3-065 HPV-16 oncoproteins enhance HIF-1α, VEGF, and IL-8 expression via activating PI3K/Akt/mTOR and 
ERK1/2 signaling pathways in lung cancer cells

张二盈 , 何丽 , 唐旭东  ( 广东医学院生物化学与分子生物学研究所 )

txd2599@yahoo.com.cn 

High-risk human papillomavirus (HPV) infection may be associated with lung cancer. Our previous studies have demonstrated that 
overexpression of HPV-16 E6 and E7 oncopro-teins enhanced the expression of hypoxia-inducible factor (HIF)-1α and HIF-1α-
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dependent vascular endothelial growth factor (VEGF) and interleukin-8 (IL-8) in lung cancer cells (A549). This study was to further 
investigate their underlying mechanisms. After A549 cells were stably transfected with pEGFP-HPV-E6 or pEGFP-HPV-E7 plasmid, 
the expression of p-Akt, p-mTOR, p-P70, and ERK1/2 was analyzed by Western blotting. After transfected cells were pretreated 
with PI3K inhibitor (LY294002) or ERK1/2 inhibitor (PD98059), HIF-1α expression was analyzed by Western blotting, vascular 
endothelial growth factor (VEGF) and interleukin-8 (IL-8) concentrations in the conditioned media were determined by ELISA, and 
VEGF and IL-8 mRNA levels were detected by Real-time PCR. Our results showed that HPV-16 E6 and E7 oncoproteins remarkably 
increased the expression of p-Akt, p-mTOR, p-P70, and p-ERK. Moreover, LY294002 and PD98059 significantly inhibited HPV-16 
E6 and E7 oncoproteins-induced HIF-1α expression. Additionally, HPV-16 E6 and E7 oncoproteins increased VEGF and IL-8 protein 
secretion and mRNA expression. Further-more, LY294002 dramatically suppressed HPV-16 E6 and E7 oncoproteins-stimulated 
VEGF and IL-8 protein secretion and mRNA expression, and PD98059 inhibited HPV-16 E6 but not E7 oncoprotein-stimulated 
VEGF and IL-8 protein secretion and mRNA expression. Our results indicated that HPV-16 E6 and E7 oncoproteins promoted HIF-
1α protein expression via activating PI3K/Akt/mTOR and ERK1/2 signaling pathways; HPV-16 E6 oncoproteins en-hanced VEGF 
and IL-8 expression via activating PI3K/Akt/mTOR and ERK1/2 signaling pathways, but HPV-16 E7 oncoproteins enhanced VEGF 
and IL-8 expression only via activ-ating PI3K/Akt/mTOR signaling pathway. These findings suggest that PI3K/Akt/mTOR and 
ERK1/2 signaling pathways, especially PI3K/Akt/mTOR, may play pivotal roles in the devel-opment of HPV-related lung cancer. 
[This work was supported by the grants from Nation-al Natural Science Foundation of China (30872944 and 81073103), Science and 
Technology of Guangdong Province (2009B030801330), and Specialized Foundation for Introduced Talents of Guangdong Province 
Higher Education (2050205)] 

P-3-066 Wnt promoted Isl1 expression through a novel TCF/LEF1 binding site and H3K9 acetylation in the early 
stage of cardiac differentiation of P19CL6 cells

Huafei Lu , Yanming Li , Yinan Liu, Zhuqing Jia , Weiping Wang, Chunyan Zhou ( Department of Biochemistry and Molecular 
Biology, Peking University School of Basic Medical Sciences, Beijing 100191, China ) 

chunyanzhou@bjmu.edu.cn 

Islet 1 (ISL1), a marker of second heart field (SHF) progenitors, plays a crucial role in cardi-omyocyte differentiation. Although ISL1-
dependent transcriptional network for SHF devel-opment has been delineated and multiple signaling pathways have been identified 
to elicit the effects of ISL1, the upstream regulation mechanisms on Isl1 gene expression remained virtually unknown. Recent studies 
have demonstrated that Wnt/-catenin signaling pathway regulated Isl1 expression during cardiac differentiation. However, the results 
are controver-sial. In our study, we found that the expression of Wnt/-catenin signaling molecules and intrinsic activity of Wnt/-
catenin signaling exhibited a dynamic pattern, similar to the Isl1 expression with a peak at the day 4 after differentiation induction. In 
the early stage of car-diomocyte differentiation (days 1-4), Wnt/-catenin signaling upregulated Isl1 expression but it lost the ability 
to promote Isl1 expression later (day 5 and thereafter). Wnt/-catenin signaling promoted cardiomyocyte differentiation partly through 
Isl1. Furthermore, we ex-plored mechanisms underlying how Wnt/-catenin signaling regulated Isl1 expression. We found that a novel 
TCF/LEF1 binding site was located 2300bp upstream of Isl1 ATG. Addi-tionally, Wnt/-catenin signaling upregulated histone H3K9 
acetylation at Isl1 promoter, resulting in Isl1 expression upregulation. This Wnt-mediated H3K9 acetylation at Isl1 pro-moter was 
modulated by transacetylases p300 and CBP, which were also regulated by Wnt/-catenin signaling. Thus, in this report, we document 
that Wnt/-catenin signaling promotes Isl1 expression in the early stage of cardiomyocyte differentiation. Isl1 is involved in Wnt-
mediated cardiac differentiation. Furthermore, Wnt/-catenin signaling regulates Isl1 expression through a novel TCF/LEF1 binding 
site and H3K9 acetylation at Isl1 promoter by two transacetylases p300 and CBP. This work was supported by Natural Sciences 
Foundation of China (90919022, 30871253) and Leading Academic Discipline Project of Beijing Education Bureau. 

P-3-067 肝X受体对内皮素-1表达的调节作用及分子机制研究

高敏 , 曾益军 ,钟 丹 , 申晓东 , 何凤田  ( 第三军医大学 )

hefengtian06@yahoo.com.cn 

血管内皮细胞表达生成的内皮素-1（endothelin-1, ET-1）具有强烈的缩血管作用，广泛参与各类炎症反应过程，并且与肺

部炎性损伤的关系十分密切。肝X受体（liver X receptor，LXR）是一个具有抗炎活性的核受体，但是具体抗炎机制尚不明
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确。本研究探讨LXR对血管内皮细胞ET-1表达的影响及分子机制，进而分析LXR能否减轻内毒素LPS诱导的小鼠肺部炎性

损伤。该研究为深入揭示LXR的抗炎机制提供了一条新的机制。方法：采用血管内皮细胞珠EA.hy926和原代培养的人胎儿

脐静脉血管内皮细胞 (HUVEC)为材料，以LXR的特异性配体GW3965活化LXR，经RT-PCR和real-time PCR检测ET-1 mRNA

的变化，同时以放射免疫法检测分泌到培养细胞上清中的ET-1水平；克隆人ET-1基因启动子，经荧光素酶报告基因检测

LXR对ET-1基因启动子活性的影响；经EMSA和ChIP实验分析LXR对调节ET-1表达的两个关键转录因子AP-1和NF-κB的转

录活性的影响。最后利用LPS诱导小鼠形成肺部炎症模型，观察GW3965灌胃处理小鼠5天后对ET-1表达水平及病理结构的

影响。结果： GW3965活化LXR后能够显著抑制血管内皮细胞中ET-1的mRNA 和蛋白表达, 并且该抑制作用始于ET-1的转录

水平；活化LXR可显著下调血管内皮细胞中AP-1和NF-κB的转录活性，进而抑制了ET-1的转录。在LPS诱导形成小鼠肺部

炎症模型中，GW3965能显著抑抑制肺组织中ET-1的表达，降低血清中ET-1的含量，对肺部的炎性损伤具有保护作用。结

论：活化LXR可显著下调血管内皮细胞中ET-1的表达，进而减轻小鼠肺部的炎性损伤。LXR下调ET-1表达可能是LXR的一

个抗炎新机制。（本研究受NSFC81102232资助）

P-3-068 Sugar-induced anthocyanin synthesis depended on light in Arabidopsis thaliana

贾晓琳 , 王丽 , Keke Wang , Xiaowen Zhang , 王林嵩  ( 河南师范大学 )

wangls2003@sina.com 

The anthocyanin is a broad class water-soluble pigments that are widely distributed in higher plant. The biosynthetic pathway of 
anthocyanin has been described in different plants, such as Arabidopsis thaliana. Light is one of the most important environmental 
factors that affect the synthesis of anthocyanin. Sugar-induced anthocyanin accumulation has been observed in many plant species. It 
is reported that POD is one of the enzymes that degrade the anthocyanin. In this work we investigated the responses of radish peroxi-
dase（rsprx1）to white light and a set of metabolic sugars(sucrose, glucose, and fructose) on anthocyanin synthesis in Arabidopsis 
thaliana seedlings. Our experiment showed over-expressing radish peroxidase (rsprx1) increased the content of anthocyanin and 
reducing sugar, and the activities of POD in Arabidopsis thaliana seedlings. When treated with strong light and sugar, anthocyanin 
contents are higher at treatment 20mM sucrose +20mM glucose +20mM fructose than the 20mM sucrose or 20mM glucose +20mM 
fructose. Weak light decreased the effect of sugar on increasing the content of anthocyan-in. Experiments with transgenic lines over-
expressing the radish peroxidase show that rsprx1 strongly stimulates expression of the anthocyanin regulatory gene of the MYB 
(MYB75) and bHLH (TT8), and the anthocyanin structural gene encoding Chalcone syn-thase, but neither factor affected expression 
of gene encoding sucrose transporter-1. The POD activity was 10-fold high in transgenic Arabidopsis thaliana than the wild 
Arabidopsis. The strong or the weak light could affect the POD activity. The strong light could increase the POD activity, and the 
weak light reduced the POD activity. The peroxidase activity was closely relevant to the light intensity and had no great relation with 
the time of illumina-tion. There was one more isoenzyme band in the transgenic Arabidopsis thaliana than the wild type. There were 
stronger small molecular and anionic peroxidase bands in transgenic plant and larger molecular and cationic peroxidase bands in wild 
plant. Both the reduction and increase of the light intensity reduced the catalase activity. The sugar treatment had slightly affected on 
catalase activity. In normal light, the catalase activity was higher in transgenic Arabidopsis thaliana than the wild type with different 
treatments of sugar. We concluded that specific member of the peroxidase play a role in regulating anthocyanin biosynthesis in 
response to sugar and light. Light is necessary factor for sugar induced an-thocyanin accumulation in Arabidopsis seedlings. 

P-3-069 Glioma derived IDH2 mutations induced up-regulation of HIF-1α and β-catenin signaling: a novel 
mechanism impacting on glioma metastasis

付月君 , 郑淑华 , 郑亚丽 , 黄瑞 , 安娜 , 梁爱华  ( 山西大学生物技术研究所 )

yjfu@sxu.edu.cn

In spite of decades of efforts, therapies for HGGs that have a strong tendency of infiltra-tion and resistance to chemotherapies remain 
unavailable. A number of recent seminal studies revealed that the somatic mutations in the NADP+-dependent metabolic enzymes, 
isocitrate dehydrogenase-1 and -2 (IDH1 and IDH2) occurred frequently in diffuse gliomas of World Health Organization (WHO) 
Grades II and III of astrocytic and oligodendroglial lineages but rare in primary glioblastoma. Recently characterized IDH1 and 
IDH2 muta-tions may pave a new avenue for clinical management of the disease. However, the under-lying tumorigenic mechanism 
of the mutation of the two metabolic enzymes remains elu-sive or even disputed. The acquisition of the invasive phenotype of 
gliomas mainly involves alterations in cell-cell adhesion, increases in cell motility, and increases in secretion of pro-teolytic enzymes. 
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β-catenin signaling plays a critical role in the adaptation of cancer cells to the hypoxia micro-environment and nuclear accumulation 
of β-catenin is partly re-sponsible for hypoxia induced invasion and metastasis, although its underlying mechan-isms remain poorly 
understood. Although controversies remain about how HIF-1α up-regulation promotes β-catenin signaling, recent studies showed 
that HIF-1α could poten-tially induce β-catenin nuclear retention by inducing T-cell factor (TCF)/ lymphoid enhan-cer factor (LEF) 
expression. Given that both HIF-1α and β-catenin are pivotal for glioma in-vasion and angiogenesis, IDH mutations may render some 
unfavorable impacts on glioma treatment from this perspective.

Bcl-2 protein plays a vital role in inhibiting apoptosis and protecting neoplastic cells from toxicity. Previous study showed that in 
anaplastic astrocytoma, patients with positive Bcl-2 expression were associated with a significantly shorter survival time. Given 
the fact that there is no report concerning the relationship between IDH mutations, Bcl-2 expression and clinical outcome, we 
proposed that this result may shed some light on how IDH1and IDH2 mutation may could also sensitize gliomas to irradiation and 
chemotherapy.

In this report, both immunofluorescence and western blot analysis indicated that transi-ent over-expression of IDH2R172G in C6 
glioma cells induced up-regulation of HIF-1α. Gelatin zymography showed that when C6 cells were co-cultured with normal rat 
astro-cytes, IDH2R172G over-expression in C6 glioma promoted the activation of pro-MMP-2. We also showed that IDH2R172G 
induced depletion of GSH, accompanied with Bcl-2 down-regulation. NADPH is required for regeneration of GSH and low levels 
of cytoplas-mic NADPH dampen GSH reduction, leading to oxidative stress that can ultimately cause DNA damage and induce 
apoptosis. Moreover, after 24 hours of culture, the conditioned medium generated by C6 cells over-expressing IDH2R172G 
significantly up-regulated the cellular level of COX-2. This result was further confirmed by MTT assay, showing that C6 glioma cells 
cultured in the conditioned medium derived from IDH2R172G over-expressing cells were more resistant to chemotherapeutic drugs. 
In this aspect, we speculated that HIF-1α over-expression induced secretion of bio-factors like vascular endothelial growth factor 
(VEGF) may be responsible for the conditioned medium induced up-regulation of COX-2. Immunofluorescence staining for the 
endogenous β-catenin, further confirmed by western blot, showed that IDH2R172G over-expression induced nuclear accumulation 
of β-catenin. Also, IDH2R172G over-expression induced β-catenin signaling target gene expres-sion. Given that addition of CoCl2, 
at a final concentration of 200 μM, to C6 glioma cells over-expressing wild-type IDH2 also elevated the β-catenin signaling, we 
postulated that up-regulation of β-catenin signaling may dependent on the elevation of HIF-1α. Wnt/β-catenin mediated expression of 
MMP-2, -9 and c-Myc are vital for the malignant proper-ties of gliomas. According to our knowledge, it is the first report correlates 
IDH2R172G mutation with the oncogenic β-catenin signaling.

 To sum up, our study showed that IDH2R172G mutation could induce the HIF-1α and β-catenin signaling activation, N-cadherin up-
regulation, pro-MMP-2 activation and Bcl-2 depression. These results correlate IDH2 R172G mutation with the glioma invasiveness, 
chemo-resistant characteristics as we proposed. 

P-3-070 当归精油的提取及其生物活性的鉴定

李充璧 , 黄丽华 , 李赛男 , 李芸瑛  ( 肇庆学院生物医药工程中心 )

lcb@zqu.edu.cn 

目的探讨从中药当归中提取有生物活性的油脂成分。材料和方法 采用石油醚提取、氯仿—正已烷混合溶剂的索氏提取法进

行精油提取，并通过抑菌试验进行生物活性鉴定。结果 表明氯仿-正已烷是最好提取溶剂，并通过均匀设计对氯仿-正已烷

提取法进行参数优化，得到最高提取率为3.258%，比文献所报道的3.2％高。通过薄板层析法鉴定所提取精油的成分，证明

当归精油含有丁烯苯酞和藁本内酯；通过抑菌实验证明当归精油对大肠杆菌、金黄色葡萄球菌、绿脓杆菌和枯草芽孢杆菌

都有一定的抑制作用;药理实验表明，当归精油对由四氯化碳引起的小鼠肝脏受损治疗实验表明，当归精油不是保肝作用的

主要成分；镇痛实验则表明，当归精油对冰醋酸引起的小鼠疼痛有治疗作用，同时也说明，当归精油对实验小鼠有镇痛效

果。结论 采用氯仿－正己烷索氏提取法进行均匀设计，可得到最佳提取工艺参数组合，证明有很好的提取效果；当归精油

进行体外与体内的抑菌作用作用实验表明，当归精油对金黄色葡萄球菌、绿脓杆菌、大肠杆菌都有抑制作用。此外，当归

精油对枯草芽孢杆菌在体外也有一定的抑制作用，但对黄曲霉、黑曲霉没有抑制作用；当归精油对肝脏糖原量的维持和增

加有较小的作用，但当归精油对维持肝脏重量与体重的平衡有一定的作用；当归精油的镇痛实验表明，当归精油对冰醋酸

引起的小鼠疼痛有治疗作用，可望作为临床镇痛用药。国海 张 ( 广西师范大学 )
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P-3-071 Strategy of reducing rAAV gene medicine immune response based on decrease the vector usage

张国海  ( 广西师范大学 )

zhangguohaiwansui@126.com 

How to reduce immune response represents unprecedented challenges from the rAAV gene medicine point of view. Recent studies 
suggest that strategy based on lower the vec-tor usage can reduce rAAV gene medicine immune response, however, such will also de-
crease the transgene expression with a result of be unable to achieve treatment. It is there-fore important to take other measures to get 
increased therapeutic effect. Here, the ap-plications of optimization of the administration, reconstruction of the viral vector, selection 
of the promoter and functional gene combinations are discussed in enhancing gene ther-apy. 

P-3-072 Effect of milk fat precursors on subcellular proteomics in dairy cow mammary epithelial cells

Xin Jin, li zhang, Ye Lin , Qingzhang Li , Xuejun Gao ( Key laboratory of Dairy Science, Ministry of Education, Northeast 
Agricultural University, Harbin 150030 ) 

gaoxj5390@sina.com 

In this study, compaired with effects of milk fat precursors on abilities of dairy cow mam-mary gland epithelial cells (DCMECs) and 
the key enzyme gene expression of milk fat syn-thesis. Filter out the optimum concentration of milk fat precursors, which not only 
efficient to improve milk fat secretion abilities but also play an important role of regulatory key en-zyme genes of milk fat synthesis. 
On this basis, through subcellular proteomics strategies and techniques research the effects of milk fat precursors on expression of 
DCMECs sub-cellular protein. Hope to be able to filter out the functional proteins which play a role of regulation in the process of 
milk fat synthesis and metabolism. Reference milk fat synthesis signaling pathway which have been known, analyze the link between 
the differentially ex-pressed proteins and signaling pathways for the interpretation of the lactation mechanism to provide information 
on the subcellular level. Filter out the important function of the gene of bovine mammary development and lactation to improve milk 
quality, and pro-mote dairy development has a great significance. Experimental results show that: 

1. The milk fat synthesis precursors have different effectss on milk fat, lactose and β-caseinprotein which secretion from DCMECs; 
Through RT-PCR we detect differential expressionof four key enzyme of milk fat synthesis in level of gene transcription; eventually 
filter outthe best concentration of sodium acetate and β-hydroxybutyrate sodium on the role ofDCMECs were 4mM and 0.75mM, 
respectively.

2. Establishing and optimizing the experimental methods to the two-dimensional gel elec-trophoresis of DCMECs subcellular protein, 
get the protein spots and the good reprodu-cibility of two-dimensional gel electrophoresis, that can provide an effective means for 
fol-low-up of DCMECs subcellular protein group.

3. Through adding β-hydroxybutyrate sodium to DCMECs, analysis by two-dimensional gelelectrophoresis combined with mass 
spectrometry, we get the successful of filtering andidentifing four kinds of differences protein with great significance: Alpha-
enolase(ENO1),Glucosidase (GANAB), Plastin3(PLS3) and Actin-related protein 2/3 complex sub-unit2(ARPC2), we identitied 
differential expression of four kinds of protein in level of genetranscription by RT-PCR; but after adding sodium acetate, we did not 
find significant dif-ferences in protein expression of DCMECs subcellular protein group, and its mechanismneeds further study.

4. We identitied differential expression of this four kinds of gene by RT-PCR, confirmedthat these proteins were closely linked with 
the process of lactation in dairy cow mammarygland tissue.It is the first time to establish the method of study to subcellular protein 
group in DCMECs.Help explain milk fat synthesis and further to reveal the lactation mechanism of DCMECs.

P-3-073 Further evidence for association of ZNF804A with schizophrenia and a meta-analysis
1张蕊 , 1杜小云 , 1闫继东 , 2Robert Valenzuela, 3张欢 , 1马捷  ( 1西安交通大学医学院, 2Center for Human Genetics, 
Marshfield Clinic, Marshfield, Wisconsin, USA, 3西安交通大学医学院第二附属医院 )

majie@mail.xjtu.edu.cn 
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Recently, the accumulating evidence indicates that the zinc finger protein 804A (ZNF804A) gene is one of the most robustly 
implicated genes in schizophrenia. In current work, we perform an association study to identify whether the non-synonymous 
variants within ZNF804A coding sequences are involved in this disorder in a Han Chinese sample includ-ing 492 schizophrenia 
patients and 516 healthy control subjects. For markers rs4667000 and rs1366842, significant differences were found (corrected 
P<0.05 and P<0.05, respect-ively). Analysis of haplotype rs61739290-rs1366842 showed significant association with schizophrenia 
(global P<0.01). Moreover, several other two-, three-, and four-SNP tests of haplotype association were also significantly positive. 
The meta-analysis revealed statistic-ally significant association between two SNPs and schizophrenia (P<0.01 for rs1366842, and 
P<0.05 for rs3731834). In addition, we observed a significant association between marker rsl344706 and schizophrenia (P<1.0×
10-5) in combined populations. When we separately analyzed the studies in European Ancestry and Chinese populations, significant 
differences were found between cases and controls both in the European populations (P<1.0×10-4) and Chinese populations (P<0.05). 
In summary, we have added new evidence for association between ZNF804A and schizophrenia in Han Chinese population, and fur-
ther functional exploration of ZNF804A will greatly promoted us to elucidate the patho-genesis of schizophrenia and find promising 
new approaches for the treatment of this dis-order. 

P-3-074  Water transport function of JcPIP1 and JcPIP2 in jatropha curcas are regulated by gene expression and 
saline stress

刘国金  ( 四川烹饪学校 )

From plasma membrane proteins of Jatropha curcas, a 29kD band was isolated belonging to plant plasma membrane intrinsic proteins 
(PIPs) by LC-MS/MS analysi       s. Two cDNAs, named JcPIP1and JcPIP2, were obtained by RT-PCR and RACE. Water transport 
activity of two PIPs was analyzed by heterologous expression in Xenopus oocytes separately. North-ern blot analysis revealed that 
the transcripts of JcPIP2 expressed in all tested tissues, but JcPIP1 only expressed in roots of the seedlings. Measurements of the 
root hydraulic con-ductance (L0) of roots of Jatropha curcas were carried out and the results were compared to the transcripts of 
aquaporins presented in seedling roots. L0 of plants under saline stress was progressively reduced when NaCl concentration was 
increased. Also, a good correlation between mRNA expression and L0 was observed in both experiments. Further-more the transcripts 
of JcPIP1 showed higher expression than JcPIP2 under same saline stress. 
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P-4-001 盐酸青藤碱促进EA.hy926细胞自噬机制的研究

杨亭 , 龚薇 , 黄刚 , 何凤田  ( 第三军医大学生物化学与分子生物学教研室 )

hefengtian06@yahoo.com.cn 

目的：探讨中药单体提取物盐酸青藤碱促进EA.hy926细胞自噬的现象和机制。方法：盐酸青藤碱(终浓度分别为50、100μg/

mL) 处理EA.hy926细胞12 h 后，Western blot 检测LPS诱导下自噬标志蛋白LC3II的表达情况和ERK2的磷酸化水平; real time 

PCR检测炎症因子HMGB1 mRNA的表达情况; 荧光显微镜检测丫啶橙染色的自噬小泡。结果：经不同浓度的盐酸青藤碱(终

浓度50、100μg/mL) 处理EA.hy926细胞12 h 后，在LPS诱导下LC3II的蛋白表达呈剂量依赖性上调，ERK2的磷酸化水平呈剂

量依赖性升高，HMGB1 mRNA的表达呈剂量依赖性下调，并可被自噬抑制剂CQ氯喹部分逆转; 盐酸青藤碱(100μg/mL)可诱

导出自噬小泡，而ERK通路特异性抑制剂U0126(5 μmol /L)可部分抑制盐酸青藤碱诱导的LC3II上调并减少自噬小泡数量。

结论：在LPS诱导下，盐酸青藤碱通过促进EA.hy926细胞的自噬下调炎症因子HMGB1 mRNA，其机制之一可能是激活ERK

通路。

P-4-002 The effects of 50 Hz extremely low frequency electromagnetic fields on DNA damage and cell cycle 
progression in ATM+/+ and ATM-/- mouse embryonic fibroblasts

孙川 , 赵新元 , 苏丽玲 , 陈光第 , 许正平   ( Bioelectromagnetics Laboratory, Zhejiang University School of Medicine ) 

zpxu@zju.edu.cn 

Objective: To investigate the effects of 50 Hz extremely low frequency electromagnetic fields (ELF-EMF) on on DNA damage and 
cell cycle progression in ataxia telangiectasia mutated gene wide type (ATM+/+) and ATM deficient (ATM-/-) mouse embryonic 
fibro-blasts(MEF). Methods: The ATM+/+ and ATM-/- MEF were consecutively sham-exposed or exposed to 50 Hz ELF-EMF at 
0.4 mT, 1.0 mT, or 2.0 mT for 15 minutes or 1 hour. DNA damage was ex-amined by γ-H2AX foci formation, a marker of early 
DNA double-strand breaks (DSB), us-ing indirect immunofluorescence assay. The number of γ-H2AX foci per cell and percent-age 
of γ-H2AX positive cells were quantified and used as the indexes of DSB. Cell cycle progression was determined by flow cytometry 
with propidium iodide (PI) staining in the ATM+/+ and ATM-/- MEF after consecutive exposure to ELF-EMF for 24 hours. Results: 
Comparing to sham exposure group, there was no changes in either the number of γ-H2AX foci per cell or the percentage of γ-H2AX 
positive cells under different ELF-EMF exposure conditions. No significant differences in cell cycle progression were detected 
between the sham exposure and ELF-EMF exposure. Conclusion: Under current experimental conditions, the 50 Hz ELF-EMF 
exposure does not induce DNA damage and change cell cycle progression in ATM+/+ and ATM-/- MEF. 

P-4-003 CDK-related蛋白激酶对鞭毛解聚的调控

胡长峰  ( 清华大学 )

细胞分裂前纤毛需要发生解聚，并影响细胞周期的进程。我们利用衣藻作为模式生物研究纤毛的解聚机理。我们采用导入

外源基因，诱导筛选到了一株鞭毛解聚异常突变体，用NaPPi以及IBMX等药物处理诱导鞭毛解聚，突变体鞭毛解聚缓慢，

并且CALK蛋白激酶的磷酸化也会延迟，但该突变体鞭毛再生过程正常。我们克隆出该突变基因，发现一个CDK-related基

因被外源基因从中间分为两部分，外源表达该蛋白能使该突变体性状恢复，因而可以确定是该基因的缺失导致了相应的性

状。由于该蛋白是CDK超家族中的一员，因而我们猜测是否该蛋白也参与了细胞周期调控过程，证实该突变在有丝分裂前

鞭毛解聚过程也确实比野生型要缓慢。生化分析发现在鞭毛解聚过程，该蛋白激酶在开始解聚初期就发生了磷酸化，并且

整个解聚过程中都处于持续磷酸化状态，免疫荧光和生化检测发现鞭毛和细胞体中都存在该蛋白激酶，并且在鞭毛中该激

酶是处于磷酸化状态的。以上结果表明CDK-related蛋白激酶确实参与了衣藻鞭毛解聚过程。

P-4-004 衣藻Aurora-like激酶活化环磷酸化和其纤毛状态紧密相关

曹木青, 潘俊敏  ( 清华大学生命科学学院 )

panjunmin@mail.tsinghua.edu.cn 
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在细胞分裂的进程中，纤毛会周期性的生长和去除，但是这一周期性的组装、维持和解聚纤毛的分子机制还知之甚少。以

前的研究结果显示，衣藻Aurora-like蛋白激酶CALK的磷酸化修饰在SDS-PAGE中表现为分子量上升，而此修饰可以调控纤

毛的生长和去除，并且可以标记纤毛的长度。经过研究证实，造成分子量变化的的磷酸化发生在C端的非激酶区，而且在

纤毛生长和去除过程中的磷酸化位点并不相同。进一步的实验发现，N端的激酶区具有激酶活性，位于激酶活化环的第193

位苏氨酸（T193）的磷酸化是激酶活性所必需的，且其磷酸化程度可以反映激酶活性，而C端的存在对于T193的磷酸化至

关重要。开启纤毛解聚或者去除的细胞信号通路，会造成C端磷酸化，并导致T193的高度磷酸化；而在突变体或者生长环

境造成的无鞭毛状态，会导致C端发生不同位点的磷酸化，而使T193位去磷酸化；随着纤毛再生长长，T193位的磷酸化水

平又会从去磷酸化状态恢复到基础磷酸化状态。这些结果暗示，CALK C端不同位点的磷酸化修饰可能通过调控T193位的磷

酸化状态影响CALK的激酶活性，而CALK活化环区域T193位的磷酸化状态和细胞纤毛的状态精确的对应，并且在细胞纤毛

组装、解聚和维持的调控机制中，起到关键作用。

P-4-005 凝溶胶蛋白影响MCF7/Her2增殖及迁移能力的研究

赵元茵 , 张艳 , 陈彬 , 周度金 , 李渝萍  ( 第三军医大学生物化学与分子生物学教研室 )

yupingli1999@yahoo.com 

凝溶胶蛋白（gelsolin，GSN）存在于在多种类型的细胞和脊椎动物中，是一种重要的肌动蛋白结合蛋白。多项研究已证实

凝溶胶蛋白与炎症、肿瘤、淀粉样变性病等的病理过程有着密切的关系。许多研究表明，在乳腺癌、结肠癌、膀胱癌、前

列腺癌和肺癌中，凝溶胶蛋白表达下调。然而，在erbB-2（Her2/neu）和EGFR过表达的乳腺癌亚型中，凝溶胶蛋白过表达

与患者预后成负相关。为进一步明确GSN在erbB-2（Her2/neu）过表达乳腺癌中的作用机制，我们构建了稳定过表达GSN及

Her2/neu的ERα阳性乳腺癌细胞系MCF7/Her2/GSN，并从细胞水平对GSN在ERα阳性、Her2/neu过表达乳腺癌细胞中的作

用进行了探索。MCF7/Her2（由Dr. Shiuan Chen & Dr. Dujin Zhou, Beckman Cancer Institute, City of Hope,USA提供）是以雌激素

受体ERα高表达乳腺上皮癌细胞MCF7为基础构建的稳定过表达Her2/neu（erbB-2）的细胞系。我们利用pMG-H2载体（潮

霉素/hygromycin抗性）构建了凝溶胶蛋白的真核表达载体pMG-GSN，应用Lipofectamine 2000转染MCF7/Her2细胞（以空载

体pMG-H2转染细胞以作对照），以0.1mg/ml-0.4mg/ml潮霉素对细胞进行筛选，以RT-PCR及Western Blot鉴定GSN表达情

况。结果表明我们成功构建了稳定过表达GSN的MCF7/Her2/GSN及载体对照细胞系MCF7/Her2/HYG。MTT法比较细胞的增殖

能力显示，MCF7/Her2/GSN细胞增殖能力明显低于MCF7/Her2/HYG；用Boyden小室侵袭试验测定细胞的体外侵袭力表明，

MCF7/Her2/GSN细胞迁移及侵袭能力也明显低于MCF7/Her2/HYG。与文献报道的结果相比较，因其未研究标本的ERα表达

情况，提示GSN在乳腺癌发生发展中的作用可能与ERα有密切关系，因此GSN在ERα表达水平不同的乳腺癌亚型中可能表

现的功能，有待于我们进一步的研究。感谢国家自然科学基金No. 81072155对本研究的资助。

P-4-006 微管解聚马达蛋白CrKinesin13在衣藻鞭毛生长中的功能

王亮 , 潘俊敏  ( 清华大学 )

panjunmin@tsinghua.edu.cn

真核生物的鞭毛（或纤毛）是一种由“9+2”微管结构组成的细胞表面突出的细胞器，在动物发育、细胞周期调控和信号

转导等方面起着重要的作用。而鞭毛这种结构是在细胞周期等生命活动中是动态的。我们利用衣藻作为模式生物研究鞭毛

的动态学变化的分子机理。通过之前的研究我们发现了一种在鞭毛再生过程中发生磷酸化的蛋白质，细胞微管解聚马达蛋

白家族中的一员，被命名为CrKinesin13。在体外实验中，我们证明了磷酸化和非磷酸化形式的CrKinesin13蛋白均可以解聚

微管。在体内实验中，分离鞭毛再生时细胞内可溶组分和不可溶组分，我们发现在鞭毛再生起始时游离的微管蛋白含量迅

速升高，免疫荧光观察细胞微管的动态变化发现在鞭毛再生启动时细胞内微管骨架结构变弱，证实了在衣藻鞭毛再生中细

胞质的微管解聚是提供鞭毛再生微管蛋白的一个重要途径。而CrKinesin13基因表达水平降低的RNAi藻株鞭毛再生时细胞则

不表现为上述现象。同时，我们鉴定了CrKinesin13的主要磷酸化位点为S100，在体内验证了该位点对于微管的结合具有重

要作用。而在鞭毛再生过程中，鞭毛中的CrKinesin13是由多变少的一个过程，其可能也参与到鞭毛内微管的动态学变化过

程。因此，微管解聚马达蛋白CrKinesin13可以在衣藻鞭毛再生过程解聚胞内微管，提供再生所用。
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P-4-007 钙离子依赖性蛋白激酶调控纤毛的组装过程

梁银文 , 潘俊敏  ( 清华大学生命科学学院 )

panjunmin@mail.tsinghua.edu.cn 

动物细胞的初级纤毛有感知信号和运动等功能,纤毛结构和功能异常引起很多肾脏病，多指症，呼吸道疾病，肥胖症及生殖

不育症等。模式生物---衣藻，具有和动物纤毛相似的纤毛结构和蛋白组成，因此我们利用衣藻研究纤毛的组装机理。我

们的实验证明启动纤毛的组装需要足够高浓度的钙离子，而且纤毛组装时钙离子依赖性蛋白激酶CDPK水平上调，通过基因

比对和进化分析得知在衣藻基因组中共有14个CDPK，仅3个出现在纤毛蛋白质组中，其中CrCDPK4位于纤毛比较基因组学

中，纤毛组装时mRNA表达上调10%。amiRNAi CrCDPK4的藻株纤毛较野生型无异常，但是需要更高浓度的钙离子启动纤毛

组装，同时在一些组装条件下出现了组装的延迟。而LiCl引起的全长纤毛再延长过程中amiRNAi CrCDPK4 藻株也出现再组

装的异常。这些证据说明CrCDPK4 通过感知钙离子的浓度变化，参与调控了纤毛的组装过程。

P-4-008 Real-Time Label-free Assays for GPCR Function on the xCELLigence System
1朱贞宏 , 2Jeffrey Irelan, 2Xiaobo Wang, 2Xiao Xu, 2Yama Abassi ( 1艾森生物（杭州）有限公司, 2 ACEA Biosciences )

The xCELLigence system allows for the real-timeassessment of GPCR function in disease-relevant cells, under label-free conditions. 
Cellsare seeded onto plates containing microelectrodes, resulting in changes in electricalimpedance, which is expressed as a Cell 
Index value. This allows for precisemeasurement of subtle changes in cellular morphology induced by GPCR activation:Advantages 
of assaying endogenous GPCR function on the xCELLigence systeminclude:1.) Normal expression level of the target receptor.2.) 
Natural interaction of the receptor with possible regulatory partners (including homo-or heterodimers).3.) Native coupling to 
intracellular G proteins. 4.) Detection of the net effects of multiple second messenger pathways.5.) Kinetic readout allows for 
detection of maximal GPCR responses over the course ofthe entire experiment.

P-4-009 MEC-17 deficiency leads to reduced α-tubulin acetylation and impaired migration of cortical neurons

李磊  ( 中科院生化细胞研究所 )

Neuronal migration is a fundamental process during the development of the cerebral cor-tex and is regulated by cytoskeletal 
components. Microtubule dynamics can be modulated by post-translational modifications to tubulin subunits. Acetylation of α-tubulin 
at lysine 40 is important in regulating microtubule properties, and this process is controlled by acetyltransferase and deacetylase. 
MEC-17 is a newly discovered α-tubulin acetyltrans-ferase that has been found to play a major role in the acetylation of α-tubulin in 
different species in vivo. However, the physiological function of MEC-17 during neural development is largely unknown. Here, we 
report that MEC-17 is critical for the migration of cortical neurons in the rat. MEC-17 was strongly expressed in the cerebral cortex 
during develop-ment. MEC-17 deficiency caused migratory defects in the cortical projection neurons and interneurons and perturbed 
the transition of projection neurons from the multipolar stage to the unipolar/bipolar stage in the intermediate zone of the cortex. 
Furthermore, knock-down of α-tubulin deacetylase HDAC6 or overexpression of tubulinK40Q to mimic acet-ylated α-tubulin could 
reduce the migratory and morphological defects caused by MEC-17 deficiency in cortical projection neurons. Thus, MEC-17, which 
regulates the acetylation of α-tubulin, appears to control the migration and morphological transition of cortical neur-ons. This finding 
reveals the importance of MEC-17 and α-tubulin acetylation in cortical development. 

P-4-010  The hypomagnetic field promotes the proliferation of murine neural stem cells

Abstract: It has been reported that deep geomagnetic field (GMF) shielding, i.e. hypomag-netic field (HMF, < 2 μT), can interfere the 
function of central nervous system (CNS), e.g. inducing amnesia in Drosophila and chicks, disrupting circadian rhythm in bird and 
human, and reducing the stress induced analgesia in mice. However, the cellular and molecular mechanisms of the HMF effects on 
CNS remain unclear. Our lab has established a hypo-magnetic cell culture system (< 500 nT) and observed that the proliferation of 
human neuroblastoma cells was accelerated in the HMF.

In this study, we investigated the effect of HMF on neural stem cells, the self-renewing cells in the CNS which play key roles in 
the development and function of CNS. Neural stem cells from whole brain of postnatal day 2 C57 mice were cultured in the HMF 
or GMF. After 7 days incubation, the numbers of neurospheres were the same but the distribution of the size of neurospheres 
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differed significantly between the HMF and GMF groups. More big size neurospheres were found in the HMF. Cell counting assay 
showed that the number of total cells in HMF groups was were about three times of the control. CFSE staining assay indicated 
that neurosphere cells in the HMF underwent more division times. RT-PCR assay displayed that the expression of neural stem cell 
markers, Sox2, Nestin and NeuroD, did not change after the HMF exposure. These results indicate that the HMF exposure stimu-lates 
the proliferation of primary neural stem cells. and this response of neural stem cells might be involved in the effects of the HMF on 
animal behavior and development. 

P-4-011 Ubiquitination changes to actin cytoskeleton by interaction between Asr1p and conserved actin-
associated protein, coronin

Xiaowei Huang, Junmei Ding, Wei Zou, Chunyan Chen, Keqin Zhang ( Yunnan University ) 

Actin cytoskeleton, one of the most important components in cell, undergoes rapid re-modeling during a variety of cellular processes. 
The actin dynamics during these processes in turn depends on coordinated activities of a series of highly conserved actin-associated 
proteins. Coronin is a very conserved component of the actin cytoskeleton in all euka-ryotes from yeast to mammals, and plays 
important roles in both actin polymerization and depolymerization. However, there are still significant gaps in our understanding of its 
reg-ulation. Here we report a novel mechanism to regulate the activity of Crn1p, the only coronin in Saccharomyces cerevisiae, by the 
interaction with the Alcohol Sensitive Ring/PHD finger 1 protein (Asr1p). With three independent approaches (yeast two-hybrid, pull-
down, and Co-IP assays) as well as the subcellular localization of Asr1p, it has been re-vealed that Asr1p and Crn1p physically and 
genetically interacted with each other in vitro and in vivo. Once binding, Asr1p monoubiquitinoylates Crn1p on 572 lysine residue 
de-pendent manner, increases the Crn1p stability and enhances its activity in vivo. And their interaction significantly influences 
the dynamic assembly of actin cytoskeleton as well as actin-based cellular movements in S. cerevisiae. Furthermore, most of the 
cytoskeleton defects produced by the abnormal expression of Asr1p can be rescued by deletion of crn1. Lastly, our experimental data 
from the mutants of truncated Asr1p demonstrates that both binding capability to Crn1p and biological function in actin dynamics of 
Asr1p are medi-ated by the two RING finger/PHD domains. Thus, we hypothesized the action model of Asr1p that in vivo regulate 
the concentration of Crn1 and resultantly switch between activ-ation and inhibition of the Arp2/3 complex. Our findings reveal a new 
biological function of Asr1p, and suggest that aside from activity regulation by phosphorylation, ubi-quitinoylation is an additional 
regulatory mechanism to control the activity of conserved actin-associated proteins and cytoskeleton in yeasts. 

P-4-012 Integrin Alpha 6, Beta 4 mediated laminin and regulated mammary epithelial cells

Chang Liu, Feng Zhao , li zhang, Ye Lin , Xuejun Gao, Qingzhang Li ( Key laboratory of Dairy Science, Ministry of Education, 
Northeast Agricultural University, Harbin 150030 ) qzli@neau.edu.cn 

The interactions between cell-cell and cell-extracellular matrix were mediated by integ-rin—an important cell adhesion molecules 
which play a role in receptor-ligand bingding and the cell shape was organized by cytoskeleton, they also affect cell fate decisions. 
In-tegrin was involved in cell recognition and bingding, activation and signal transduction, in-volved in cell proliferation, survival, 
migration, differentiation, and cell extension and trans-ger. The purpose of this study is to reveal the relationship among integrin 
alpha 6 and beta 4, mammary gland development and lactation, illuminate the molecular mechanism between integrin alpha 6 
and beta 4 was regulated by PRL, GH, IGF-1, IGF-2 and LN. It will provide the feasible technologies and credible theoretical for 
mammary gland development and lactation mechanism, milk quality and milk production of the artificial regulation.

Results showed that integrin alpha 6 was expressed on the basal lamina of epithelial cells, and the fluorescence signal was detected 
clearly on the lateral of cell-cell and the cell membrane of basal lamina. Integrin beta 4 expressed on canal and acinus of epithelial 
cells mainly, and the fluorescence signal was more intensity on the copular part toward to cavum. Integrin alpha 6 and beta 4 were up-
regulated in the virgin and pregnancy, and down-regulated in perinatal, lactation and involution. The expression level of integrin al-
pha 6 and integirn beta 4 were promoted by PRL, GH, IGF-1, IGF-2 and LN. The prolifera-tion was mediated by integrin alpha 6 and 
integirn beta 4 with different lactation hor-mones and cell factors. The functions of lactation was some kind-regulated by PRL, GH, 
IGF-1, IGF-2, LN, integrin alphat 6 and beta 4. 
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P-4-013 　Enhancement of anticancer Efcacy of chemotherapeutics by escin against cholangiocarcinoma cells
1Wen-Qing Zhang, 1Dong-Yan Shen, 1Shan-Shan Li, 1Ling Tian, 1Xin Dong, 2You-Xiong Xiong, 1Qing-Xi Chen ( 1State Key Laboratory 
of Cellular Stress Biology, School of Life Sciences, Xiamen University, 2Thailand SriRaCha Tiger Zoo Co., Ltd. SriRaCha, Thailand ) 

chenqx@xmu.edu.cn 

Purpose To assess the potential use of escin as an adjunct therapy, we sought to evaluate the interaction of between escin and 
chemotherapeutic agents in cholangiocarcinoma cells. Methods MTT assay was employed to determine cytotoxicity of escin alone 
and com-bination with chemotherapeutics in QBC939 and QBC939/Fu. Interaction between escin and selected chemotherapeutics(5-
Fu, VCR, bile extract) were quantitated by calculating the combination index and dose reduction index for determinatioin 
of synergism or antag-onism. Furthermore, expression of mutidrug-resistence and apoptosis related proteins were measured. 
Additionally, QBC939 cells were treated with escin and bile extract and analyzed in terms of PI3K/AKT signal transduction pathway. 
Results Escin had a synergistic effect on the cytotoxity of chemotherapeutic agents against QBC939 and QBC939/Fu to greater or 
less degree. The combined application of escin and bile extract markedly de-creased the mRNA of mutidrug-resistence genes in a 
synergistic way. Moreover, escin can decreased the expression of Bcl-2, PARP, p-AKT and p-IκBα, while increased that of cleaved-
PARP and Bax. Conclusion All these dates indicates that escin has a promising role in enhancing the efficacy of Fu,VCR and bile 
extract in treatment of cholangiocarcinoma. The potential mechanism might be their synergistic effect via down regulation of mul-
tidrug-resistence protein and inactivation of AKT and NF-κB. 

P-4-014 Studies on the inhibitory mechanism of Crocodile choline on cholangiocatcinoma cells and Chronic 
toxicity on rats
1Wei Song, 1Yong-Hua Hu, 1Shan-Shan Li, 1Dong-Yan Shen, 1Xin Dong, 2You-Xiong Xiong, 1 Qing-Xi Chen ( 1State Key Laboratory of 
Cellular Stress Biology, School of Life Sciences, Xiamen University, 2Thailand SriRaCha Tiger Zoo Co., Ltd. SriRaCha, Thailand ) 

chenqx@xmu.edu.cn 

Nowadays, many people are paying more and more attention to anti-tumor of Chinese medicine including animal medicine, due to 
its significant effect, difficult to recur after treatment, small toxic side effect and other characteristics, are widely used in clinic. In the 
present study, the cultured human cholangiocarcinoma cell line Mz-ChA-1 in vitro was used, an active compound which could inhibit 
the growth of cancer cells was obtained by a series of isolation and purification methods, it was called Crocodile choline. Crocodile 
choline obviously inhibited Mz-ChA-1 cells migration, invasion and adhesion in vitro. 2-D and MALDI-TOF results show that 13 
proteins changed and PHB was significantly down-regulated in the cells treated with curcumin. PHB was founded co-localized with 
AIF、P53、Rb and c-Fos products insome extent. By constructing the PHB prokaryotic expres-sion vector pGEX-4T-2-phb, we 
purified the recombinant protein. The result of GST pull-down indicated that PHB interact with Rb and P53 in the Mz-ChA-1 cells. In 
conclusion, Crocodile choline induced apoptosis in Mz-ChA-1 cells through the mito-chondria-dependent pathway and PHB involved 
in the apoptosis of Mz-ChA-1 cells via in-teraction with P53 and Rb. There is a great significance for us to understand the role of 
Crocodile choline on cell proliferation and apoptosis. All the findings provide new targets and strategies for elucidating the anticancer 
mechanisms of crocobilin on cholangiocar-cinoma and a new clue for the drug therapy of cholangiocarcinoma. The chronic toxicolo-
gical experiments were analyzed by Gastric lavage rats with Crocodile choline. The results showed that the Crocodile choline does 
not cause experimental animal tissue and organ damage, have no effects on the blood physiological and biochemical parameters, it 
has no obvious toxic reaction, is safe and non-toxic, so it can be the next step of research. 
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P-5-001　EGFR与细胞骨架蛋白actin的相互作用

宋玮, 刘星 ( 中国科学院生物化学与细胞生物学研究所 )

表皮生长因子受体（EGFR）与细胞骨架蛋白actin在细胞内直接结合。EGFR通过两个结合结构域984-996氨基酸序列以及

Tyr1148 motif与actin发生作用，但是这两种蛋白相互作用的机制及其生物学意义仍不清楚。有研究表明EGFR内吞到溶酶体

降解需要actin结合结构域的存在。我们在荧光共振能量转移的实验中发现EGFR与actin结合的位点随着EGF的刺激在细胞内

有不同的分布，从质膜内侧到近核区域的变化趋势。从而推测actin通过与EGFR的结合直接参与调节受体的内吞降解过程。

CHX抑制细胞蛋白质的合成，EGFR在EGF的刺激后，野生型的降解程度大于缺失突变体（缺失984-996氨基酸序列），而

突变体的下游信号分子ERK1/2的磷酸化强于野生型。而同时992位点的酪氨酸残基的点突变试验结果类似于野生型。目前

正通过免疫共沉淀及免疫荧光的方法进一步搞清楚EGFR与actin的结合对EGFR的降解过程的影响。

P-5-002　Brd2 在 3T3-L1 前脂肪细胞向脂肪细胞分化过程中的作用及机制研究

臧坤, 于敏 ( 复旦大学分子医学教育部重点实验室 )

minyu@shmu.edu.cn

机体内脂肪组织的形成源于前脂肪细胞分化形成脂肪细胞，过多热量摄入并以甘油三酯的形式储存在成熟的白色脂肪细胞

内是肥胖发生的关键，而肥胖则是 II 型糖尿病发病的重要诱因之一。BRD2含两个溴区功能结构域 (bromodomain, BRD)，属

于 BET 蛋白家族，在哺乳动物细胞中广泛表达，具有多种生物学功能。最新的研究表明Brd2 基因缺失的小鼠摄糖量急剧增

加而过度肥胖，但最终不会引发Ⅱ型糖尿病，不过其作用的分子机制目前并不明确。

在本研究中，首先我们发现 Brd2 能负调控 3T3-L1 前脂肪细胞向脂肪细胞的分化，且可不依赖于任何诱导分化剂的作用；

其次，Brd2 可不依赖于 Raf 通过 Erk 信号通路抑制脂肪细胞分化的两个关键基因 PPARγ 和 C/EBPα 的表达，继而影响脂

肪细胞特异基因422/aP2 的表达；最后，我们发现 Brd2 可通过 AMPK 信号通路和胰岛素介导的 Akt 信号通路共同调节 Glut4 

的表达，进而调节细胞对葡萄糖的摄取，但 Brd2 表达的变化对于 GSK-3 的表达及活性并不产生显著影响。

综上所述，对于 Brd2 在脂肪细胞分化过程中的作用及机制的研究，将会为肥胖的发病机制提供更好的理论基础，同时也可

以为肥胖、糖尿病等相关疾病的治疗提供新的靶点。

P-5-003　The arabidopsis PAP2 transcription factor plays an important role in the enrichment of phenolic acids 

in salvia miltiorrhiza

Fen Liu, Langjun Cui ( School of Life Science,Shaanxi Normal University ) 

ljcui@snnu.edu.cn

Salvia miltiorrhiza Bunge is a well-known medicinal plant in the Labiatae family. The active constituents of S. miltiorrhiza can 
be divided into two groups: lipid-soluble tanshinones and water-soluble phenolic acids. Its phenolic acids have been widely used 
for treatment of cardiovascular, cerebrovascular and heart disease. In recent years, accompanied by the growing demand of S. 
miltiorrhiza and a gradual reduction of its wild resources, improving the content of the active ingredients and cultivating new 
varieties with high quality have become the most urgent and key issues in the development of Salvia resources. For a long time, the 
phenolic acids from S. miltiorrhiza were considered the main components in wa-ter-decoction, which is the major form administered 
to patients in clinical medication of China. At present, many means such as hairy root culturing and polyploid inducing, have been 
employed to enhance the contents of phenolic acids, but the efforts proved of little available. The development of plant metabolic 
engineering through specific regulation of secondary metabolism was a promising alternative strategy for generating medicinal plants 
with enhanced health-promoting compounds. The strategy has two aspects: first, RNAi or overexpression of some key genes in the 
synthesis of secondary metabolites path-way. but plant metabolic pathway was a multi-step reaction with a variety of enzymes, so 
a single gene modification is difficult to work. The second strategy is based on the transcrip-tion factor, which can combine with 
cis-acting element to control the characteristics of the metabolic pathways. Previous studies have showed that, MYB transcription 
factor involved in phenylpropanoid metabolism regulation widely, the molecular biology had been applied to regulate the expression 
of specific transcription factors to enhance the accumulation of specific compounds. Preliminary studies in our laboratory found 
that many genes which contain MYB binding sites were related to the synthesis of phenolic acids. In view of the above-mentioned 
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facts, we speculate that MYB transcription factors may have an import-ant regulatory role in the synthesis of phenolic acids. In 
order to provide some evidences of breeding fine strains for Salvia, so we choose the MYB90 family transcription factors PAP2 in 
Arabidopsis to overexpress in S. miltiorrhiza, screening of some strains which the phenolic components were significantly improved. 

The main results were as follows: 

1. The 750 bp fragments, located in the 3’end of the coding region of PAP2genes, were chosen for overexpression investigation, 
which was introduced into S. miltiorrhiza by Agrobacterium tumefaciens-mediated gene transformation, and 9 transgenic lines were 
obtained by PCR screening. 

2. Compared with the controls, analysis of transcription quantity by real-time PCR showed the high transcription and translation in 
three transgenic lines. 

3. Water extracts of three transgenic lines were chosen for HPLC analysis. The PAP2 roots and leaves, compared with control plants, 
shows difference. The contents of danshensu, salvianolic acid B and rosmarinci acid in transgenic lines were significantly higher 
than those in control,while the content of caffeic acid was not predominant. 4.PAP2 has an additional, previously unknown role as a 
transcriptional activator of phenolic acid biosynthesis in S. miltiorrhiza PAP2 activated a broader spectrum of genes, such as PAL, 
C4H, 4CLand TAT in the phenylpropanoid pathway. It is effective in enriching the formation of phenolic acids in transgenic S. 
miltiorrhiza.Besides, PAP2 induced F3’H and F3’5’H high transcription and enhanced the metabolic flux in anthocyanin pathway. 

5. The total lignin, the Klason lignin and acid lignin in transgenic plants were detected. The results show that : Klason lignin and acid 
lignin were decreased in the transgenic lines, re-lated to the decrease of CCR and COMT gene expression. 

6. Total phenolic, total flavonoid and anthocyanin contents were detected. The results showed that the contents of three ingredients 
increased a little.

In conclusion, 9 transgenic lines were obtained by PCR screening. Phenolic acids level in-creased diversely in leaves and roots. The 
total phenolic, flavonoid and anthocyanin in-creased slightly, while the content of lignin decreased but not significant. This research 
is of great significance for the further studies of the secondary metabolite regulation and molecular breeding of S. miltiorrhiza, and 
provides a promising strategy for genetic engin-eering of other medicinal plants. 

P-5-004　Liver Transcriptomic Analysis Identifies Pathways Mediating the Beneficial Effects of Calorie 
Restriction and Exercise upon Obesity-associated Metabolic Dysfunctions and Aging 
1Liu Yang,2Bing Zhou, 2Jing-Dong J Han, 1Yong Liu

 ( 1Institute for Nutritional Sciences,,SIBS,CAS, 2CAS-Max Planck Partner Institute for Computational Biology,SIBS,CAS ) 

jdhan@genetics.ac.cn, liuy@sibs.ac.cn 

Obesity is a major risk factor in the pathogenesis of many aging-related metabolic dis-eases, including diabetes, cardiovascular 
conditions and even some cancers. Calorie restric-tion and exercise are two best-known interventions that can exert beneficial effects 
upon metabolic disorders as well as the aging process. To explore the gene expression programs that contribute to the physiological 
actions of calorie restriction and exercise, we em-ployed a bioinformatics approach and analyzed changes of the liver transcriptome 
at the midlife age from mice which were subjected to interventions of calorie restriction or volun-tary exercise in the face of high-
fat diet-induced obesity. We found that calorie restriction more effectively protected against diet-induced obesity, insulin resistance, 
dyslipidemia and hepatosteatosis as compared to exercise, resulting in a remarkable extension of lifespan. On the other hand, both 
calorie restriction and exercise markedly reduced obesity-induced liver fibrosis, leading to sustained normalcy of liver function. 
Global gene expression analysis using midlife livers revealed many pathways that were significantly cor-related or anti-correlated 
with the healthspan/lifespan, indicating their potential roles in modulation of longevity (e.g. the peroxisome pathway). Our findings 
thus provide valuable insights into the biological pathways that are implicated in overnutrition-initiated metabol-ic derangement and 
acceleration of aging. 



�0�

P
osters│

2012

年
全
国
生
物
化
学
与
分
子
生
物
学
学
术
大
会

P-5-005　尼罗红确定衣藻中中性脂含量

寇正, 潘俊敏 ( 清华大学 )

panjunmin@mail.tsinghua.edu.cn

石油、煤炭等化石燃料的消耗日益严重，伴随而来的能源危机日益体现。作为可能替代的生物能源之一，可以形成中性油

脂的微藻被认为是可以产生生物柴油的理想原料。衣藻(Chlamydomonasreinhardtii)作为模式生物和微藻的一种，在特殊条件

下可以形成中性油脂并可作为产油分子机制的研究对象。本文以尼罗红为染料建立了一套对衣藻中中性脂含量判定的染色

方法。

P-5-006　A novel sensitive and selective real-time cellular assay for detection of endocrine disruptors using 
native endocrine signaling pathways 
1唐炜 , 2Yama Abassi, 2Ning Ke, 2Can Jin,2Adrian Papas, 2Khanh Nguyen, 2Alexander Seiler, 2 Xiao Xu, 2Xiaobo Wang

 ( 1艾森生物（杭州）有限公司 , 2ACEA Biosciences ) 

A cell based assay for detection of endocrine disruptors has been previously developed us-ing real time impedance monitoring of 
native endocrine signaling pathways in T47D breast cancer cell line. Stimulation of T47D cells with respective endocrine hormones 
(e.g. estrogen or progesterone) leads to distinct time dependent cellular changes (cell number change and/or cell morphological 
change) which can be detected by gold microelectrodes embedded in the bottom of the well of specialized microelectronic plates 
(E-Plates). In the present study, a cell based co-cultivation assay was developed to study the complex signaling of steroid hor-mones 
including synthesis, secretion and paracrine signaling. In this assay, T47D cells expressing estrogen receptor (ER) as well as other 
steroid hormone receptors such as progesterone receptor (PR) were cultured on E-Plate and used as the responder cells; NCI-H295R 
cells (Human female adrenocortical cancer cell line) which express various steroid hormones (e.g. estrogen and progesterone) and 
steroidogenic enzymes (CYPs) was cultured in the inserts and used as effector cells. Co-culturing H295R cells with T47D cells 
induced a unique time-dependent biphasic response profile for T47D cells which correlated with increased T47D proliferation and 
morphological changes. The extent of the T47D response profile was dependent on the number of H295R cells co-cultured in the 
inserts. Using this assay, we have examined the effect of p450 enzyme inhibitor (Ketoconazole) and aromatase inhibitor (Anastrazole), 
both of which abolished the T47D response profiles exerted by the secreted hormones from NCI-H295R cells. This co-culture assay 
system makes it possible to identify compounds that may affect multiple aspects of endocrine signaling pathways including synthesis, 
secretion, receptor binding and induction of signaling pathways within the same assay. 

P-5-007　Dietary DHA supplementation protect the type 2 diabetic rat heart against calpain induced myolysis

侯连国, 姜玲玲 ( 河北医科大学 )

jianglingling@163.com

Previously, we have observed that all the n-3 PUFAs, especially DHA and EPA, were markedly decreased in the high-fat diet (HFD) 
and low-dose streptozotocin- (STZ) induced type 2 diabetic rat heart. In the present study, we investigated the cardioprotective 
effects of dietary DHA supplementation in this type 2 diabetic rat model. Left-ventricular function, serum and cardiac DHA content, 
myocardium morphology change, cardiac troponin com-plex including troponin T, C and I expression, calpain activity and expression 
were ex-amined. Dietary supplementation with DHA in T2DM rat significantly improved the left-ventricular function and increased 
serum and cardiac DHA content. Extensive myocardium damages to the ultramicrostructure including myolysis were observed in 
T2DM, but were not found in T2DM+DHA group. Furthermore, cardiac troponin T, C and I (cTnT, cTnC and cTnI) degradation 
induced by activating μ- and m-calpain were observed only in T2DM group. DHA supplementation significantly suppressed the 
activations of μ- and m-calpain therefore protected the T2DM heart. In conclusion, our findings demonstrate that dietary DHA 
supplementation protect cTnT, cTnC and cTnI from T2DM-induced degradation by preventing their proteolytic cleavage via 
suppressing the activations of μ- and m-calpain. 

P-5-008　Preliminary characterization of a novel metabolic syndrome associated RNA

Xi Lan, Dongmin Li, Bo Zhong, Juan Ren, Xuan Wang, Yue Li, Shemin Lu ( Department of Genetics and Molecular Biology, Xi’an 
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Jiaotong University School of Medicine, Xi’an, Shaanxi, 710061 P.R. China ) 

shemin.lu@gmail.com

A novel gene associated with metabolic syndrome (MetS) in high-fat-diet-induced meta-bolic-syndrome (HFD-MetS) E3 rat models 
is characterized. Methods: Several gene frag-ments, obtained by suppression subtractive hybridization, were cloned, sequenced, com-
pared and confirmed. A novel gene associated with MetS was obtained. The full-length cDNA of the novel gene was got by in silicon 
cloning and smart RACE technology. Several bioinformatic methods were used to analyze and predict the feature and possible func-
tions of the novel gene. The cellular expression of the novel gene was identified by RT-PCR. After that, the function of the novel 
gene was studied by shRNA in CBRH-7919 cell line. Results: We got a novel gene highly expressed in HFD-MS E3 rat model and 
named its transcription product as metabolic syndrome associated RNA (MetS-RNA). The full length cDNA of MetS-RNA is 1410 
bp. It is located in rat chromosome 16, and its homologous se-quence is in human chromosome 13. We found that it was expressed 
primarily in hepato-cyte and CBRH-7919 but not expressed in Kupffer cells. After bioinformatic analysis, we speculated that MetS-
RNA might be a long-non-coding RNA. Down-regulated expression of MetS-RNA could down regulate the expression of LXR-alpha 
and PPAR-gamma in CBRH-7919 cell line. Further more, down-regulated MetS-RNA could also down regulate the expression of 
some downstream genes of LXR-alpha, like LDL, CYP7A1 and CD36. Con-clusion: The differential expression novel gene MetS-
RNA was identified. Its expression was associated with LXR-alpha, PPAR-gamma, LDL, CYP7A1 and CD36, all of which are crit-
ical genes associated with MetS. It is a foundation for further investigation of MetS-RNA’s function. 

P-5-009　分次照射对机体代谢物的影响及其剂量相关性

张慧芳 ( 中国辐射防护研究院 )

目的：采用核磁共振技术结合模式识别分析方法，探讨γ射线分次照射对大鼠尿液代谢Metabolites谱的影响。

方法：SPF级雄性SD大鼠接受60Co γ射线全身照射，剂量率18 m Gy/min，连续照射5天每天照射一次，每次剂量0.2 Gy。

照射前（自身对照）和照射开始后1-5 d累积剂量分别为0、0.2、0.4、0.6、0.8、1.0 Gy。照射前1天及照射开始到结束连

续6天，每天晚上18:00至次日早上8:00将大鼠置于代谢笼中收集尿液，尿样经除菌过滤后-80°C储存备用。尿样在DRX 

300NMR仪上进行1HNMR检测。用SIMCA P11.0 软件包(瑞典， Umetrics AB， Umea) 对1H NMR数据进行主成分分析（PCA）

和最小二乘法判别分析（PLS-DA）。分析各剂量点样本1H NMR数据与照射前样本的差异，筛选对照射后不同累积剂量点

样本与照射前样本1H NMR谱差异贡献较大的共同化学位移信息，对这些信息所代表的共同差异代谢物进行指认，并分析

共同差异代谢物与累积剂量的相关性。结果：（1）累积照射对尿样1HNMR代谢轮廓的影响 从大鼠照射前1天及照射后不

同累积剂量点尿液1H NMR谱可见，与照射前1天相比，累积0.2 Gy时，大鼠尿液代谢轮廓没有明显的变化，代谢物是否有

变化需要通过PCA分析方法评估；累积0.4 Gy时，大鼠尿液代谢轮廓开始有明显的变化。（2）辐射损伤相关代谢物及其剂

量相关性 各剂量点样本代谢谱数据的PCA分析结果表明，照射前1天和累积不同剂量点大鼠尿样代谢指纹基本无交叉和重

叠，累积0.2、0.4、0.6、0.8、1.0 Gy的大鼠尿样多数重叠在相同区域，表明照射前后样本代谢谱差异明显，而不同剂量点

样本代谢谱差异较小。分别对不同剂量点与自身对照样本的代谢谱数据进行PLS-DA分析，通过化学位移点的离散程度不

同识别差异代谢物的化学位移信息，并根据这些信息指认差异代谢物。筛选出5种与辐射损伤相关的共同差异代谢物：乙

酸乙酯、三甲胺氮氧化物、马尿酸、牛磺酸和脯氨酸。其中与照射前相比，乙酸乙酯相对含量显著降低（P<0.01），马尿

酸相对含量则显著升高（P<0.01），且与累积剂量无明显相关性；氧化三甲胺牛磺酸、脯氨酸相对含量均随累积剂量增加

而增加，线性关系式分别为：Y=0.010+0.01X（R=0.885，P<0.05）、Y=0.026+0.01X（R=0.875，P<0.05）、Y=0.014+0.01X

（R=0.940，P<0.05）（其中Y为相对含量，X为累积剂量）。

结论：本实验条件下，累积剂量0.2Gy以上的γ射线照射可导致大鼠机体代谢紊乱，表现为尿样中辐射损伤相关代谢物氧化

三甲胺、脯氨酸、牛磺酸相对含量升高并与累积剂量呈正相关。它们有可能成为γ射线分次照射所致辐射损伤的组合代谢

标记物。

P-5-010　Study on protoplast transformation of Mortierella alpina and its homologous expression of elongase gene

xueping Ling, Yinghua Lu, Changjie Zhang, Siyu Zeng ( 厦门大学 )

In order to improve the production of Arachidonic acid (ARA), the protoplasts from Mor-tierella alpina were transformed 
with recombinant pD4 carring the GLELO gene (elongase gene) in PEG system to study its homologous expression. The best 
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transformation system for preparing protoplasts contained 50 mmol/L Ca2+ and 50% PEG4000 with 0.6 mol/L sorbitol as osmotic 
stabilizer, which was incubated at 25 ℃ for 15 min. The highest trans-formation ratio of 1.8 per/μg was got after regenerating for 16 h. 
ARA yield was almost im-proved by 30% in the recombinant Mortierella alpina than the original strain. The results will be useful for 
studying on the improvements of traits in Mortierella alpina and the ge-netic transformation in other fungi. 

P-5-011　Ezetimibeblocks the internalization of NPC1L1 andcholesterol in mouse small intestine

Chang Xie, Zhang-Sen Zhou, Bo-Liang Li and Bao-Liang Song

The multipletransmembrane protein Niemann-Pick C1 like1 (NPC1L1) is essential for intestinal cholesterol absorption. Ezetimibe 
binds to NPC1L1 and is a clinically used cholesterol absorption inhibitor. Recent studies in cultured cells have shown that NPC1L1 
mediates cholesterol uptake through vesicular endocytosis that can be blocked by ezetimibe. However, how NPC1L1 and ezetimibe 
work in the small intestine is unknown. In this study, we found that NPC1L1 distributed in enterocytes of villi and transit-amplifying 
cells of crypts. Acyl-CoA cholesterol acyltransferase 2 (ACAT2), another important protein for cholesterol absorption by providing 
cholesteryl esters to chylomicrons, was mainly presented in the apical cytoplasm of enterocytes. NPC1L1 and ACAT2 were highly 
expressed in jejunum and ileum. ACAT1 presented in the Paneth cells of crypts and mesenchymal cells of villi. In the absence of 
cholesterol, NPC1L1 was localized on the brush border of enterocytes. Dietary cholesterol induced the internalization of NPC1L1 to 
the subapical layer beneath the brush border and became partially colocalized with the endosome marker Rab11. Ezetimibe blocked 
the internalization of NPC1L1 and cholesterol and caused their retention in the plasma membrane. This study demonstrates that 
NPC1L1 mediates cholesterol entering enterocytes through vesicular endocytosis and that ezetimibe blocks this step in vivo .
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P-6-001　The research of TNF-α antagonistic small molecular inhibitor

Li Ma, Yuanfu Xu ( 中国医学科学院血液学研究所  )

xu9669@hotmail.com

The research of TNF-α antagonistic small molecular inhibitor Ma Li, Gu Yue, Cao Shannan, Liu Peng, Zhu Haiyan, Gong Haiyan, 
Liu Hanzhi, Xiong Dong-sheng, Xu Yuanfu*. (Institute of Hematology & Blood Diseases Hospital, Chinese Academy of Medical 
Sciences & Peking Union Medical College,Tianjin,300041) Aim To de novo design and explore TNF-α antagonistic small molecular 
inhibitor based on the crystal structure-based virtual screening and biological activity assays. Methods Docking template was deduced 
from the crystal structures of TNF-α and TNF receptor by computational molecular modeling. One hundred and five candidates 
were se-lected from a small molecule compound library containing about ninety thousand com-pounds by virtual screening. TNF-α 
antagonistic activity of compounds was evaluated by inhibition of TNF-α mediated cytotoxicity and PCD on murine L929 cells 
by MTT and Flow Cytometry assay. KD between the potential lead compounds and TNF-α was analyzed by SPR assay. The effect 
of potential lead compounds on TNF-α signaling pathway of L929 cells was examined by Western Blot and Immunofluorescence 
assay. Other cytotoxicity antagonistic activity of potential lead compounds was determined by MTT assay including its effect on the 
cytotoxicity of ADR, VP16 and Fas Ligand. Results Eight compounds were identified as preliminary candidates by virtual screening 
and cytotoxicity assays, and among them, C-12 compound showed higher inhibitory activ-ity in TNF-α-induced cytotoxicity (8.73uM/
L of IC50) and TNF-α-mediated PCD on murine L929 cells with a dose-dependent fashion. SPR assay revealed that TNF-α-binding 
activity of C-12 was one hundred times higher than negative control compound (110 nM of C-12 KD and 9uM of C-control KD). 
In murine L929 cells, the expression of IκBα, caspase 8, cas-pase 3, and phospo-p38 MAPK was reduced to normal by C-12 which 
should be increased upon TNF-α treatment. A negligible antagonistic activity of C-12 on VP16, ADR appeared when L929, HL60, 
and K562 cells were tested. Furthermore, the least antagonistic activity of C12 on Fas ligand appeared when Jurkat and BJAB cells 
were chosen. Conclusions This study highlights the potential of virtual screening combined with biolo-gical assay method for the ability 
to neutralize TNF-α, and by this method, a promising lead compound (C-12) can be identified to inhibit TNF-α-induced cytotoxicity 
and TNF-α-mediated PCD on murine L929 cells with high TNF-α antagonistic selectivity. 

P-6-002　A Redox-Sensitive Luciferase Assay for Determining the Localization and Topology of Endoplasmic 
Reticulum Proteins

李海音, 郑学明, 车美霞, 胡红雨 ( 中科院生化细胞所 )

hyhu@sibs.ac.cn

Eukaryotic endoplasmic reticulum (ER) serves many essential functions, including protein folding, disulfide bond formation, 
transport and secretion, glycosylation, and membrane integration. The ER resident proteins must adopt specific topology to achieve 
their proper functions. However, the techniques currently available for determining ER protein location and topology are limited, 
widespread knowledge of the location and topology of euka-ryotic ER proteins demands rapid and convenient approaches. 

We have developed a rapid and convenient assay to determine the localization or topo-logy of ER proteins, with the redox-sensitive 
luciferase from Gaussia princeps (Gluc) for monitoring the redox state in different compartments, and green fluorescence protein 
(GFP) for estimating the amounts of fusion proteins. Using the tandem Gluc-GFP reporter fused to different positions of a target 
protein, our research confirms the known topology of single-pass transmembrane ER proteins with different sizes and orientations 
(calnexin, Sec61g and CD3d ), and successfully characterized the topologies of two ER transmem-brane proteins Herp and HRD1 
that are involved in the ER quality control system. This method does not require cell extraction or biochemical treatment, and 
eliminates the need for appropriate and available antibodies or expensive microscope devices. These advant-ages make the approach 
a promising application to high-throughput screening and ap-plicable to the proteins in secretory pathway, plasma membrane, and 
other compartments of cells. 
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P-6-003　显齿蛇葡萄CHS基因cDNA克隆及蛋白质序列分析

付明( 怀化学院生命科学系 )

目的 对显齿蛇葡萄查耳酮合成酶（chalcone synthase， CHS）基因进行克隆及序列分析。方法根据已经克隆的植物查耳酮

合成酶基因的保守序列设计一对引物，以显齿蛇葡萄总RNA为模板，采用RT-PCR的方法扩增查耳酮合成酶基因序列并连

接到pMD18-T Simple载体上，阳性克隆经PCR检测后进行测序。结果 得到一段1173 bp的序列，序列分析表明，该片段编码

390个氨基酸，与其他高等植物查耳酮合成酶基因氨基酸序列同源性在67.9%以上。结论 首次从显齿蛇葡萄中克隆了查耳酮

合成酶基因，为有效利用该基因奠定了基础。

P-6-004　A novel system to quantitate autophagy induction

连继勤, 何凤田, 倪振洪, 王滨, 丁雯 ( 第三军医大学生物化学与分子生物学教研室 )

lianjiqin@sina.com, hefengtian06@yahoo.com.cn

Autophagy is a catabolic process involving the degradation of a cell's own components through the lysosomal machinery. It is 
a tightly regulated process that plays a normal part in cell growth, development, and homeostasis, helping to maintain a balance 
between the synthesis, degradation, and subsequent recycling of cellular products. At present, there are 3 classic methods to detect 
autophagy induction: checking LC3 conversion from I type to II type by western blotting, observing autophagic puncta generation 
under fluorescence mi-croscope after tranfecting GFP-LC3 plasmid, and observing autophagosome formation un-der electron 
microscope. Unfortunately, all of these methods can not quantitate the level of autophagy directly. Here we report a novel system to 
fill it up. Based on the interaction of Atg4B and LC3, we design a small peptide named AU4S, which was marked with rhod-amine 
at C-termial and can be cleaved by Atg4B at C-terminal. AU4S was activated by re-combinant Atg4B at time- and dose-dependent 
manner in vitro, which was validated by fluorescence spectrophotometer at 580nm. The same effect was found when AU4S 
incub-ated with the lysate of starved cells in vitro. In living cell, AU4S entered cells and located in cytoplasma. According to the 
fluorescence value, the amount of AU4S in cells reach the maximum after incubation for 20min at 100nM concertration. In stravation 
cell model, AU4S was activated time-dependently and cleaved rhodamine was released into medium supernatant. Caused by 
enhanced fluorescence in medium, the total fluorescence value significantly increased while it decreased in collected cells. This effect 
was further validated by flow cytometry analysis. The tissues and blood cells from starved mice were also ana-lyzed, and the same 
trend was found. In conclusion, a novel system was created and which was successfully applied to quantitate the level of autophagy 
induction in cell lysate, living cells and animal tissues. 

P-6-005　High efficient multiple site-directed mutagenesis of 6 sites simultaneously without template alkali-
denaturation

Zhenhua Xie, Chuang Zhang , Xiaojin Wu ( Life Science Division, Tsinghua University Graduate School at Shenzhen, Shenzhen 
518055, China ) 

xiezh@sz.tsinghua.edu.cn, wuxj@sz.tsinghua.edu.cn

Multiple site-directed mutagenesis has been developed into a powerful tool for the study of the structure and functions of nucleic 
acids and proteins. Based on the method pro-posed by Andreas Seyfang, which need the time- and labour-consuming al-kali-
denaturation of double-stranded plasmid DNA prior to annealing of the mutagenic and anchor primers and the results of which was 
hard to duplicate, In this method, after phosphorylation of all primers at their 5’-ends, PCR Instrument was used to denature double- 
stranded plasmid DNA and anneale two terminal tailed primers with a unique 20-nucleotide tail or unique 19-nucleotide tail and the 
set of mutagenic primers inbetween to the template DNA. Following denaturation at 96°C for 5 min and gradual annealing at 55°C 
for 1min, 52°C for 1min, 49°C for 1min, 46°C for 1min, 43°C for 1min, 40°C for 1min,and 10°C forever, the T4 DNA polymerase 
and ligase were added to make primer extension and ligation at 37°C for 60 min.After the synthesis of the mutant strand, the unique 
mutant strand-specific tails of the terminal primers are used as anchors to specifically amplify the mutant strand by high-fidelity 
polymerase chain reaction. The results demonstrated that this method can achieve high fidelity, mor than 90% efficiency, high yield. 
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P-6-006　Isolation and structures identification of natural products from Paecilomyces tenuipes

Danxia Chen, Yongbiao Zheng, Yuexin Lin, Jianzhong Huang ( Engineering Research Center of Industrial Microbiology, Ministry of 
Education; College of Life Sciences; Fujian Normal University, Fuzhou, Fujian 350108, P. R. China ) 

hjz@fjnu.edu.cn 

Paecilomyces tenuipes(P.tenuipes) is a species of medicinal cordyceps-like fungi, contain-ing a variety of natural compounds which 
were lead compounds of new pharmacy．It was previously reported that compounds from fruiting body and fermented liquid of 
P.tenuipes possessed many bioactivities such as immune regulation, antidepressant, anticancer, anti-oxidant, antibacterial, the ability 
of oxygen tolerance, analgesic, sedation, et al. 

It was first observed that the fruitbody of P.tenuipes could be obtained by the method of liquid-surface-cultivation with the media of 
PDA contained 1% peptone. 

The organic crude extract（2.8 g）was prepared from liquid surface fermentation of P.tenuipes by organic extract. This extract was 
separated by column chromatography over reverse phase silica gel, sephadex LH-20 and silica gel. Then 12 compounds were purified. 
The structure of six compounds (DX04, DX08, DX09, DX11, DX13, DX15) of those were elu-cidated by NMR spectroscopic 
data, mass-spectrometric, UV, IR, rotational and acetylate reactions. DX04 and DX08 might be the new compounds. The structure 
type of DX04, DX08 and DX11, DX09, DX13 and DX14, which was preliminary estimated, were ramifica-tion of benzopyrone, 
decanolactone, alkaloid and polyketone respectively. 

The chemical component change was explored in the process of the liquid static cultiva-tion for P.tenuipes. The methanol extracts 
prepared from the liquid in every other day were assayed by high performance liquid chromatography （HPLC） and thin layer 
chro-matography （TLC）. The compound DX04 was biosynthesised at 19th day, in the mean-time, the fruitbody of P.tenuipes start 
to develop. It was indicated that the biosynthesis of compound DX04 was correlated with fruitbody of P.tenuipes. 

In conclusion, some of the six identified compounds are novel, which shows the liquid fer-mentation of P.tenuipes containing a great 
variety of natural compounds. It has such a sig-nificant directive function in the production that can accumulate a mass of natural 
com-pounds by industrial fermentation. 

P-6-007　Construction of Amylolytic Gluconacetobacter Engineered Strains

Linhong Pan, Xin Li, Yuexin Lin, Songgang Wu, Jiangzhong Huang ( Engineering Research Center of Industrial Microbiology, 
Ministry of Education; College of Life Sciences; Fujian Normal University, Fuzhou, Fujian 350108, P. R. China ) 

hjz@fjnu.edu.cn 

Bacterial cellulose (BC) is a new kind of material. Compared with plant cellulose, BC exhib-its the following unique properties: 
high purity (there are neither hemicellulose nor lignin); good mechanical properties; high water holding capacity; high crystallinty; 
excellent biode-gradability and biological affinity. In light of the above characteristics, BC is expected to be applied as new 
biodegradable materials available in food and chemical industries and medical field. 

At present, Gluconacetobacter, especially Gluconacetobacter xylinus or Gluconacetobacter hansenii, is found to be the best bacterial 
cellulose producing strain. However, Glucon-acetobacter cannot use starch to produce BC. To solve the problem, engineering strains 
which can use starch to produce BC were constructed through genetic engineering meth-od,. 

The lac promoter, signal peptide of secrected protein CMCax from Gluconacetobacter hansenii ATCC23769 was respectively 
connected with -amylase gene from Bacillus subtilis WB600 and glucoamylase gene from Aspergillus niger to construct fusion 
proteins using gene fusion technique. The fusin proteins were ligated to plasmid pbs-H1S which can self-replicate in G. hansenii 
ATCC23769. These recombinant vectors were electro-transformed into G.hansenii ATCC23769 to get engineering Gluconacetobacter 
strains which can ex-press glucoamylase and amylase-glucoamylase. The results of Iodine-starch falt hydrolysis test and DNS test 
showed that two engineering strains can expesss and secrete amylase and glucoamylase successfully. 

The signal peptide and the promoter of secreted protein CMCax from G. hansenii ATCC23769 was connected with amylase gene 
from B. subtilis WB600 to construct fusion protein using gene fusion technique. The fusion proteins were ligated to plasmid pbs-H1S 
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which can self-replicate in G. hansenii ATCC23769. The recombinant vectors was elec-tro-transformed into G.hansenii ATCC23769 
to get engineering Gluconacetobacter strains which can express amylase. The results of Iodine-starch falt hydrolysis test and DNS 
test showed that the engineering strains can expesss and secrete amylase successfully. 

The signal peptide of secreted protein CMCax from G.hansenii ATCC23769 and lac pro-moter were connected with amylase gene from 
B. subtilis WB600 using gene fusion tech-nique. The fusion proteins were ligated to plasmid pRL1063a which carry Tn5 derivative 
Tn5-1063. The recombinant vector was transformed into E. coli S17-1. pRL-lac-sig-amyE was inserted into the chromosome of G. 
xylinus ATCC53582 by conjugation. The results of PCR and engineering strain growing in HS medium (2% starch, 150 μg/mL) 
showed that the amylase gene was integrated in the genome and engineering strain can expesss and secrect amylase successfully. In 
comparison with wild G. xylinus ATCC53582, engineering strain can utility starch to produce the cellulose film. 

P-6-008　Optimization, purification, characterization and gene cloning of Laccase from whiterot-fungi

Guobin He, Shaoli Cai, Chongrong Ke, Songgang Wu , Jiangzhong Huang ( Engineering Research Center of Industrial Microbiology, 
Ministry of Education; College of Life Sciences; Fujian Normal University, Fuzhou, Fujian 350108, P. R. China ) 

hjz@fjnu.edu.cn 

Laccase are multicopper phenoloxidases that catalyze the oxidation of a variety of phenolic compounds, so it has extensive substrate 
specificity. The interest in the Laccase has been increasing recently due to its potential in decoloration, food processing, paper 
processing, sewage treatment, enzymatic conversion of chemical intermediates, and quantitative ana-lysis of phenolic compounds. 

18srDNA and ITS genes of white-rot fungi were cloned by white-rot fungi universal primers. The sequences were from sequence 
alignment in NCBI. And were classified by Phylogenetic Tree which constructed by MEGA4.0 and colonial morphology and 
mycelium. The white-rot fungus is named Ganoderma sp.EIM-40. 

Optimal fermentation conditions of laccase produced by Ganoderma sp.EIM-40 were stud-ied．Influences of Culture cycle, liquid 
medium volume, rotary shaker, temperature, initial pH and inducers on the laccase excrete were analyzed．Result showed that the 
optimal conditions ot the laccase were as follows：8d, 40mL, 120 rpm/min, 32℃ and pH 7.0. With the addition of 4.0mmol/L copper 
ions, 0.15% twain 80 and 0.03% aniline as inducers at 96h, the enzyme activity under optimal culture conditions was 3169U/L after 
8d growth. Compared with the original enzyme activity, the enzyme activity increases 3 times. The single-factor test was carried out 
and the result indicated that the optimum inducers are twain 80 and calcium ions, which play an important part in storage stability. 

Degenerate primers were designed according to the highly conserved copper-binding sites which come from Ganoderma lucidum, 
and part of the sequence was cloned. Accord-ing to the homology alignment result (part of the sequence has 99% homology to Flam-
mulina velutipes,accession number :AY485826.1), specific primers were designed. A laccase gene and its corresponding cDNA were 
cloned from Ganoderma lucidum using specific primers and molecular techniques such as RT-PCR. 

After the crude laccase from Ganoderma sp.EIM-40 was purified using lyophilization, frac-tional ammonium sulfate precipitation, 
HiTrap phenyl(FF) hydrophobic chromatography and Q Sepharose Fast Flow Ion-exchange chromatography, a final yield of 5.3% and 
a spe-cific activity of 14.6-fold were achieved. SDS-PAGE analysis by silver staining revealed a single band with molecular weight 
of 65.3kD. Native-PAGE analysis by guaiacol revealed that this laccase has only one isoenzyme. The optimal reaction conditions of 
this laccase toward Guaiacol and ABTS is the substrate with 55℃ and 50℃ of reaction temperature and pH 4.8 and pH 4.5. When the 
temperature was below 50℃and the pH was in the range of 4.0～5.0,the laccase exhibit excellent stability in both two substrates. The 
Km for oxidizing guaiacol and ABTS are 645.0μmol/L and 22.2μmol/L respectively. Laccase could be en-hanced by Cu2+, inhibited 
by Fe2+, Ca2+ and Ba2+. 

P-6-009　Improving pectinase production by genome shuffling

Lin Chen, Mingzi Wang, Chongrong Ke, Jianzhong Huang ( Engineering Research Center of Industrial Microbiology, Ministry of 
Education; College of Life Sciences; Fujian Normal University, Fuzhou, Fujian 350108, P. R. China ) 

hjz@fjnu.edu.cn 
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Pectianse is widely used in food，textile，paper and pharmaceutical industry. Improving the activity of pectianse enzyme has great 
significance in satisfying the large demand of pectinase. Compared with conventional breeding，genome shuffling only needs one 
mutagenesis to avoid revertant，and it could select improved strain in a short period of time . 

The present work aimed at improving the pectinase producing of the initial strain-Aspergillus niger EIM6(pectinase enzyme activity 
is 42799.59U/mL) which is preserved in Engineering Research Center of Industrial Microbiology at Fujian Normal University．

After mutagenesis by UV, NTG and both of them respectively， the mutants high-producing pectinase were selected by congo red 
staining method and DNS pectinase activity bioas-say. Three mutants， U5、U8 and U23 which selected from UV mutagenesis，
improvedthe production of their pectinase in fermentation medium under 28℃ for 80h . With 60664.78, 60548.32, 60257.85U/mL 
pectinase activity in culture，which increased by 41.74%, 41.47%、, 0.79% compared with the initial strain EIM6．Another three 
mutants，N8, N22 and N23 selected from the NTG mutagenesis, also improved their production in fermentation medium at 28℃ for 
80h , with 61134.87, 61325.82, 61518.07U/mL pectinase activity in culture，which increased by 42.84%, 43.29%, 43.74% compared 
with the initial strain EIM6)．The mutants UN9 and UN24 were selected from mutagenesis by UV and NTG，and the activity of 
pectinase were 60709.08 and 61055.82U/mL respectively，which increased by 41.85%, 42.66% compared with the initial strain 
EIM6． 

Those 8 improved mutants were selected for the three rounds of breeding programme by genome shuffling. Finally，a high-yielding 
strain，F3-13 was obtained， with its pectinase activity 77680.71U/mL in culture，which increased by 81.50% compared with 
the initial strain EIM6．The genetic stability of F3-13 was investigated by comparing the production of the pectinase among its 8 
continuous generations. Then，the pectinase in the culture was purified by (NH4)2SO4 salting, gel filtration chromatography and 
anion exchange chromatography．The activity of pectinase was purified to 7.26 times and the recovery rate was 34.22%． 

P-6-010　Comparative analysis of DNA and RNA oxidative damage in tissue and urine of SAMP8 mice by LC-MS/
MS method: urinary 8-oxoG as a critical biomarker of aging
1Wei Gan, 2Ben Nie, 2Fei Shi, 2Jian-ping Cai ( 1Graduate school, Peking Union Medical College & Chinese Academy of Medical 
Sciences, Beijing, China, 2The Key Laboratory of Geriatrics, Beijing Hospital & Beijing Institute of Geriatrics, Ministry of Health, 
Beijing, China ) 

caijp61@vip.sina.com

A sensitive and accurate isotope-diluted HPLC-MS/MS method was developed for simul-taneous analyzing 8-oxo-7, 8-dihydro-
2’-deoxyguanosine (8-oxo-dGsn) and its non-oxidized form dGsn in DNA, 8-oxo-7, 8- dihydroguanosine (8-oxoGsn) and its non-
oxidized form Gsn in RNA, free form of 8-oxodGsn and 8-oxoGsn in urine, respect-ively. DNA and RNA oxidative damage in brain, 
lung, heart, liver, kidney, testis and their corresponding metabolites in urine of senescence-accelerated (SAM) mice were analyzed, 
age-related and tissue specific accumulation of oxidative DNA and RNA base damage in SAM mice were observed, especially 
SAMP8, demonstrating a relationship between age-associated symptoms of dementia and DNA/RNA oxidation. The concentration of 
8-oxodGsn and 8-oxoGsn in urine was in good agreement with 8-oxodGsn/dGsn and 8-oxoGsn/Gsn in tissue. Further, concerning the 
same individual, urinary concentration of 8-oxoGsn was approximately 6-10 fold higher than 8-oxodGsn, indicating measurement of 
8-oxoGsn in urine could be a novel way to evaluate aging process. 

P-6-011　Human genome-specific Real-Time PCR method for sensitive detection and reproducible quantitation 
of human cells in mice
1Pengyue Song, 2Zhenhua Xie, 2Ling Guo, 1Chengmei Wang, 2Yaojiong Wu ( 1School of Life Sciences, Tsinghua University, 2Life 
Science Division, Tsinghua University Graduate School at Shenzhen, Shenzhen 518055, China ) 

wu.yaojiong@sz.tsinghua.edu.cn 

Xenotransplantation of human cells into immunodeficiency mice has been frequently used to study stem cells in tissue repair and 
regeneration and cancer cell metastasis. However, a sensitive and reproducible method to quantify cell engraftment lacks. Here, 
we developed a Real-Time PCR-based method which facilitated consistent detection and quantification of small amounts of human 
cells distributed in mouse organs after infusion. The principle of the method was to directly detect a humans-specific sequence in 
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the human-murine ge-nomic DNA mixture. In a mouse myocardial infarction model, the Real-Time PCR-based method consistently 
determined the amounts of human mesenchymal stem cells (hMSCs) engrafted into the heart and other organs 7 days after infusion of 
as little as 2.5x105 cells, indicating a high sensitivity, and the amounts of hMSCs detected in mice highly correlated to the numbers 
of hMSCs transplanted. Importantly, different from previous PCR-based methods, our method produced highly consistent and 
reproducible results. The reliability of the method was further proven by parallel analyses of DiI-labeled hMSCs in tissue sec-tions 
and in single cell suspensions of mice. Our data show that the present human gen-omic DNA-specific primers-based Real-Time PCR 
method is sensitive and highly reprodu-cible in determining the amount of xenotransplanted human cells in murine tissues. 

P-6-012　The improvements of traces DNA testing Technology and Application in the forensic reconnaissance 
detection

朱晖,  唐文如 ( 昆明理工大学 )

twr@sina.com

Forensic DNA technology is the application of modern DNA technology to analyze the dis-tribution and regulations of genetic 
markers in the DNA in population, to confirm the con-sistency and genetic relationships of the samples, to provide evidences for 
criminal invest-igation and Judicial Judgment. STR is one of the major forensic individual identification technologies at present, but 
in many criminal scene cannot receive enough DNA to detect the STR loci, this situation provide the trouble to forensic inspection 
and investigation. Based on this, using the independent sweat latent fingerprints DNA solution to extract trace fingerprints DNA, to 
amplify 10-100 pg DNA efficiently by multiprimers mixed ampli-fication, products of amplification can achieve 1-2ug,and the results 
provide possibility for the next step of forensic identification. But the allele deviation was existed in the genotyp-ing of fingerprints 
DNA, the experimental method also needs to be improved. It will be en-hanced the trace DNA correct detection rate to using SNP 
markers instead. 

P-6-013　Recombinant BRI1 Releases its Autoinhibition In Vitro

王杰, 王珏, 吴嘉炜, 王志新 ( 清华大学 )

jiaweiwu@mail.tsinghua.edu.cn, zhixinwang@mail.tsinghua.edu.cn

Brassinosteroids (BRs), the basic polyhydroxylated steroid hormones in plants, regulates al-most every phase of plant growth and 
development. Direct binding of brassinolide (BL), the most active brassinosteroid, to the plasma-membrane-localized receptor 
Brassinoster-oid Insensitive 1 (BRI1) initiates the BR signaling pathway, which in turn regulates hun-dreds of BR responsive genes. 
BRI1 consists of an extracellular domain involved in ligand binging, a single transmembrane fragment, and a cytosolic domain 
containing a flanking regulatory sequences-the juxtamembrane (JM) region, a catalytic kinase domain (KD) and carboxy-terminal 
domain (CTD). BRI1 was kept quiescent in the absence of steroids, par-tially due to the autoinhibition by its CTD. However, the 
precise inhibitory mechanism re-mains unclear. In order to understand the regulatory mechanism of BRI1, we reconstituted BRI1-
involved signaling events in vitro. Recombinant cytosolic fragment of BRI1 undergoes autophosphorylation, and the resulting protein 
is able to phosphorylate its physical sub-strate BSK3. Using a continuous spectrophotometric assay, we determined the kinetic con-
stants for BRI1-catalyzed phosphorylation of BSK3. Two BRI1 proteins, JKC and JK, exhib-ited similar kinase activity, indicating 
that the CTD regulates BRI1 kinase activity only be-fore BRI1 activation. Together, our results shed light on the autoregulatory 
mechanism of this essential plant receptor that has important role in plant developmental signaling path-way. 

P-6-014　Establishment of A High-throughput Respiratory viruses detection technology Without RNA 
Purification and Reverse Transcription

杨丹丽, 郑直 ( 中国医学科学院基础医学研究所 )

zhizheng10@yahoo.com

Objective Respiratory viral pathogens are the major cause of morbidity and mortality from acute respiratory infections worldwide, 
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and compose hundreds of virus strains, which presents a major challenge for diagnosis. In this study, we aimed to establish a 
Convenient and high-throughput detection system for efficiently detecting numerous viruses. This can help with large epidemiologic 
study and facilitate the use of ordinary clinical testing labor-atories. Methods We can directly detect viruses’ RNA. The detection 
system utilizes high-throughput microsphere-based xMAP technology coupled with branched DNA technology to amplify the 
signal. There’s no need to extract RNA before detection. We can detect 8 viruses simultaneously in a single reaction, which include 
influenza A/B, parainfluenza vir-us1/2/3, respiratory syncytial virus A/B, and metapneumovirus. The sensitivity and spe-cificity of 
this detection system were evaluated. Results There was no cross-reactivity among the 8 respiratory viruses. The detection sensitivity 
could be achieved below 4695 IVT-RNA molecules per 100ul throat swab sample. Conclusion A sensitive, specific, con-venient and 
high-throughput multiplex detection system to detect multiple respiratory vir-uses is established. 

P-6-015　辐射混合污染环境中耐辐射球菌生物修复的研究

刘立丽, 倪宁 ( 浙江理工大学生科院 )

llliu@zstu.edu.cn

环境污染日趋严重，环境污染如何治理也成为人们越来越关注的话题。利用微生物技术治理、清除或降解转化这些高毒性

芳香烃化合物，由于投资少、占地小又不需特殊设备而成为最有前途的治理环境污染的方法，是一种既经济又环保的方

法。本研究将假单胞菌Pseudomonas CP5的邻苯二酚2，3一双加氧酶基因导入耐辐射球菌Deinococcus radiodurans R1中，使其

具有降解芳香烃化合物的特性，以期用于污染环境的生物修复。

P-6-016　Inducible and reversible regulation of endogenous gene in mouse

孙瑞林 ( 上海南方模式生物研究中心 )

Methods for generating loss-of-function mutations, such as conventional or conditional gene knockout, are widely used in deciphering 
gene function in vivo. By contrast, inducible and reversible regulation of endogenous gene expression has not been well established. 
Using a mouse model, we demonstrate that a chimeric transcriptional repressor molecule (tTS) can reversibly inhibit the expression 
of an endogenous gene, Nmyc. In this system, a tetracycline response element (TRE) artificially inserted near the target gene’s 
promoter region turns the gene on and off in a tetracycline-inducible manner. NmycTRE mice were generated by inserting a TRE into 
the first intron of Nmyc by the knockin technique. Nmy-cTRE mice were crossed to tTS transgenic mice to produce NmycTRE/TRE:
tTS embryos. In these embryos, tTS blocked Nmyc expression, and embryonic lethality was observed at E11.5d. When the dam was 
exposed to drinking water containing doxycycline, normal en-dogenous Nmyc expression was rescued, and the embryo survived to 
birth. This novel ge-netic modification strategy based on the tTS-dox system for inducible and reversible regu-lation of endogenous 
mouse genes will be a powerful tool to investigate target genes that cause embryonic lethality or other defects where reversible 
regulation or temporary shut-down of the target gene is needed. 

P-6-017　High-Throughput Next-Generation Sequencing-Based Solutions to Cardiovascular Disease

胡敏珊, 方定志 ( 四川大学华西基础医学与法医学院生物化学与分子生物学教研室 )

minshanhu@gmail.com, dzfang@scu.edu.cn

Cardiovascular Disease (CVD) has been shown to be highly heritable, with heritability as high as 60%. However, despite the rapid 
identification of novel targets for CVD and its risk factors, few have been translated into clinical practice.

Whereas Genome-wide association studies (GWASs) have had great success in identify-ing genetic loci associated with CVD, many 
challenges exist. First, these studies typically use only single-nucleotide polymorphisms (SNPs) that occur at a frequency of 1%. Thus, 
rarer SNPs with stronger effects are difficult to be identified by a GWAS. Second, the phenotypes of CVD are due to the sum of multiple 
polymorphisms, each with relatively small effects on disease, as for all association analyses, a clear CVD phenotype is required.

With the development of next-generation DNA sequencing (NGS) technologies, the hu-man genome has been mapped into 
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individuals. Recent advances in the massively parallel sequencing development replace the use of natural nucleotides or reversible 
terminators via the detection of continuously added fluorescently labeled nucleotides to the growing DNA strand, therefore enhancing 
the speed of production and the output length of nucle-otide sequence reads. Comparing to the capillary sequencers based on the 
Sanger meth-od, NGS can lower the cost from three billion dollars to the targeted one thousand dollars per genome. NGS has been 
used to follow up GWAS loci for associated CVD phenotypes, to identify rare CVD traits through exome sequencing, and to identify 
structural variation in the genome.

The evidence accumulating from GWASs suggests that frequent polymorphisms with small odds ratios were linked to only a small 
portion of all the cases of the disease. In-stead, many heterogeneous rare or low-frequency variants have been hypothesized to ex-
plain larger proportions of CVD heritability. As a follow-up to GWASs, deep sequencing of candidate genomic regions provides a 
focused approach for assessing both common and less-common genetic variation at the site of interest.

The genetic origin of common complex or multifactorial diseases differs essentially from that of monogenic disorders. Whereas 
sequencing to date has mainly been limited to un-raveling single-gene or oligogenic causes of CVD, large-scale exome sequencing 
becomes necessary to apply next-generation sequencing to the study of this disease.

The importance of the structural variants to CVD remains poorly understood. More de-tailed analyses will be needed to assess the 
relationship.

To date, genomic information is not widely applied in clinical cardiology. Advances in laboratory medicine through next-generation 
sequencing will rapidly advance genomic cardiovascular medicine. 

P-6-018　A dual signal amplification and cost reduction modified ELISA strategy using graphene oxide sheets 
and gold nanoparticles functionalized with antibody for the determination of GST

林虹君 ( 北京蛋白质组研究中心 )

As a classical immunoassay method, enzyme linked immunosorbent assay (ELISA)1 is an effective, powerful and most commonly 
used analytical strategy for detecting and measur-ing trace biomarker or other proteins via a horseradish peroxidase (HRP) labeled 
immun-oreagent as a signal generator.2 Despite its popularity, ELISA has some shortcomings such as the need of expensive 
antibodies, the poor limit of detection (LOD) and multiple incub-ation and washing steps. 

To address these issues, we developed a novel dual signal amplification and cost reduction modified ELISA strategy by using 
graphene oxide (GO) sheets3 and gold nanoparticles (GNPs)4 functionalized with antibody to improve LOD greatly and reduce 
the cost signific-antly with the glutathione S-transferase (GST) protein as a model. The process of signal amplification includes 
the following two steps. First, GNPs is introduced to combine with primary antibody (Ab1) and assisted primary antibody (aAb1). 
Second, GO is introduced to combine with more second antibody (Ab2) labeled with HRP. At the same time, the cost is reduced by 
introducing aAb1 and excessive Ab2 bound to GO. 

By evaluation on the method, its LOD is 0.2 μg mL-1 which is lower than that of a conven-tional ELISA with LOD being 3.2 μg 
mL-1, so 16-fold amplification is achieved. More im-portantly, the cost of the new method is reduced nearly to a quarter of that 
of a conven-tional ELISA. In addition, the good reproducibility is achieved through analyses of three in-dependent experiments 
conducted. To our knowledge, it is first reported that the modified ELISA with dual signal amplification and cost reduction is built 
by introducing nano-materials (NMs) of GNPs and GO successively, and can be expected that the method could be widely used for 
detecting trace targeted biomolecule, for biological and clinical laborat-ories. 

P-6-019　High-throughput analysis of the protein subcellular localization by intelligent selective reaction 
monitoring-mass spectrometry

Junying wei, yangjun zhang, aihua sun, yan zhao, wantao ying, yunwei hao, ying jiang, xiaohong qian ( State Key Laboratory of 
Proteomics, Beijing Proteome Research Center, Beijing Institute of Radiation Medicine ) 

qianxh1@163.com 
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Protein activities can be assigned to particular cellular compartments, and proper localiza-tion could facilitate understanding the 
fundamental biological function of proteins.1 To predict protein localization, although some algorithms have been developed, high 
false-positive rates were observed in their applications. In addition, as commonly used experi-mental method, green fluorescent 
protein (GFP) used in fluorescence microscopy can provide useful information about protein localization in living cells. However, 
low through-put was an obstacle to large-scale analysis, and quantitive information cannot be obtained during localization assay. 
Recently, a high-throughput strategy for large-scale protein loc-alization based on differentially quantitative detection of proteins 
in isolated organellar compartments and shotgun-based mass spectrometry analysis offers the opportunity to determine subcellular 
localization of proteins. However, the approach also exhibits a high false-positive rate. So it is urgent to develop a more effective 
technique for high-throughput quantitation and then localization analysis of organelle proteins on large-scale. 

Selective reaction monitoring-mass spectrometric technique (SRM-MS) was introduced in-to proteomic field for quantitative analysis 
of proteins by detection of the transitions from the peptides of targeted protein in recent years.2 And stable isotope dilution (SID) 
tech-nology is often coupled to SRM-MS for the absolute quantification of the target proteins. To further increase the analytical 
throughput, a new strategy named intelligent selective reaction monitoring (iSRM) was developed based on commonly used SRM-
MS strategy. Due to the innovative design, an increased throughput was obtained, which faciliates the large-scale quantitation 
analysis of proteins. But, whether such method is suitable for high-throughput targeted quantitation and localization assay of 
organelle proteins still need further study. 

In this study, a creative high-throughput approach based on subcellular fractionation3 and iSRM method was developed for targeted 
quantitation and localization of the organelle proteins from mouse liver. By using SID-iSRM based absolute quantification and 
iSRM based relative quantification, the absolute and relative amounts of proteins across differ-ent organellar compartments can be 
obtained respectively, and the subcellular location of the corresponding proteins could be deduced. Large-scale experimental results 
of 661 proteins from different organelles of mouse liver indicate that, compared with protein loc-alization notation from Swiss-
Prot database, consistency of subcellular location determina-tions between our result and previous database was as high as 97.7%. 
Moreover, an in-creased throughput was also obtained with the analysis of exceeding 3000 transitions cor-responding to 100 proteins 
in a 60 minute run. The lowest quantification limit and lowest detection limit are 2.5×10-3 μg/mL and 7.5×10-5 μg/mL, respectively. 
By combination of isotope labeled internal standard peptides, this innovatively established high specificity, high confidence and high-
throughput quantification method makes large-scale protein subcellular location prediction a promising strategy, and could be used as 
an effective strategy for both quantitation and localization of targeted proteins in an important biolo-gical complex or a network.

P-6-020　Cloning and expressing of DJ-1 L166P mutant with HA Epitode by overlap and longprimer methods

马幸, 朱飞舟( 中南大学 )

feizhuo@163.com

In the research of protein function, we often need clone the protein mutant to discuss the effects of the mutation on the protein. 
Moreover, in order to detect the protein easily, we usually attach an epitope at the end of the protein, such as c-myc, HA, Flag etc. In 
this work, using overlap and long-primer methods, we have cloned and expressed Parkin-son’s disease associated protein DJ-1 L166P 
mutant with HA epitode successfully. At first, we chose pcDNA3.1(+) as the clone vector and DJ-1 wild type(wt) cDNA plasmid as 
the template of PCR. Then, we designed 4 primers, DJ-1-F, DJ-1- L166P-R, DJ-1-L166P-F and DJ-1-HA-R. Both DJ-1-L166P-R 
and DJ-1-L166P-F contained the L166P (497T>C) mutation site, and they were complementary at the same time. DJ-1-F and DJ-1- 
L166P-R can amplify the N terminal of the DJ-1 cDNA, 0-512 nt（nucleotide）. DJ-1-L166P-F and DJ-1-HA-R can amplify the C 
terminal of the DJ-1 cDNA, 489-570 nt. The DJ-1-HA-R has the sequence of the HA epitope, so it is a long primer with 60 nt. As a 
result, the amplify-ing C terminal of the DJ-1 cDNA fragment has the sequence of the HA epitope. In addition, the DJ-1-F has the site 
of kpnⅠ, and DJ-1-HA-R has the site of BamHⅠ. In the process of cloning, firstly, we amplified the N and C terminals of the DJ-1 
L166P cDNA respectively. Secondly, we incubated denaturated N and C terminals of the DJ-1 L166P cDNA to form the DJ-1 L166P 
cDNA full length in the condition of Taq polymerase, for these two frag-ments are overlapped. After that, using DJ-1 L166P cDNA 
full length as template, and us-ing DJ-1-F and DJ-1-HA-R as primers, the DJ-1 L166P cDNA with HA tag was amplified by PCR. 
Both DJ-1 L166P cDNA and pcDNA3.1(+) were digested by kpnⅠ+BamHⅠ, and they were ligated together to produce the DJ-1 
L166P with HA eukaryotic expressing vector. After transfecting HEK293 cell, the DJ-1 L166P with HA can be expressed, because it 
can be detected by Western blot with anti-HA mouse monoclonal antibody. 
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In this work, we have developed a method to construct DJ-1 mutant with HA epitope vec-tor. This method can be used to construct 
other mutants, or attach other epitodes to any protein. Since it is easy to be mastered and fast to be conducted, for only one time 
ligation is needed, the method will be welcome by researches. 

P-6-021　Evaluation on application value of identication in cucurbitaceae by ITS2 
1Yinlin Tang, 1Yong Liu, 2Hui Yao, 3Zhendong Chen, 1Yaosheng Wu, 1Peng Xu, 1Dong Jiang ( 1Guangxi Medical University, 2Institute 
of Medicinal Plant Development, Chinese Academy of Medical Sciences&Peking Union Medical College, 3Institute of Vegetable 
Development,Guangxi Academy of Agricultural Sciences ) 

wuyaosheng03@sina.com

To discuss the influence of the analytical data selection of the ITS2 sequences as DNA bar-code identification ability in the 
Cucurbitaceae. First three data sets have been builded which contained ITS2 sequence from difference samples of Cucurbitaceae: 
Data-set1(Experimental group ), Dataset2 (sequences both from experiment and GenBank group ), and dataset3 (portion of dataset2 
group). Then the ITS2 identification capacity by com-paring intra- and inter-specific variation, barcoding gap, and identification 
efficiency (with BLAST 1 and Nearest Distance methods) between the three data sets have been evaluated. The results showed the 
rate of successful identification using ITS2 sequence among three data sets could reach 100% at the genus level and 100%, 52.5 
% and 66.5% respectively at the species level with Nearest Distance method, 100%, 67.8% and 90.6% respectively with BLAST1 
method. It is thus clear that the differences selection of data would lead to the large discrepancy of the identification success rate. 
Among three data sets, only in data-set2 the Barcoding Gap was not obvious.Therefore, the inclusion criteria of data in DNA barcode 
analysis is worth to further study. The results also showed that ITS2 also could be obtained from the dried herbs. 

P-6-022　Effect of rare earth Nd3+ on oxidative damage markers 8-OH-dG of B. subtilis
 1Congyao Wang, 2Dongyan Zhang, 2Llimin Wang, 2Lihua Lliu( 1Chemical Engineering College of Inner Mongolia University of 
Technology, Hohhot, 010051, 2Chemical Engineering College of Inner Mongolia University of Technology ) 

wangle2323@126.com 

Rare earth elements have attracted more and more interest in bio-security because of theirwide uses in agriculture, animal husbandry, 
industry and biological medicine. There are stillmuch argument weather the rare earth elements can lead to carcinogenesis, 
malformationand mutagenicity [1-3]. 8-hydroxy-2' deoxyguanosine (8-OH-dG) as a product of ROS in-duced by DNA damage is an 
ideal biomarker of oxidative DNA damage [4].

Purposes of this research are to explore the effect of rare earth Nd3+ on oxidative damagemarker 8-OH-dG of B. subtilis. Different 
concentrations of rare earth Nd3+ (concentrationof 1 × 10-4mol / L or 1 × 10-5mol / L) were added into medium and oscillated at 
37℃ and170r/min for 48h. Bacteria were collected by centrifugation and DNA was extracted bybacterial genomic DNA extraction 
kit. Agarose Gel Electrophoresis and UV spectrophoto-meter were used to detect the OD260, OD280 qualitatively and quantitatively. 
DNA solu-tion of 150μL was vacuum-dried for 90min, added with 88% formic acid 300μL, hydrolyzedfor 90min at 140℃, and 
dissolved in 200μL chromatography pure methanol. High perform-ance liquid chromatography, an ultraviolet detector, was used to 
detect 8-OHdG.

The experimental results show that the concentration of Nd3+ at 1 × 10-5mol / L and 1 ×10-4mol / L can increase the content of 
8-OH-dG. The content of 8-OH-dG is higher than 1× 10-4mol / L when the concentration of Nd3+ is 1 × 10-5mol / L. The fact that 
traceamounts of rare earth Nd3+ can increase the content of 8-OH-dG of B.subtilis indicatesthat the rare earth Nd3+ may injure 
DNA of B. subtilis. Although the mechanism is unclearat present the results is very meaningful in the biological safety of the rare 
earth, rare earthelements carcinogenic, teratogenic and mutagenic. It implies that rare earth elements maylead to carcinogenesis, 
malformation and mutagenicity.
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P-6-023　Towards active diagnosis and surveillance of malaria for elimination: a novel, sensitive assay for high 
throughput molecular detection of plasmodia

郑直, 程志斌 ( 中国医学科学院基础医学研究所 )

zhizheng10@yahoo.com

Background: Although malaria remains as one of the leading infectious diseases in the world, the decline in malaria transmission 
in some area makes it possible to consider elim-ination of the disease. As countries approach elimination, malaria diagnosis needs 
to change from diagnosing ill patients to actively detecting infections in all carriers including asymptomatic and low-parasite load 
patients. However, none of the current diagnostic methods has both the throughput and the sensitivity required. 

Methods: We adopted a sandwich RNA hybridization assay to detect genus Plasmodium 18S rRNA directly from the whole blood of 
Plasmodium falciparum and Plasmodium vivax patients without RNA isolation. We tested the assay with 202 febrile patients from 
malaria endemic areas, using 20μl of each blood sample in 96-well plate format with a two-day ELISA-like workflow. Results were 
compared with diagnosis using microscopy, rapid dia-gnostic test (RDT) and genus specific real time PCR. 

Results: Our assay identified all 66 positive samples diagnosed by microscopy, including 59 poorly stored samples that underwent 
multiple freeze-thaw due to resource limitation. The assay uncovered three false-negative samples by microscopy and four false-
negative samples by RDT, and agreed completely with real time PCR diagnosis. There was no negat-ive sample by our assay that 
would show positive when tested with other methods. The detection limit of our assay for P. falciparum was 0.04 parasite/μl. 

Conclusions: The assay’s simple workflow, high throughput and sensitivity make it suit-able of active malaria screening. 

P-6-024　A novel, histone based high-throughput DNA purification system

郑直, 程志斌 ( 中国医学科学院基础医学研究所 )

zhizheng10@yahoo.com

Quantities of tumor DNA could account for from only 3% to as much as 93% of total circu-lating DNA (1), and tumor specific 
traits can be observed in both tumor cells and cell free DNA (2). Combined with its non-invasiveness nature, circulating DNA 
is a good target for clinical cancer diagnosis. It has now been successfully adopted for detection of tu-mor-specific mutation in 
colorectal, pancreas, lung, bladder, head and neck and liver can-cers (3). Most of these diagnoses were done through identification 
or quantification of tu-mor related mutations, microsatellite alterations or gene promoter modifications in extrac-ted cell free DNA. 
Current DNA extraction methods, however, is not suitable for processing large number of samples. Based on the findings that 
majority of circulating DNA in blood exists as nucleosomes, we designed a new method for high-throughput DNA purification 
from plasma. We implemented pan-histone specific, biotinylated antibody to capture nuc-leosomes in plasma, and to anchor it to a 
streptavidinated 96-well plate. DNA wrapped in the anchored nucleosomes is then released by proteinase K treatment. We tested this 
DNA purification method with 10 clinical plasma samples, and all purified DNA can be amplified in the following real time PCR, 
while control (water) are negative. We also test plasma of one NSCLC patient and successfully detected the EGFR exon 19 mutation, 
which was con-firmed by conventional method. In conclusion, this new DNA purification method can puri-fy DNA from plasma in a 
96-well plate format. 

P-6-025　还原香叶醇生成香茅醇的酶

曾英, 赵沛基 ( 植物化学与西部植物资源持续利用国家重点实验室，中国科学院昆明植物研究所 )

biochem@mail.kib.ac.cn

香叶醇还原为香茅醇是合成植醇生产维生素E和维生素K的首步反应，通常采用酵母(Saccharomyces cerevisiae) 作为全细胞生

物催化剂进行香叶醇的生物还原，但究竟是酵母的哪一个酶在起作用一直未见报道。近来发现，有一类老黄酶（old yellow 

en-zyme，简称OYE）能够催化含吸电子基团（如酮、醛、酸、酸酐、酯、内酯、硝基等）的不饱和碳-碳键发生不对称还

原反应，生成多至两个手性中心，具有较强的立体选择性和区域选择性，在手性催化上显示出良好的应用潜力。已克隆
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表达的OYE来自细菌（Bacillus, Zymomo-nas）、酵母（Saccharomyces, Can-dida）和番茄等，催化底物包括含活化双键的

cyclohexenone、ketoisophorone、maleimide，2-phenyl-1-nitropropene、 2,4,6-trinitrotoluene、2-alkenals等。相对于含吸电子

基团的不饱和双键，香叶醇的烯丙醇双键不属于上述活化双键的范围，而且通常认为老黄酶对烯丙醇双键无作用。本文克

隆了酵母和三种植物包括橡胶、香茶菜、淫羊藿的OYE基因，并在大肠杆菌中超量表达了可溶蛋白，GC-MS检测发现重组

菌全细胞和重组蛋白能够还原香叶醇生成唯一产物香茅醇，研究还证实酵母和橡胶来源的重组酶活性最高。

P-6-026　Rescue the failed Half-ZFN by a sensitive mammalian Cell-Based luciferase reporter system

张伟锋, 夏海滨, 孟文鹏, 赵静, 王顺娟 ( 陕西师范大学生命科学学院 )

hbxia2001@163.com

ZFN technology is a powerful research tool and has been used for genome editing in cells lines, animals and plants. The generation 
of functional ZFNs for particular targets in mam-malian genome is still challenging for an average research group. The modular-
assembly method is relatively fast, easy-to-practice but has a high failure rate. Some recent studies suggested that a ZFP with low 
binding activity might be able to form a working ZFN pair with another binding active half-ZFP. In order to unveil the potential ZFP 
candidates among those with low binding activities, this paper established a highly sensitive mam-malian cell-based transcriptional 
reporter system to assess the DNA binding activities of ZFPs by inserting multiple copies of ZFN target sequence fragment (TSF) of 
an interested gene (e. g., hPGRN or hVEGF). Our results showed that this system increased the screening sensitivity up to 50 folds 
and markedly amplified the differences in the binding activities between different ZFPs. We also found that the targeted chromosomal 
gene repair effi-ciency of each hPGRN or hVEGF ZFN pair was in proportion with the combination of the binding activities of the 
ZFL and ZFR. A ZFR with low binding ability was able to form a biological active ZFN if combined with a ZFL with relatively high 
binding ability. Lastly, site-specific genome editing by hPGRN ZFNs generated by this system was confirmed by se-quencing, and the 
PGRN knock-out cell line showed significantly decreased cell growth compared with the control. Our system will provide a valuable 
tool for further optimizing the nucleases with regard to specificity and cytotoxicity. 

P-6-027　Molecular simulation as the efficient tool to reveal the microscopic mechanism of protein 
chromatography

林东强, 姚善泾 ( 浙江大学化学工程与生物工程学系 )

The chromatography can provide high selectivity to meet high purity required for biophar-maceuticals products. However, till now 
the understanding on the microscopic mechanism (molecular interactions) of the chromatography is quite limited, which certainly 
hinder the optimization of separation conditions and the development of novel technologies. With the mixed-mode chromatography 
(MMC) for antibody purification as the model, the methods of molecular simulation was introduced to study the molecular 
interactions and separation behaviors during the bioprocess. 

MMC is a novel technology for bioproduct separation, especially for antibody. The mixed-mode ligands typically combine 
multiple binding modes, like hydrophobic interaction, electrostatic forces and hydrogen bonding, resulting in a variety of protein-
ligand interac-tions and unique selectivity. To better understand the ligand-protein interactions behind the macroscopic separation 
phenomenon, a molecular simulation approach has been es-tablished with the methods of molecular docking and dynamic simulation. 
The results in-dicate that at neutral conditions the ligand can bind stably on some special hydrophobic pockets on the IgG surface. 
When the pH lowers to 4.0, the ligand would depart quickly from the protein surface due to the charge-induced electrostatic 
repulsion. The effects of ligand structure, ligand cluster, gel matrix and liquid conditions on the ligand-protein in-teractions can also 
be investigated with the methods of molecular simulation, and the binding energies could be evaluated. The molecular simulation 
results would be useful for the process development and the design of novel ligands for MMC. 

With the computer-aided molecular simulations approaches, it is possible to evaluate the multiple interactions between target protein 
and functional ligand at molecular detail, which certainly help to explore the molecular mechanism of bioseparation, optimize the 
separation conditions and develop new ligands for bio-product recovery and purification. 
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P-7-001　MicroRNA-107 is down-regulated in human glioma and suppressed tumorigenicity by promoting cell 
apoptosis

Jie He, Wanyu Zhang, Qiangqiang Zhou, Fei Zhou, Yu Li ( 哈尔滨工业大学  )

liyugene@hit.edu.cn

Background: microRNAs (miRNAs) could play a fundamental role in regulation of diverse cellular pathways including 
differentiation, proliferation and apoptosis，acting as tumor suppressors or oncogenes. Although defective expression of miR-107 
has been observed in several types of cancers, its pathophysiologic role and relevance to tumorigenesis re-main elusive. The purpose 
of this study was to gain a better understanding of the role that miR-107 played in specific cellular pathways, acting as a tumor 
suppressor in brain glioma. Results: miR-107 was significantly downregulated in 40 cases of human glioma tissues and 4 glioma 
cell lines, compared with 12 cases (non-tumor tissues) from traumatic brain injury patients by real-time RT-PCR. Forced expression 
of miR-107 suppressed cell proliferation in vitro by MTT assay and an anchorage-independent growth assay in U251 and U87-
MG cells. Also miR-107 could induce apoptosis of the cells by activating caspase 3/7. Futher-more, using mouse model of human 
glioma, mice bearing miR-107 overexpression demonstrated an inhibition of tumor growth compared with controls. In addition, we 
found that apoptosis cells were increased in glioma tissues treated by miR-107 in mice. Conclusions: Our data show that miR-107 
plays important inhibitory role in glioma cell growth by inducing apoptosis and may be the potential therapeutic and diagnostic target 
against human gliomas. 

P-7-002　Genome-wide discovery of microRNAs in eukaryotes without completed genome data using super-
computer

Jun-Zhi WEN, Jian-You LIAO, Jian-Hua YANG, Ling-Ling ZHENG, Dao-Gang GUAN, Hui ZHOU, Liang-Hu QU ( State Key 
Laboratory for Biocontrol,Sun Yat-Sen University )

 lssqlh@mail.sysu.edu.cn 

Backgrounds: 

With the rapid development of high-throughput technologies in life sciences, bio-data are entering an era of big-data. The data 
analysis and storage of high-throughput technolo-gies data has become a key in biology research. Super-computers are powerful and 
able to greatly facilitate systematic discovery of non-coding genetic resources. 

Method: 

We chose banana (Musa sp., AAA) as an example. With high-throughput sequencing, we got small RNAs in transcriptome and 
precursor microRNAs. Using Guangzhou su-per-computers and self-developed software, mirExplorer, we got genome-wide 
microRNAs in banana, which has the potential to apply in any RNA sample in any organisms. 

Results: 

Using Illumina sequencing, Approximate 104.18 million reads were obtained. The usable reads is the majority (96.7%) of Illumina 
sequencing in banana (AAA). The majority of the length of reads are 21nt (24.38%) and 24nt (20.69%), which implies miRNAs are 
abundant in the Illumina sequencing in banana (AAA). We invented a method for genome-wide dis-covery of miRNAs in species 
without genome data using super-computer, with which we identified 188 precursor miRNAs and 314 mature miRNAs in banana (Musa 
sp.). The result reached the level of Zea mays (RefGen_v2) in miRBase database, which are 172 precursor miRNAs and 321 mature 
miRNAs. We chose EST method as reference, which got 48 pre-cursor miRNAs and 92 mature miRNAs in banana (Musa sp.). It 
shows the new method is better than EST method, the current method for non-model organisms. 

Conclusions: 

We develop an efficient platform with super-computers which are capable of gen-ome-wide discovery of microRNAs in any RNA 
sample in any organisms especially in non-model organisms without genome. 
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P-7-003　The significance of miRNAs analysis by in situ hydridization in metastatic breast cancer
1杨晓红, 1王晟, 2肖影群, 2章萍, 3裴力蓉, 3石慧东, 1熊小亮, 1罗达亚 ( 1南昌大学基础医学院, 2南昌大学附属感染病医院, 3佐治
亚医科大学 生物化学与分子生物学系 )

luodaya@hotmail.com 

MicroRNAs (miRNAs) are a class of endogenous non-protein coding small RNAs, misex-pression of which takes part in cancer 
development and progression. miR-200c and miR-205 regulate tumorigenesis and development through inhibition of epithelial 
- mesen-chymal transition (EMT), but the mechanism involved and their clinical application as bio-markers are still needed to 
perfect. Based on it, we explored the mechanism of miR-200c and miR-205’s inhibition of metastasis in breast cancer with in vitro 
experiments and tis-sue array analysis. 

Quantitative RT-PCR (qRT-PCR) was used to analyze the expression of miR-200c and miR-205 in 4 less aggressive breast cancer cell 
lines (BT474, MCF7, T-47D and ZR-75-1) and 4 aggressive lines (BT549, HS578T, MDA-MB-231 and SUM159). Secondly, migration 
and in-vasion assays were performed to test the migration and invasion ability of tumor cells transduced with miR-200c or miR-205 
mimic. Finally, expression assays were performed to miR-200c with the target X and miR-205 with the target Y on tissue microarrays 
(from Alenabio Corporation of Xi’an) using in situ hybridization (ISH) and im-muno-histochemistry (IHC) methods, respectively. 

The results of qRT-PCR has shown that the expressions of miR-200c and miR-205 in the 4 less aggressive breast cancer cell lines 
were higher than those in the 4 aggressive lines. Mi-gration and invasion assays confirmed that the migration and invasion ability of 
MDA-MB-231 cells transduced with miR-200c or miR-205 mimic were lower as compared to the con-trol group. The results of ISH 
on tissue specimen have shown that the expression of miR-200c was closely related to clinical stages and TNM classifications (p<0.05), 
and miR-200c expression decreased with the clinical progression of breast cancer; while, compared with the benign tumor, miR-205 
expression decreased in malignant breast cancer (p<0.05). The results of IHC on tissue arrays have suggested that the target X of 
miR-200c and Y of miR-205 were both positively related to malignancy grade (p<0.05), with X and Y were up-regulated in malignant 
breast cancer. In some tissues, expression of miR-200c has an in-verse relationship with its target X as well as miR-205 with Y. 

In summary, through regulating metastasis process, miR-200c and miR-205 might play roles in breast cancer development and 
progression; Application of miRNA ISH on tissue specimen would provide more convenient conditions to clarify the mechanism of 
miRNAs and their clinical application as biomarkers. 

P-7-004　Axon-enriched microRNA-181d contributes to axon elongation of embryonic sensory neuron

潘林 ( 上海生物化学与细胞生物学研究所 )

MicroRNAs (miRNAs) are small noncoding RNAs that regulate gene expression post-transcriptionally. Their roles in nervous system 
are being recognized. Here we show that miR-181d, which is enriched in the axons of cultured rat dorsal root ganglion (DRG) 
cells, regulates the axon growth, possibly through its downstream targets: calmodulin 1 (Calm1) and microtubule associated protein 
1B (Map1B). We employed the compartmentalized cell-culture chamber to get a pure axonal fraction of DRG neurons and determined 
miRNA expression in the axons. Quantitative real-time PCR showed that miR-21、miR-181d、miR-377 and miR-712 were relatively 
abundant in the distal axons compared to the cell bodies of DRG neurons. The knocking down and over-expression experiments detected 
that miR-181d was a negative regulator of axon growth. Besides, Map1B and Calm1 were the tar-gets for miR-181d both in HEK293T 
cells and DRG neurons. Future work needs to test whether miR-181d regulate the axonal growth of DRG neurons through Map1B 
and Calm1. We are planning to use siRNA knocking down experiment to test if Map1B and Calm1 me-diate this process. 

P-7-005　MicroRNA-196 regulates migration-associated gene PTTG1IP in cancer cells
1Shaofei YAN, 2Wei DING ( 1Department of Biochemistry and Molecular Biology, Capital Medical University, 2Department of Medical 
Genetics, Capital Medical University; Department of Biochemistry and Molecular Biology, Capital Medical University ) 

weiding@ccmu.edu.cn 

PTTG1IP is one of the important transcription factors that regulate the transcription of many cancer-related genes during tumor 
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progression. The overexpression of PTTG1IP was lately known to enhance the migration and invasion of MCF-7 cells. High 
mRNA levels of PTTG1IP were found in many types of cancer cells, however, the PTTG1IP protein levels did not increase to the 
same extents. This indicated that a post-transcriptional regulation mechanism of PTTG1IP expression might be existed and played 
important roles. As miRNAs often regulate gene expression during translation by base pairing with the target gene transcripts, we 
performed bioinformatics analyses and found a highly conserved pu-tative miR-196 targeting sequence in PTTG1IP mRNA. We have 
applied both synthetic mimics and inhibitors of miR-196 to demonstrate that the PTTG1IP protein levels were in-deed responded to 
the treatments accordingly. Using a set of constructed luciferase dual reporter plasmids containing the putative or mutant miR-196 
sites, we confirmed the func-tional target site and were able to quantitatively assess the effect of miR-196 on PTTG1IP expression. 
Interestingly, PTTG1IP can be induced by hypoxia in many cancer cells, but the miR-196 levels are suppressed. Our findings not only 
helped to explain the inconsistent observation of PTTG1IP expression at mRNA and protein levels, but also suggested that miR-196 
might be able to modulate the migration and invasion of cancer cells, especially at the conditions of hypoxia. 

P-7-006　The computational RNomics platform for ncRNAs and comparative transcriptomes in eukaryotes

郑凌伶, 屈良鹄 ( 中山大学 )

lssqlh@mail.sysu.edu.cn

The eukaryotic genome contains varying numbers of non-coding genes which play import-ant regulatory roles in the form of non-
coding RNAs (ncRNAs). Next Generation Sequen-cing (NGS) technology had made it efficient to profile all small RNAs in genome 
wide and in phylogenetic related organisms, therefore is very suitable to predict functional RNAs on a global scale, at the same time, 
it also provides new challenges for data storage and min-ing. We have developed a computational RNomics platform that integrates 
the methods of multiple disciplines for ncRNA analysis especially in protists. Adopt the advantage of GPU computing, we specially 
focus on the storage, identification and functional prediction of ncRNAs from NGS data. Using this platform, a series of ncRNAs 
have been deeply annot-ated, for example, pseudogenes, microRNAs, siRNAs et al. We identified these ncRNAs in the deep-
branching eukaryotes including Chlamydomonas reinhardtii, Trypanosoma brucei, Trichomonas vaginalis, et al and compared the 
categories, characteristics and func-tions of these ncRNAs between different stages. These results implied a more complex regulatory 
picture than previously thought and also shed light on questions regarding the origins and evolution of ncRNAs. The platform 
provides rapid and accurate analysis of large-scale NGS sequencing data and effective tools to fully reveal the non-coding genetic 
resources and its regulatory functions. 

P-7-007　Analysis of the signaling pathway network regulated by miRNA-200c related to metastasis in breast 
cancer
1王晟, 1刘卓琦, 2肖影群, 3裴力蓉, 1杨晓红, 1熊小亮, 3石慧东, 1罗达亚 ( 1南昌大学基础医学院, 2南昌大学附属感染病医院, 3佐
治亚医科大学 生物化学与分子生物学系 )

luodaya@hotmail.com 

Objective: MicroRNAs (miRNAs) are a class of small, non-coding RNAs of 19-25 nucle-otides, which regulate gene expression by 
translational repression or mRNA degradation. Although the functions of specific miRNAs in cancer development and progression 
have been extensively investigated, few studies have focused on the signaling pathway network analysis regulated by miRNAs. In 
this study, starting with the signaling pathway network, we sought to discover the multistrata and multichannel regulation of miRNA-
200c related to metastasis in breast cancer. 

Methods: MiRNA expression profiles of 12 breast cell lines including 8 less aggressive lines (MCF10A, MCF12A, BT474, MCF7, 
MDA-MB-468, SK-BR3, T-47D and ZR-75-1) and 4 ag-gressive lines (BT549, HS578T, MDA-MB-231 and SUM159) were 
generated using Affy-mertrix miRNA Array. 4 mRNA expression profiles of miR-200c mimic transduced aggress-ive cell lines 
were collected with Affymertrix U133 Plus 2.0 Array. Zeb1 was selected to val-idate the effectiveness of the arrays’ results using 
quantitative RT-PCR and western blot. Finally, the analysis of common signaling pathways related to differentially expressed genes 
in the 4 aggressive cell lines by MAS (a bioinformatics software from Capitalbio Cor-poration) was performed. 

Results: The miRNA expression array analysis has shown that 44 out of 847 miRNAs were differentially expressed (p<0.01) 
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between less aggressive and aggressive cell lines. Among the 44 differentially expressed miRNAs, 30 miRNAs (i.e. miR-200c, 
miR-205, miR-203, and miR-141) were down-regulated in aggressive cell lines as compared to non-aggressive lines, while 14 
miRNAs (i.e. miR-146a, miR-138, and miR-100) were up-regulated. The mRNA expression array analysis has shown that the 
number of differentially expressed genes (Fold change ≦-1.25 or ≧1.25) in BT549, HS578T, MDA-MB-231 and SUM159 cell 
lines transduced with miR-200c mimic were 2449, 3830, 3250 and 3659 compared to the control group, including 33 co-upregulated 
and 13 co-downregulated ones. The detection of zeb1 (1 of 13 co-downregulated genes) expression using qRT-PCR and western 
blot has shown that the coded mRNA and protein of zeb1 were both reduced. MAS analysis sug-gested that the common signaling 
pathways (p<1.00E-8) correlated with the differentially expressed genes contained olfactory transduction, cell adhesion molecules 
(CAMs), ECM-receptor interaction, cytokine-cytokine receptor interaction, antigen processing and presentation pathways, and so on. 
Connected with the co-regulated genes, several path-ways had close interrelationship. 

Conclusion: In summary, taking the analysis of the signaling pathway network regulated by miR-200c related to metastasis in breast 
cancer as an example, the means of focusing on the signaling pathway network regulation may supply much more detailed and 
accurate information to reveal the multistrata and multichannel roles of miRNAs. 

P-7-008　Argonaute HITS-CLIP decodes microRNA–mRNA interaction maps during liver development

Hui Xu, Yin Zhang, Shu-Juan Xie, Jian-Hua Yang, Hui Zhou, Liang-Hu Qu ( State Key Laboratory for Biocontrol, Sun Yat-sen 
University ) 

lssqlh@mail.sysu.edu.cn

Background

MicroRNAs (miRNAs) are a family of small, non-coding RNAs that have emerged as post-transcriptional regulators of gene 
expression. Increasing evidences have shown the critical roles of miRNAs in the regulation of cell differentiation and organogenesis, 
the challenge now has become the exploration of the gene regulatory networks composed of hundreds of miRNAs and protein genes 
and their dynamic changes during embryonic development. 

Methods

High-throughput sequencing of RNAs isolated by crosslinking immunoprecipitation of (HITS-CLIP) provides an excellent platform 
for comprehensively exploring the miRNA–mRNA interactions in vivo. Through a modified HITS-CLIP experimental system, we 
isolated the RNAs binding onto AGO2 protein from embryonic mouse liver tissues for high-throughput miRNA–mRNA interaction 
analysis. 

Results

In total, we identified more than 40 thousands Ago-binding clusters composed of miRNAs, mRNAs, small ncRNAs as well 
as lncRNAs. Analyses of these clusters, and of target sites predicted by 5 miRNA target prediction programs, resulted in our 
identification of approx-imately 10 thousands miRNA-target regulatory relationships, corresponding to the in vivo targets of 541 
miRNAs. Our in-depth analysis of miR-122 targetome identified ~450 can-didate targets and the majority of putative binding sites 
locate either in the 3’UTR or the CDS of target mRNAs. Furthermore, through comparison the miRNA-target interaction maps across 
6 different developmental stages, we find that both the miRNAs and their tar-gets are highly dynamic, demonstrating that a rapidly 
changing and complex miRNA-mediated gene network controls the liver development. 

Conclusions

We here describe the first comprehensive identification of miRNA-targets interaction pat-terns in liver development. Our work 
provides a targetome resource that enables high-throughput analyses of the in vivo targets of miRNAs in the liver. 

P-7-009　Characterization of a cis-element regulating the snoRNAs expression in Schizosaccharomyces pombe

Li-Ting Diao, Xiao-Min Leng, Zhen-Dong Xiao, Liang-Hu Qu, Hui Zhou ( State Key Laboratory for Biocontrol, Sun Yat-sen 
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University, Guangzhou 510275, P.R. China ) 

lsszh@mail.sysu.edu.cn

Small nucleolar RNAs (snoRNAs) have been widely identified in various organisms and are known as one of the most important 
components in ribosome biogenesis. The transcrip-tional regulation of snoRNAs are only well-documented in Saccharomyces 
cerevisiae, but that of other species is still elusive. It is known that snoRNA genes are generally tran-scribed by RNA polymerase 
II, but the nature of their promoters remains largely unknown. Recently, a new core promoter element (CPE) homol D-box, which 
known to control the transcription of ribosomal protein genes in the fission yeast S.pombe, was also found to be critical for the 
transcription initiation of U3 snoRNA. Given that snoRNAs show different processing pathways corresponding to different genome 
organization, here we tested an-other kind of gene organization-snoRNA cluster to determine which one, TATA box or ho-mol 
D-box, was responsible for its transcription. Similar to the independent transcripted snoRNA U3, snoRNA cluster I also has the 
syncretic promoter systems. The results showed that homol D-box was functional regulatory element, as indicated by the fact that 
deletion of the homol-D sites reduced the expressions of snoRNAs in cluster I, which is just down-stream the homol-D element. 
Interestingly, deletion of a nearby TATA box element did not influence the expressions of snoRNAs in cluster I, indicating that the 
homol D-box is critic-al for snoRNAs transcription. Then via bioinformatics approaches, we found that the ma-jority of fission yeast 
snoRNA promoters contain a homol D motif (CAGTCACA or the in-verted form TGTGACTG), indicating that there are more genes, 
besides ribosomal protein genes and more than 60 other housekeeping genes, use homol D-box as their CPEs re-gardless whether 
TATA box exist or not in the region of promoter. It is of great interest to investigate whether homol D cis-element could control the 
transcriptional regulation of other non-coding RNAs. 

P-7-010　Systematical identification of cis-elements orchestrating the expressions of miRNAs in humans

Zhen-Dong Xiao, Li-Ting Diao, Jian-Hua Yang, Hui Xu, Mian-Bo Huang, Yong-Jin Deng, Hui Zhou, Liang-Hu Qu ( Key Laboratory 
of Gene Engineering of the Ministry of Education, State Key Laboratory for Biocontrol, Sun Yat-sen University, Guangzhou 510275, 
P.R. China ) 

lssqlh@mail.sysu.edu.cn

MicroRNAs (miRNAs) are a class of ~21-nt small non-coding RNAs, which function as post-transcriptional regulators via binding 
to complementary sequences on 3' UTR of tar-get mRNAs.Understanding the transcriptional regulation of miRNAs is extremely 
important for determining the specific roles they play in signaling cascades. Despite intensive studies on miRNAs identification, 
expression profile analysis and target identification, the tran-scriptional regulation of miRNAs remains poorly understood. Precise 
identification of tran-scription factor binding sites (TFBSs) orchestrating the expressions of miRNAs is still a chal-lenge. By 
combining accessible chromatin sequences of multiple cell types released by the ENCODE Project, we found that a significant 
fraction (about 80%) of such integrated se-quences, evolutionary conserved and upstream of human intergenic miRNA genes, were 
highly preserved across cell types. Based on this finding, we developed a computational method, ACTLocater (Accessible and 
Conserved TFBSs Locater), incorporating this features to identify the TFBSs associated with human miRNA genes. ACTLocater 
could achieve moderate to high positive prediction values (50%-80%), as revealed by the experimental validation of FOXA1 
predictions and by the comparison of predictions for some other tran-scription factors (TFs) to published ChIP-seq data. Most 
importantly, ACTLocater success-fully predicted TF→miRNA interactions in cell types whose chromatin accessibility profiles were 
not incorporated, indicating that ACTLocater could be widely applicable. By applying ACTLocater to TFs with known binding 
specificities, we established a novel repository of putative TF→miRNA interactions and displayed it in ACTViewer (http://deepbase.
sysu.edu.cn/ACTViewer/), providing a promising foundation to elucidate the transcriptional regulatory of miRNAs in humans. 

P-7-011　Identification and functional analysis of noval non coding RNAs in Xenopus
1Xiumei Wang, 2Shunmin He, 1Ying Liu, 1Rongqiao He ( 1中国科学院生物物理研究所, 2中国科学院动物研究所  )

liuy@moon.ibp.ac.cn

Noncoding RNAs (ncRNAs) are one of the major components of the brain transcriptome. However, the roles of many ncRNAs are 
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unclear, and the regulation of ncRNA expression is even much less known. By analyzing more than 50 thousands of non-coding 
transcripts identified from the human fetal brain, high sequence conservation was found in the flank-ing 5’ or 3’ of the genomic loci 
of the ncRNAs. we applied the genome of Xenopus tropicalis to search for ncRNA candidates adjacent with the conserved genomic 
loci. RNA-fold ananlysis showed the similar second structure of ncRNAs in the brain of human fetus and xenopus and Xenc034 
had a conserved sequence of tRNA and a stem-loop structure like premiRNA. In the RT-PCR verification of four predicted ncRNAs 
(Xenc033-036), all four transcripts were detected in Xenopus tropicalis and Xenopus laevis. Multiple transcripts of those ncRNAs 
were also detected by Northern blot and a possible precursor tRNA and a small RNA with 20nt were detected in the transcripts of 
Xenc034. Moreover, in situ hybrid-ization of whole mount and tissue sections showed this transcript was expressed extens-ively 
in brain and spinal cord in a stage-dependent manner. These results not only sugges-ted the noval class of nocoding RNAs had a 
biological role for the development of neural tissues, but also provide clues to reveal the expression regulation of ncRNAs. Moreover, 
the approach applied here could be used for novel ncRNA prediction and verification as well. 

P-7-012　ChIPBase: decoding transcriptional regulation of long non-coding RNA and microRNA genes from 
ChIP-Seq data

Jian-Hua Yang, Liang-Hu Qu ( 中山大学 )

lssqlh@mail.sysu.edu.cn

Long non-coding RNAs (lncRNAs) and microRNAs (miRNAs) are represent two classes of important non-coding RNAs (ncRNAs) 
in eukaryotes. Although they have been implicated in organismal development as well as a variety of human diseases, there is still 
surprisingly little known about their transcriptional regulation. Recent advances in chromatin immuno-precipitation with massively 
parallel DNA sequencing (ChIP-Seq) have opened the door to detecting binding sites of transcription factor at unprecedented 
sensitivity. In this study, we describe a novel platform, ChIPBase, which we have developed to facilitate the compre-hensive annotation 
and discovery of transcription factor (TF) binding maps, and transcrip-tional regulation of lncRNAs and microRNAs from ChIP-Seq 
data. The current release of ChIPBase contains high-throughput sequencing data generated from 543 ChIP-Seq experi-ments from six 
organisms: human, mouse, dog, chicken, Drosophila melanogaster and Caenhorhabditis elegans. By analyzing millions of transcription 
factor binding sites from these ChIP-Seq data, we build tens of thousands of TF–lncRNA and TF-miRNA regulatory relationships. 
Furthermore, two web-based servers were developed to explore the function of transcription factors, lncRNAs and microRNAs from 
ChIP-Seq data. In addition, we de-veloped two genome browsers, deepView and genomeView, to provide an integrate view of 
multidimensional data. And our web implementation supports diverse query types and exploration of transcription factors, lncRNAs, 
microRNAs, gene ontology and pathways. ChIPBase is available at: http://deepbase.sysu.edu.cn/chipbase/ 

P-7-013　MicroRNAs are involved in erythroid differentiation control

张俊武 ( 中国医学科学院基础医学研究所 )

junwu_zhang@pumc.edu.cn

MicroRNAs are involved in erythroid differentiation control Fang Wang, Jia Yu, Gui-Hua Yang, Xiao-Shuang Wang, Jin-Yun Yuan, 
Jun-Wu Zhang National Laboratory of Medical Molecular Biology, Institute of Basic Medical Sciences, Chinese Academy of 
Medical Sciences and Peking Union Medical College, 5 Dong Dan San Tiao, Beijing 100005, China, e-mail address: junwu_zhang@
pumc.edu.cn. Lineage differentiation is a continuous process during which fated progenitor cells execute specific programs to 
produce mature counterparts. This lineage-restricted pathway can be controlled by particular regulators, which are differentially 
expressed at specific differenti-ation stages. We used miRNA array to characterize miRNA variation of K562 cells following hemin-
induced erythroid differentiation. The differential expression of six miRNAs was val-idated by Northern blot analysis. Among them, 
miR-126 exhibited up-regulation while miR-103, miR-376a, miR-130a, miR-210, and miR-18b exhibited down-regulation along 
hemin-induced erythropoiesis. Further functional analysis showed that miR-376a particip-ated in the regulation of the early stages of 
human erythropoiesis by targeting cyc-lin-dependent kinase 2 (CDK2) and Argonaute 2 (Ago2). Enforced expression of miR-376a or 
silencing of CDK2 and Ago2 by RNAi inhibited erythroid differentiation of K562 cells. Hematopoietic progenitor cells transduced 
with miR-376a showed a significant reduction of their erythroid clonogenic capacity. MiR-376a is relatively abundant in erythroid 
pro-genitor cells, where it reduced expression of CDK2 and maintained a low level of differenti-ation due to cell cycle arrest and 
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decreased cell growth. Following erythroid induction, miR-376a was significantly down-regulated and CDK2 was released from miR-
376a inhibi-tion, thereby facilitating the escape of progenitor cells from the quiescent state into erythroid differentiation. Moreover, 
we also established a functional link between miR-376a and Ago2, a key factor in miRNA biogenesis and silencing pathways with 
novel roles in human hematopoiesis. Besides, over-expression of miR-103 in K562 could inhibit hemin-induced K562 erythroid 
differentiation by targeting mRNA of forkhead box J2 (FOXJ2), a transcription factor that was involved in the development of many 
tissues. Our results de-lineated the expression of miRNAs during erythroid differentiation and suggested regulat-ory roles of miRNAs 
in this process by targeting mRNAs related to erythropoiesis. 

P-7-014　Rsd1 and SF3b mediate a Prp5-bridged U1–U2 snRNP interaction network
1Wei Shao, 2Hyun-Soo Kim, 2Yang Cao, 1Yong-Zhen Xu, 2Charles C. Query ( 1Key Laboratory of Insect Developmental and 
Evolutionary Biology, Institute of Plant Physiology and Ecology, Shanghai Institutes for Biological Sciences, Chinese Academy of 
Sciences, Shanghai, China, 2Department of Cell Biology, Albert Einstein College of Medicine, Bronx, New York, USA ) 

yzxu@sibs.ac.cn, charles.query@einstein.yu.edu

The assembly of prespliceosomes is responsible for selection of intron sites for splicing. U1 and U2 snRNPs recognize 5’splice sites 
and branch sites, respectively; although there is information regarding the composition of these complexes, little is known about 
interac-tion among the components or between the two snRNPs. Here we describe the protein network of interactions linking U1 and 
U2 snRNPs with the ATPase Prp5, important for branch site recognition and fidelity during the first steps of the reaction, using fission 
yeast Schizosaccharomyces pombe. The U1 snRNP core protein U1A binds to a novel SR-like protein, Rsd1, which has homologs 
implicated in transcription. Rsd1 also contacts S. pombe Prp5 (SpPrp5), mediated by SR-like domains in both proteins. SpPrp5 
then contacts U2 snRNP through SF3b, mediated by a conserved DPLD motif in Prp5. We show that mutations in this motif have 
consequences not only in vitro (defects in prespliceosome formation) but also in vivo, yielding intron retention and exon skipping 
defects in fission yeast and altered intron recognition in budding yeast Saccharomyces cerevisiae, indicating that the U1-U2 network 
provides critical, evolutionarily conserved contacts during intron definition. 

P-7-015　MicroRNA-26a negatively regulates TLR3 expression in rat macrophages

蒋丛姗, 孟列素, 朱文华, 徐晶 , 吕社民 ( 西安交通大学医学院 )

Shemin.Lu@gmail.com

Introduction

Abnormal TLR3 signaling plays an indispensable role in pathogenesis of both experimental and human arthritis, and MicroRNAs 
(miRNAs) as a diverse regulator might orchestrate this signaling pathway. The aim of this study is to verify the role of miR-26a in 
TLR3 regula-tion and offer the potential target to control excessive inflammation. 

Methods

The bioinformatics Dual luciferase reporter assay was used to validate target relationship between miR-26a and TLR3. Rat 
macrophage cell NR8383 after gain/loss of miR-26a func-tion or inflammatory stimulation and bone marrow derived macrophage 
induction were established to reveal the negative regulation effect. Pristane induced arthritis (PIA) rat model and MTX treatment 
were used to simulate arthritis development.

Results 

It was proved that miR-26a negatively regulated TLR3 signaling by targeting TLR3 itself in macrophage. In addition, strong 
implication of miR-26a was revealed in experimental arth-ritis. MiR-26a reduction was also found to be responsible for TLR3 
over expression in mac-rophage during maturation and inflammatory stimulation. What’s more, modification of miR-26a function 
appeared to be robust enough to control TLR3 signaling. 

Conclusion
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MiR-26a could negatively regulate TLR3 signaling via targeting TLR3 itself in rat macro-phage during experimental arthritis, and 
our finding offers a novel and reliable mechanism for abnormal TLR3 over expression and a better understanding for miRNA fine 
tuned TLR3 signaling. 

P-7-016　Mir-499 protects cardiomyocytes from H2O2 induced apoptosis

Jiaji Wang, Zhuqing Jia, Weiping Wang, Chunyan Zhou ( Department of Biochemistry and Molecular Biology, Peking University 
School of Basic Medical Sciences, Beijing 100191, China ) 

chunyanzhou@bjmu.edu.cn 

MicroRNAs (miRNAs) have been reported to participate many pathophysiological pro-cesses, including some myocardial injury 
diseases. MiR-499 is a cardiac-abundant miRNA. However the biological functions of miR-499 in adult cardiomyocytes or in 
myocardial pathophysiological processes is not well defined. 

Here we report the protective roles of miR-499 on neonatal rat cardiomyocytes against H2O2 induced apoptosis and these role are 
mediated by targeting programmed cell death protein 4 (PDCD4) and phosphofurin acidic cluster sorting protein 2 (PACS2). 

We found that the expression of cardiac specific miR-1, -133, -208 was decreased in neonatal rat cardiomyocytes after 6-hour 
exposure to H2O2, in contrast, the expression of cardiac-abundant miR-499 was increased. Forced overexpression of miR-499 could 
in-crease the survival rate of H2O2-treated cardiomyocytes by 30%, and miR-499 knock-down could increase cells apoptosis by 
almost 15%, compared with scramble miR control. These results suggest that miR-499 could protect cardiomyocytes against H2O2-
induced apoptosis. 

Three proapoptotic proteins (PDCD4, PACS2 and DYRK2) were identified as the targets of miR-499 by bioinformatics prediction, 
luciferase reporter assay and Western blot analysis. The results suggest that miR-499 could downregulate the level of these genes at 
both mRNA and protein levels. 

Our results also showed that PDCD4 and PACS2, but not DYRK2, could increase H2O2-mediated apoptosis. More interestingly, 
PDCD4 and PACS2 could increase H2O2-mediated apoptosis through enhancing BID expression and translocation to mitochondria. 

In cardiomyocytes, the enforced expression of miR-499 could inhibit the expression of PD-CD4 and PACS2, and thus reduce BID 
expression and blocked BID translocation to mito-chondria; in contrast, miR-499 inhibitor treatment could upregulate the expression 
and mi-tochondria translocation of BID. To investigate whether miR-499 inhibit cardiomyocytes apoptosis through its suppression 
of PDCD4 and PACS2 expression, a serious of constructs encoding PDCD4 and PACS2 with wild-type 3’UTR or mutated 3’UTR, 
respectively, were cloned and co-transfected with miR-499 mimics to H9c2 myocardial cells. Western blot showed that miR-499 
could inhibit PDCD4 and PACS2 expression at the protein level when these genes with wild-type 3’UTR but not with mutated 3’
UTR. miR-499 overexpression attenuated BID expression, blocked BID translocation from cytosol to mitochondria, and exerted the 
protective effects in the presence of constructs encoding PDCD4 and PACS2 with wild-type 3’UTR but not with mutated 3’UTR. 
These results indicate that miR-499 could regulate the expression and mitochondria translocation of BID to exert the protect-ive 
function by targeting PDCD4 and PACS2. 

We have also demonstrated that JNK pathway, but not ERK and p38 pathways, was in-volved in the miR-499 upregulation 
induced by H2O2 in cardiomyocytes. An AP-1 binding site in the myh7b promoter, a host gene of miR-499, and H2O2-induced 
phosphorylation of c-Jun were required for miR-499 upregulated expression. 

Taken together, our results revealed a novel role of miR-499 in regulating the mitochondri-al apoptosis pathway, leading to 
cardioprotective effects against H2O2-mediated injury. 

P-7-017　Predicted lncRNAs involved in HCC through microarray

朱娟娟 ( 军事医学科学院 )

For years, the major focus of attention in studying hepatocellular carcinogenesis has been on protein-coding genes. However, in 
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recent years, expression of noncoding RNAs (ncRNAs) has been proven to be altered in human cancers. Increasing evidence points 
to the critical regulatory roles of ncRNAs in normal cellular physiological processes as well as a contribution of aberrant ncRNA 
expression to cancer biology. In addition to transfer and ribosomal RNAs, ncRNAs include microRNAs, small nucleolar RNAs, 
Piwi-RNAs and long noncoding RNAs (lncRNAs) whose functional relevance is still largely unknown. Nowadays, the functions of 
lncRNAs in hepatocellular carcinoma (HCC) remain unknown. 

Differentially expressed lncRNAs between cancerous and normal adjacent liver tissue were identified by using Arraystar lncRNA 
microarray and validated by using quantitative real-time polymerase chain reaction (qRT-PCR). 3 sets groups of HCC samples were 
submitted. By comparison of microarray data, we screened various differentially expressed lncRNAs, including lncRNAs over-
expressed/under-expressed in all samples. The data indicate that 8814 lncRNAs, whose change ratios are larger than 2-fold among 3 
sets of samples, are either up-regulated or down-regulated in HCC. 452 lncRNAs，8% of all over-expressed lncRNAs, are all over-
expressed in all 3 sets of samples, with their change ratios ranging from 2-fold to 1285-fold. Moreover, 172 lncRNAs, 4% of all 
under-expressed lncRNAs, are all under-expressed in all conditions, with their change ratios ranging from -740-fold to -2-fold. We 
detected lncRNAs of significant change ratios, about 100 over-expressed ones and 100 under-expressed ones, through qRT-PCR. 
Results indicated that half of tested lncRNAs had change trend corresponding to microarray data,such as AK056250, BC013423, 
KIAA0167, ENST00000447956, uc003ojj.2 and NR_002712. The effects of these lncRNAs were assessed by over-expressing and 
silencing the lncRNAs. Now, we have con-structed several recombinant eukaryotic expression vectors pBudCE4.1-EGFP-lncRNA, 
which will facilitate in-depth research on lncRNAs. 

The discrepancy in expression of lncRNAs between HCC and peritumoral tissues is note-worthy. In this study, we have identified a 
small portion of lncRNAs which are abnormally expressed in HCC. Applying molecular biological approaches, we hope to find some 
im-portant lncRNAs, which may play critical roles in cell biology. For HCC, results of previous studies suggested that both protein-
coding genes and microRNAs are involved in hepato-cellular carcinogenesis. If taken into consideration, lncRNAs will be beneficial 
to us to un-derstand the precise molecular mechanisms of HCC more comprehensively. 

P-7-018　MicroRNA-200c promotes proliferation of colorectal carcinoma cell by targeting transcription factor 
AP-2a

樊丽君, 李美宁, 程牛亮 ( 山西医科大学 )

chengniuliangty@yahoo.com

BACKGROUND: Colon cancer is the second and fourth most prevalent cancer among west-ern countries and China. The 
transcription factor AP-2a functions as a tumor suppressor by regulating various genes that are involved in cell proliferation and 
apoptosis including colon cancer cell. Further more, its expression levels of mRNA and protein are different which suggest that 
some post-transcriptional regulation mechanisms for an exception oc-cur. MicroRNAs negatively regulate gene expression at post 
posttranscriptional level. Mi-croRNA-200c is up-regulated in colon cancer and we predicted that the 3’ UTR of AP-2a gene contains 
a potential miRNA response element (MRE) for the mir-200c. 

METHODOLOGY/PRINCIPAL FINDINGS: Using computational programs, we predicted that the 3’ UTR of AP-2a gene contains 
a microRNA response element (MRE) for the mir-200c. The protein level of AP2a in HCT-116 is higher than SW480 by western blot 
analysis. Quantitative real-time RT-PCR results suggested that the expression of mir-200c in HCT-116 is lower than SW480 while 
the mRNA expression of AP2a is the same situation. Luci-ferase assays and Western blot analysis demonstrated that the miR-200c 
recognized the MRE in the 3’ UTR of AP-2a gene and negatively regulated the expression of endogenous AP-2a proteins. Using cell 
proliferation assay and flow cytometry we confirmed that mir-200c promoted the proliferation of HCT-116 and restrain its apoptosis. 
On the contrary, we found that mir-200c inhibitor can up-regulated the expression of AP2a protein level in SW480 and inhibited its 
proliferation and promoted the apoptosis. 

CONCLUSION: Taken together, our results demonstrate that microRNA-200c could pro-mote cell proliferation by targets 
transcriptional factor AP-2a in human colorectal cancer cells. 
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P-7-019　MiR-138 downregulates miRNA processing in HeLa cells by targeting RMND5A and decreasing 
Exportin-5 stability

Jie Li, Ying Chen, Wei Xia, Xueting Su, Shaohua Li, Hongmei Ding, Wei Wang, Hui Li, Qiang Zhao, Ningsheng Shao ( Beijing 
Institute of Basic Medical Sciences ) 

shaoningsheng@bmi.ac.cn

MicroRNAs (miRNAs) are a class of non-coding small RNAs that consist of approximately 22 nucleotides and are involved in 
several biological processes by regulating target gene expression. MiR-138 has many biological functions and is often downregulated 
in cancers. We report that the overexpression of miR-138 downregulates target RMND5A (required for meiotic nuclear division 5 
homolog A) and reduces Exportin-5 stability, thereby inhibit-ing pre-miRNA nuclear export in HeLa cells. More than 75 miRNAs 
were significantly downregulated in cells transfected with miR-138 mimics. Furthermore, cell migration was significantly inhibited 
in cells treated with either RMND5A-specific siRNA or miR-138. Our study therefore identifies miR-138–RMND5A–Exportin-5 as a 
new miRNA processing path-way functioning in cancer cells. 

P-7-020　Onconase down-regulates microRNA expression through targeting microRNA precursors

刘默芳, 乔萌, 贺小宏( 中科院上海生科院生化与细胞所 )

mfliu@sibs.ac.cn

Onconase, a ribonuclease from oocytes of Northern Leopard frogs (Rana pipiens), is an an-titumor agent that has been granted as 
an orphan drug for the treatment of malignant mesothelioma by U.S. FDA. Onconase specifically induces apoptosis of cancer cells 
but has low cytotoxicity to their normal counterparts; however, as an anti-cancer drug, the mech-anisms of its antitumor activity are 
not well understood. Degradation of tRNAs and sub-sequent ubiquitous inhibition of protein synthesis have been postulated as the 
mechanism explaining cytotoxic activity of onconase. However, a recent study indicates that onconase regulates miRNA expression 
in mesothelioma cells, and that onconase controls cell prolif-eration, invasion, migration, and apoptosis through modulating miRNAs. 
Nevertheless, how onconase regulates miRNA expression remains completely unclear. In this study, we found that onconase 
ubiquitously reduces miRNA expression and subsequently increases the expression of their target genes in mesothelioma cells 
Msto-211h. More importantly, our biochemical assays indicate that miRNAs are a novel class of direct downstream RNA species of 
onconase. Intriguingly, we found that onconase preferentially degrades miRNA precursors in stead of mature forms of miRNAs, thus 
reducing the amount of mature miRNAs produced from Dicer processing. We also mapped the cleavage sites of onconase on miRNA 
precursors, and found that the cleavage specificity of onconase observed in miRNA precursors is similar to that in tRNAs. Taken 
together, our findings demonstrate miRNA precursors as a novel class of RNA targets for onconase in addition to tRNAs, bringing 
new insights into the mechanisms of onconase-mediated cytotoxicity in cancer cells. 

P-7-021　Regulatory mechanism of the RNAi pathway

Ying Liu, Qinghua Liu ( University of Texas Southwestern Medical Center ) 

RNA interference (RNAi) is post-transcriptional gene silencing initiated by Dicer, a RNase III that processes double-stranded RNA 
(dsRNA) precursors into small interfering RNA (siRNA). In Drosophila, Dicer2 and R2D2 coordinately recruit duplex siRNA to the 
effector RNA-induced silencing complex (RISC), wherein single-stranded siRNA guides the en-doribonuclease Argonaute (Ago) to 
catalyze sequence-specific cleavage of complementary mRNA. It remains unclear as to what constitutes holo-RISC, how is RISC 
assembled and how is RISC regulated. 

Here we took a candidate approach to reconstitute for the first time the long double-stranded RNA- and duplex siRNA-initiated RISC 
activities with the use of recombinant Dro-sophila Dicer-2, R2D2, and Ago2 proteins. We further employed this core reconstitution 
system to purify a RNAi regulator that we named C3PO (component 3 promoter of RISC), a complex of Translin and Trax. C3PO is a 
novel Mg2+ -dependent endoribonuclease that promotes RISC activation by removing the siRNA passenger strand cleavage products. 
Similar as Drosophila C3PO, human C3PO also degrades passenger strand fragments and facilitates RISC activation. 

RISC is a multiple-turnover enzyme, wherein single-stranded (ss)-siRNA guides Ago2 to catalyze sequence-specific cleavage of the 
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target mRNA at the effector step. We em-ployed human minimal RISC reconstitution system to purify antoantigen La as a novel 
ac-tivator of the RISC effector step. Biochemical studies indicated that La promotes the mul-tiple-turnover of RISC catalysis by 
facilitating the release of RISC cleaved products. Moreover, we demonstrated that La is required for efficient RNAi, antiviral defense, 
and transposon silencing in mammalian and Drosophila cells. 

Taken together, our findings of C3PO and La reveal a general concept that regulatory factors are required to remove Ago2-cleaved 
products to assemble or restore active RISC. The robust reconstitution system establishes a powerful platform for in-depth studies of 
the assembly, function, and regulation of RISC. Similar to the discovery of C3PO and La, it can be used to identify novel regulators 
and study post-translational regulations of RNAi, therefore, connecting RNAi to other cellular signaling pathways. As such, these 
biomedical studies could have a major and lasting impact on the biological understanding and thera-peutic application of RNAi. 

P-7-022　Identifying LncRNAs Involved in HCC
1Juanjuan Zhu1,2, 2Hanjiang Fu1 , 2Yuan Shen1, 2Yi Tie1 , 3Shanshan Liu1,2 , 4Yongge Wu2 , 2 Xiaofei Zheng1 ( 11Insititute 
of Radiation Medicine, Academy of of Military Medical Sciences,Beijing 100850,China, 2College of Life Sciences,Jilin 
University,Changchun 130023,China, 21Insititute of Radiation Medicine, Academy of of Military Medical Sciences,Beijing 
100850,China, 31Insititute of Radiation Medicine, Academy of of Military Medical Sciences,Beijing 100850,China,2College of Life 
Sciences,Jilin University,Changchun 130023,China, 42College of Life Sciences,Jilin University,Changchun 130023,China ) 

xfzheng100@126.com

Increasing evidence points to the critical regulatory roles of ncRNAs in normal cellular physiological processes as well as a 
contribution of aberrant ncRNA expression to cancer biology. In addition to transfer, ribosomal RNAs and small nucleolar RNAs, 
ncRNAs include microRNAs, piwi-RNAs and long noncoding RNAs(lncRNAs) whose functional relevance are still largely unknown. 
Nowadays, the functions of lncRNAs in hepatocellular car-cinoma(HCC) also remain unknown. So, we identified differentially 
expressed lncRNAs between cancerous and normal adjacent liver tissue by using arraystar lncRNA microarray and validated by using 
quantitative real-time polymerase chain reaction. The data indicate that 8814 lncRNAs, whose change ratios are larger than 2-fold 
among 3 sets of samples, are either up-regulated or down-regulated in HCC.452 lncRNAs，8% of all over-expressed lncRNAs, are 
all over-expressed in all 3 sets of samples, with their change ratios ranging from 2-fold to 1285-fold. Moreover,172 lncRNAs, 4% 
of all under-expressed lncRNAs, are all under-expressed in all conditions,with their change ratios ranging from -740-fold to -2-fold.
We detected lncRNAs of significant change ratios, about 100 over-expressed ones and 100 under-expressed ones,through qRT-PCR. 
The results indicated that half of tested lncRNAs had change trend corresponding to microarray data. The biological effects of these 
lncRNAs were assessed by over-expressing and silencing the lncRNAs. In this study, we have identified a small portion of lncRNAs 
which are abnormally expressed in HCC.Applying molecular biological approaches, we hope to find some important lncRNAs, 
which may play critical roles in hepatocellular carcinogenesis. Study of lncRNAs will be be-neficial to us to understand the precise 
molecular mechanisms of HCC more comprehens-ively. 

P-7-023　Discovery of new RNase for microRNAs biogenesis
1Guixiang Lv1,2, 2Zheng Hu1, 2Hanjiang Fu1 , 2Yi Tie1, 2Jie Zhu1, 2Zhixian Sun1 , 3Xu Gao2, 2Xiaofei Zheng1 ( 11Beijing Institute of 
Radiation Medicine, Academy of of Military Medical Sciences, Beijing 100850, China；2Department of Biochemistry and Molecular 
Biology, Harbin Medical University, Harbin 150086, China, 21Beijing Institute of Radiation Medicine, Academy of of Military 
Medical Sciences, Beijing 100850, China, 32Department of Biochemistry and Molecular Biology, Harbin Medical University, Harbin 
150086, China ) 

xfzheng100@126.com

MicroRNAs generation is the prerequisite for microRNAs function. The expression regula-tion and generation of microRNAs is a 
complex process. The detailed mechanism of mi-croRNAs biogenesis and regulatory has not been fully elucidated. In mammals, the 
mature microRNAs are usually processed by two RNase III family members Drosha and Dicer. Now, we found that RNase L can also 
process some microRNAs under certain conditions. The RNase is a newly discovered microRNAs processing enzyme. This discovery 
enriches the understanding of the complexity of microRNAs generated. The results is important for ex-plaining RNase L functional 
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diversity and microRNAs regulation complexity. 

P-7-024　Identification of MicroRNAs in Chiloscyllium plagiosum(whitespotted bamboo shark) liver by Illumina 
sequencing

Jie Zhang, Yunlong Liu, Xiaofei Zhang, Zuoming Nie, Jiangfeng Guo, Zhengbing Lv, Yaozhou Zhang ( 浙江理工大学生命科学学院 )

MicroRNAs are indispensable players in regulation of broad range of biological processes. Here we report the first deep sequencing 
applied to Chiloscyllium plagiosum (whitespotted bamboo shark) liver. We characterized 98 miRNAs that have been described 
in Danio rerio Fugu rubripes, Oryzias latipes, Tetraodon nigroviridis, Xenopus laevis, Xenopus tropicalis, Homo sapiens, Mus 
musculus, Rattus norvegicus species based on mapping to Callorhinchus milii genome(15) and to Elasmobranchii EST and GSS(83). 
In ad-dition, 157 new Chiloscyllium plagiosum putative candidate(PC miRNAs) miRNAs are iden-tified. For these 255 miRNAs, 
41 miRNAs clusters were observed and expression of clustered miRNAs varied significantly. The potential targets of these miRNAs 
were also predicted based on sequence homology search. We predicted the binding sites on the 1344 of Chiloscyllium plagiosum 
EST; 1331 targeted genes, including 41215 target sites, were predicted. Of 255 miRNAs, 145 had multiple predicted target sites and 
25 had no tar-gets sites. This study adds a significant number of novel miRNAs sequences to the avail-able database, expands on the 
availability of genetic information in Chiloscyllium pla-giosum and lay the foundation for further understanding of miRNAs function 
in the regu-lation of Chiloscyllium plagiosum development. 

P-7-025　A novel miR-155/miR-143 cascade controls glycolysis by regulating hexokinase 2 in breast cancer cells

蒋帅, 张凌飞, 王恩多,  刘默芳 (中科院上海生科院生化与细胞所 )

mfliu@sibs.ac.cn

Cancer cells preferentially metabolize glucose through aerobic glycolysis. This phenomen-on, known as the Warburg effect, is an 
anomalous characteristic of glucose metabolism in cancer cells. Chronic inflammation is a key promoting factor of tumorigenesis. 
It remains, however, largely unexplored whether and how pro-tumorigenic inflammation regulates glucose metabolism in cancer 
cells. Here we show that pro-inflammatory cytokines pro-mote glycolysis in breast cancer cells, and that the inflammation-induced 
miR-155 func-tions as an important mediator in this process. We further show that miR-155 acts to up-regulate hexokinase 2 (hk2), 
through two distinct mechanisms. First, miR-155 promotes hk2 transcription by activation of STAT3, a transcriptional activator for 
hk2. Second, via tar-geting C/EBP (a transcriptional activator for mir-143), miR-155 represses mir-143, a negat-ive regulator of hk2, 
thus resulting in up-regulation of hk2 expression at the post-transcriptional level. The miR-155-mediated hk2 up-regulation also 
appears to operate in other types of cancer cells examined. We suggest that the miR-155/miR-143/HK2 axis may represent a common 
mechanism linking inflammation to the altered metabolism in cancer cells. 
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P-8-001　Alteration of Cell Surface-Specific N-glycan for Hepatocellular Carcinoma by DSAFACE

聂桓, 刘侠, 韩莹, 李婷婷, 曲有鹏, 李钰 ( 哈尔滨工业大学 )

liyugene@hit.edu.cn

Glycosylation is a dynamic post-translational modification that changes during the devel-opment and progression of various 
malignancies. During the oncogenesis of hepatocellu-lar carcinoma (HCC), the glycosyltransferase transcript levels and activity are 
closely related to the alteration of glycans. The mechanism of carcinogenesis and progression and bio-markers of HCC has been 
proved to be intimately associated with the alternation of glycans on glycoproteins. In this study, firstly we optimized DSA-FACE 
technique to ana-lyze N-glycan profiling of membrane proteins from HCC tissues. The comparative analysis of 88 pairs of HCC 
tissuses indicated that a high mannose N-glycan significantly decreased (p<0.0001). On the controrary, a triantennary N-glycan 
dramaticlly increased (p<0.0001). Further more, the alternations of these two glycans were revealed to be closely related to HCC 
patients’ age and pathological staging. The analysis of 60 serum specimens out from these 88 patients showed that the triantennary 
N-glycan remarkably increased as well. In conclusion, the results indicated that this triantennary N-glycan significantly in-creased 
in cell surface and serum of HCC patients, namely, this glycan dramaticlly in-creased on the secretory and resident glycoproteins. 
Moreover, this N-glycan was closely associated to patients’ age and pathological staging. For this reason, we detected the ex-pression 
of correlative glycosyltransferases which could produce branched N-glycans. The result showed that there was a glycosyltransferase 
from cancer tissues significatly in-creased on the gene transcription and protein expression in comparison with their matched adjacent 
normal tissues. This probably is the immediate cause which led to the increase of the triantennary glycan. This study could give a 
glance of the mechanism of carcinogenesis and propose a novel molecular target for the targeted treatment of HCC. 

P-8-002　Protein deacetylase discovery on proteome microarray

涂顺, 刘诚喜, 郭书娟, 陶生策 ( 上海交通大学系统生物医学研究院 )

327tao@gmail.com

Acetylation is one of the most abundant protein post-translational modifications which plays important roles in many biological 
processes. Protein acetylation is regulated by a varitety of acetylases and deacetylases. According to the fact that protein acetylation 
is wide-spread in both eukaryotes and prokaryotes, and the sequence homology of the known acetylases and deactylases are very low, 
we reasoned that there could be more pro-tein acetylases and deacetylases to discover. Took advantage of the global and unbiased 
capability of proteome microarray for discovery, we’ve developed a strategy for protein deacetylase discovery. We first showed that 
this strategy could detect enzymatic activities in both gain- and loss-of-signal fashion. By using an E. coli proteome microarray 
with 4,256 proteins, we then showed that this strategy could successfully identify novel deacetylase on a proteome scale. Further 
characterization of candidate A demonstrated that it encodes deacetylation activity both in vivo and in vitro. Therefore, our study 
demonstrates a new paradigm for de novo enzyme discovery that is suitable to uncover convergent evolutionary events in many 
model organisms. 
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P-9-001　High-throughput quantitative analysis of DNA methylation biomarkers in cervical intraepithelial 
neoplasia

田晓怡, 郑直, 王亮 ( 中国医学科学院基础医学研究所 )

zhizheng10@yahoo.com

Background: 

DNA methylation changes are often present in the precursor lesions of various cancers. They are an early event in carcinogenesis. We 
examined whether DNA methylation changes might be used as biomarkers of cervical intraepithelial neoplasia (CIN). 

Methods: 

We used a combination of base-specific cleavage biochemistry and matrix-assisted laser desorption/ionization time-of-flight mass 
spectrometry (MALDI-TOF-MS) assay to analyze promoter hypermethylation of five candidate genes. Methylation levels of 
individual CpG unit on the CpG islands of the five genes, sex-determining region Y-box 1 (SOX1), paired box gene 1(PAX1), NK6 
transcription factor related locus 1 (NKX6-1), LIM homeobox tran-scription factor 1 alpha (LMX1A) and one cut domain family 
member 1(ONECUT1) were analyzed. The 384-well plate assay was conducted in 91 formalin-fixed paraffin-embedded (FFPE) 
samples including histologically normal uterine cervix (n=16) and cervical intrae-pithelial neoplasm types (CIN I=30, CIN II=4, CIN 
III=41). Histologies of all samples were confirmed by expert pathologists. Select results of the MALDI-TOF-MS were confirmed by 
bisulfite sequencing. 

Results: 

We analyzed 120 CpG sites distributed among 59 unique CpG units in five genes. We found that increased methylation levels 
in cervical neoplasia samples at five CpG units, three in PAX1 gene and one in each SOX1, NKX6-1 gene, was associated with 
increasing grades of cervical neoplasia. Receiver operating characteristic (ROC) curves were used to determine area under the curve 
and cut-off values. The area under the ROC curve (AUC) of PAX1-CpGUnit2, PAX1-CpGUnit4 and PAX1-CpGUnit6 was 0.8547, 
0.8135 and 0.8856 re-spectively; the AUC of SOX1-CpGUnit9 was 0.7551 and the AUC of NKX6-1 CpGUnit4 was 0.8398. The 
diagnostic efficiencies (defining a positive test as either of these CpGUnit above the cut-off value) were a sensitivity of 68.42% to 
84.21% and a specificity of 69.57% to 95.65 %. 

Conclusions: 

Using this approach, we were able to quantify DNA methylation level at individual loci in each sample in a high throughput fashion 
and identify novel distinct DNA methylation pat-terns. Our study is the first such assay showing that DNA methylation has the 
potential to assist clinical histology classification to predict clinical turnover in cervical intraepithelial neoplasia. 

P-9-002　ERbeta类泛素化修饰及其生物学意义

张浩, 李玮妮, 陈立涵, 韩白玉, 程龙, 徐小洁, 叶棋浓 ( 军事医学科学院 )

yeqn66@yahoo.com

（ER）属于核受体超家族成员，为典型的配体（雌激素）依赖的转录因子。迄今为止发现两类ER：ER和ERbeta，它们为

不同基因编码的产物，结构上高度同源。和ERalpha类似，ERbeta雌激素受体与配体结合后可通过基因组模式以及快速的非

基因组模式发挥作用。ERalpha和ERbeta有相同的也有各自特异的靶基因，表现出重叠、特异甚至有时相互拮抗的作用，

ERalpha促进细胞增殖相关基因的表达，ERbeta可以升高一些TGFbeta信号通路相关基因的表达抑制乳腺癌细胞生长，其表

达缺失或降低是其发生发展过程中极其重要的事件。但和ERalpha相比，ERbeta发现的比较晚，其生物学功能及其调节研究

尚待进一步深入。

SUMO（small ubiquitin related modifi-er）为真核细胞内高度保守的泛素相关的蛋白，它与泛素分子在氨基酸序列上仅有18%

的同源性，但是空间结构却极为相似。迄今为止共发现SUMO四个成员，SUMO1、2、3、4，其中SUMO2和SUMO3同源性高

达97%同源性，SUMO1与SUMO2/3仅为50%左右。类泛素化修饰是指将这些SUMO分子共价连接到底物分子中赖氨酸的氨基

上，和泛素修饰过程类似，SUMO在修饰前先要通过类泛素化蛋白酶切割为成熟的分子，继而经历以下三个步骤：①成熟
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的SUMO分子以ATP依赖的方式与E1活化酶SAE2分子的蛋氨酸残基形成硫酯键，E1活化酶为SAE1与SAE2组成的异源二聚

体；②SUMO发生转酯反应，与E2结合酶形成的蛋氨酸残基形成硫酯键；③UBC9与底物结合并促使SUMO与底物形成异肽

键，E3连接酶可以募集UBC9-SUMO与底物，确保底物结合的特异性并加速反应过程。当然，类泛素化修饰也是一可逆过

程，目前发现了6个类泛素化蛋白酶：SENP1-3和SENP5-7能够将SUMO分子从底物中水解消除。类泛素化修饰作用广泛，

通过调节蛋白质间以及蛋白质与DNA的相互作用、蛋白质的稳定性、细胞内定位以及酶的活性从而参与调节许多生物学过

程。

我们通过瞬时转染实验发现ERbeta在细胞中能够发生很强的类泛素化修饰，而且该修饰受到雌激素的诱导（10 nM和100 nM

雌激素诱导6小时后，ERbeta类泛素化修饰水平显著增加）；免疫共沉淀实验发现ERbeta能够分别与UBC、SENP发生相互

作用，且它们均与ERbeta的AF2区域结合，过表达UBC9促进ERbeta在细胞内的类泛素化修饰，反之，敲低UBC9的表达则

抑制其修饰；ERbeta在细胞内的类泛素化修饰能够特异性地被SENP1所逆转，而SENP1发生点突变失活后则不能逆转该过

程，SENP2也无此功能；通过瞬时转染实验发现ERbeta特异性地与SUMO1结合，而不能与SUMO2/3结合；在HepG2肝癌细胞

中，通过内源性的免疫共沉淀实验发现内源性的ERbeta分子与内源的SUMO1结合，而不能与SUMO2/3结合；基因转录活性

测定实验表明UBC9能够抑制ERbeta的转录活性，提示ERbeta的类泛素化修饰抑制其对下游基因的转录，此外发现UBC9能

够增强ERbeta的蛋白稳定性，提示ERbeta的类泛素化修饰增强其蛋白的稳定性，这可能是由于SUMO1和ubiquitin竞争性地

ERbeta的结合引发的。

本研究为深入理解ERbeta分子的功能调节提供了新的线索，也为类泛素化修饰的生物学意义拓展了新的思路。

P-9-003　The synergistic activation of histone acetylation p300 on the expression of marker gene of myocardial 
hypertrophy induced by MRTFs

Zhenyu Wang, Mingzhe Li, Jun Zhou, Xi Li, Tongcun Zhang ( Laboratory of Biological Chemistry, College of Medical, Wuhan 
University of Science and Technology, Wuhan, China ) 

zhangtongcun@wust.edu.cn 

Cardiac hypertrophy is one of common pathological changes in heart diseases, and heart failure and / or arrhythmia caused by further 
development of cardiac hypertrophy is still the main causes of death. Cardiac hypertrophy closely related to the enhanced expression 
of cardiac embryonic genes, such as atrial natriuretic factor (ANF), cardiac-α-actin (α-actin), myosin heavy chain (MHC). However, 
pathogenesis of cardiac hypertrophy, the molecular mechanism in particular, has not yet been explained.

It has been found that myocardin is specifically expressed in cardiac and smooth muscle cells, and so far, may be the most powerful 
transcription factor of serum response factor (SRF). They combine together to form a complex, and bind to cis-acting elements CarG 
box, and then regulate expression of cardiac marker genes. Our previous studies have confirmed that myocardin and MRTF-A, one 
family member of myocardin, can induce car-diac hypertrophy. But, the regulatory mechanisms of MRTFs in regulating cardiac 
hyper-trophy remain to be elucidatied. 

Studies have demonstrated that the excessive acetylation of histone acetyltransferase (HATs) and histone trigger cardiac hypertrophy, 
but how protein transcription factors and / or synergistic transcription factors combine with HATs to affect cardiac hypertrophy needs 
further studies. The previous studies have shown that in smooth muscle cells, histone deacetylase p300 interacts with myocardin-SRF 
complexes to synergistically induce the ex-pression of relevant differentiation gene. However, how they interact in the myocardial 
cells and cardiac hypertrophy and its mechanism remain unclear. This study aimed to ex-plore the interaction between p300 and 
Myocardin / MRTF-A in myocardial cells and the animal models of cardiac hypertrophy and its possible molecular mechanisms. 

With reporter gene assay, it was studied that p300 and Myocardin / MRTF-A synergistically enhanced the transcriptional activity of 
the target genes in cos7 cells and myocardial cells. The results showed that p300 -Myocardin and p300-MRTF-A can enhance the 
activity of the cardiac marker genes, especially ANF. However, the transcription activation of p300 is not obvious, which means that 
transcription activity of MRTFs nhanced by p300 must in-teract with SRF, then bind to cis-acting elements CArG box of cardiac 
marker genes, thereby regulating their expression, and participate in the regulation of cardiac hyper-trophy. Synergistic effect of 
p300 with myocardin and MRTF-A on cardiac hypertrophy was studied through co-transfection of myocardin / MRTF-A and p300 
into myocardial cells. The results showed that the p300 with myocardin can synergistically increase the ex-pression of differentiation 
marker genes ANF, α-actin and MHC, and induce cardiomyocyte hypertrophy. 
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After establishment of animal models of cardiac hypertrophy by abdominal aortic ligation, the assay results showed that in the 
hypertrophic model, the differentiation marker gene expression was significantly enhanced while proliferation marker gene 
expression were re-duced accordingly; Meanwhile, MRTF-A and p300 expression in the model group increased despite that there 
were no significant changes in myocardin expression, which indicated that with the expression levels raised, p300 interacts with of 
myocardin / MRTF-A, and then drive the expression of differentiation marker gene, which led to cardiac hypertrophy. Of course, this 
needs to be confirmed by further studies.

P-9-004　Calcium-sensing receptor is frequently methylated in human esophageal squamous cell carcinoma
1Kunyu Jing, 2Tenghui Dong, 2Mingzhou Guo, 1Lexun Xue ( 1Zhengzhou University, 2 Chinese PLA General Hospital ) 

mzguo1@gmail.com, xuelx@zzu.edu.cn

Objective: To investigate the promoter region methylation status of calcium-sensing re-ceptor (CASR), a member of the G protein-
coupled receptor family, in esophageal carcino-genesis, and to explore the possibility of CASR promoter methylation as a potential 
bio-marker for human esophageal squamous cell carcinoma (ESCC).

Methods: Methylation specific PCR (MSP) was employed to detect the promoter regionmethylation of CASR in 5 ESCC cell lines, 4 
normal esophageal mucosa and 68 primary ES-CC tissue samples. Semi-quantitative reverse transcriptase PCR (RT-PCR) was used 
to eval-uate CASR expression levels before and after treatment with 5-aza-2’- deoxycytidine (5-Aza) in ESCC cell lines.

Results: Complete or partial methylation of the CASR promoter region was detected in 4ESCC cell lines KYSE30, KYSE70, 
KYSE140 and TE8, but not in KYSE510. Loss of CASR ex-perssion was found in cell line KYSE30. Reduced expression was also 
found in other 3 ESCCcell lines, in which CASR promoter was methylated. Re-expression of CASR was inducedafter 5-aza-2’-
deoxycytidine treatment for 96 h in the methylated cell lines. CASR methyl-ation was detected in 70.6% (48⁄68) of cases of human 
primary ESCC but not in normalesophageal mucosa(0/4). No association was found between promoter region hyper-methylation and 
age, gender, tumor stage and lymph node metastasis.

Conclusions: The methylated CASR frequently exists in primary human ESCC and may beused as a potential early detection 
biomarker or target therapy for this disease. Also, themethylation of the CASR promoter region may be involved in carcinogenesis of 
the eso-phagus.

P-9-005　尼古丁对组蛋白H3K27去甲基化酶的调节作用

郭晓强, 蔡志明( 深圳市第二人民医院/深圳大学第一附属医院 广东深圳 518035 ) 

xiaoqiangguo123@163.com, caizhiming2000@yahoo.com.cn

背景：抽烟（smoking）是导致肾细胞癌（Renal cell carcinoma (RCC）发生的第一诱因，但对抽烟诱发RCC的机制却知之甚

少。最新研究表明表观遗传尤其是组蛋白修饰在癌症发生、发展和转移过程中发挥着重要作用，从而为RCC研究提供了

新的方向。本研究通过探索尼古丁对组蛋白H3K27去甲基化酶的调节作用而探索组蛋白甲基化修饰在肾细胞癌发生中的作

用。

方法：用不同浓度尼古丁（0nM、10nM、50nM、100nM、500nM）处理肾癌细胞系786-O24h，然后收集细胞，用适时定量

PCR、western blot和免疫荧光等技术检测组蛋白H3K27去甲基化酶UTX和JMJD3及H3K27me3的表达或含量。

结果：随着尼古丁浓度的增加，H3K27去甲基化酶UTX的mRNA和蛋白质均出现明显升高（50nM时 p< 0.05），而JMJD3表

达未出现显著变化，免疫荧光进一步证实了这个结果。此外伴随UTX含量增加，H3K27me3含量降低，这意味着UTX可通过

催化特定位点H3K27me3去甲基化而发挥作用

结论：尼古丁作为一种肾细胞癌诱发因子，其部分机制在于造成组蛋白甲基化修饰异常，进一步破坏了相关基因的表达。

详细机制尚待进一步确定。
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P-9-006　The expression and significance of histone H3K27 demethylases in renal cell carcinoma
1Xiaoqiang Guo, 2Yongqing Shen, 2Xianglin Duan ( 1Laboratory of Iron Metabolism and Molecular Biology, College of Life 
Science, Hebei Normal University, Shijiazhuang 050016, China; Department of Biochemistry, Bethune Military Medical College, 
Shijiazhuang 050081, China, 2Laboratory of Iron Metabolism and Molecular Biology, College of Life Science, Hebei Normal 
University, Shijiazhuang 050016, China ) 

xiaoqiangguo123@163.com, xlduan0311@163.com

Background: Histone H3K27 demethylases UTX and JMJD3 are important regulatory factors that modulate gene expression via 
altering the physical state of chromatin. Previ-ous researches have indicated abnormal status of H3K27 methylation caused in 
carcino-genesis, so we investigated the expression pattern of UTX and JMJD3 in renal cell car-cinoma (RCC) and their role in cancer 
development. 

Methods: The mRNA expressions of UTX and JMJD3 were determined in cancer tissues and adjacent tissues of 36 primary RCC 
patients by quantitative real time polymerase chain reaction (qRT-PCR). The protein contents of UTX and JMJD3 were measured 
with western blotting and immunohistochemical analysis. 

Results: The transcripts of UTX and JMJD3 were significantly increased in cancer tissues than adjacent tissues (p< 0.05). And the 
mRNA levels of cyclin dependent kinases 4 and 6 (CDK4/CDK6) inhibitor p16INK4a was also higher in cancer tissue (p<0.001). 
The western blotting result indicated that two of the demethylases were increased in cancer tissue. The level of H3K27me3 was 
lower in cancer tissue compared to adjacent tissue, although the expression of H3K27 methyltransferase EZH2 was also increased 
(p<0.05). The data indic-ate that two H3K27 demethylases may play critical roles in regulation of H3K27 methyla-tion state in RCC 
development. Further the immunohistochemical analysis proved that ex-pressions of UTX and JMJD3 were upregualted in cancer 
tissues compared to adjacent tis-sues. 

Conclusions: Our results suggest that UTX and JMJD3 shown higher expression level in cancer cells compared to adjacent normal 
tissue, which may be important for primary RCC development. Whether the H3K27 demethalyses be used as biomarkers in early 
diagnosis of RCC or not, need to be explored. 

P-9-007　Upregulated PRMT1 by supernatant of inflammatory epithelial cells in fibroblast participates in chronic 
antigen-induced pulmonary inflammation
1Qingzhu Sun, 2Xudong Yang, 2Li Liu, 2Shemin Lu ( 1西安交通大学医学院 , 2Department of Genetics and Molecular Biology, Xi’an 
Jiaotong University School of Medicine ) 

shemin.lu@gmail.com

Objective: Fibroblasts, as a major source of extracellular interstitial connective tissue mat-rix, play an important role in the 
development of fibrosis which participated in the airway remodeling response of bronchial asthma. Protein arginine methyltransferases 
1 (PRMT1), specializing in methylating both histones as well as key cellular proteins, have emerged as key regulators of various 
cellular processes. This study aimed to identify the mechanism of PRMT1 involved in chronic antigen induced pulmonary 
inflammation (AIPI), a rat model for chronic asthma. Materials and Methods: E3 rats were sensitized with ovalbumin (OVA)/alum 
intraperitoneally and intranasally challenged with OVA for 1 and 8 weeks to induce acute and chronic AIPI model. PRMT1 mRNA 
expression in lung tissues were detec-ted by quantitative real-time polymerase chain reaction (qRT-PCR). Immunohistochemistry 
staining was used to detect the expression of PRMT1 in lung tissues. IL-4 cytokine and the supernatant of IL-4 stimulated lung 
epithelial cell (A549 cell) were obtained to stimulate HLF (human lung fibroblast), and PRMTs profile and remodeling related factors 
was tested by qRT-PCR. Results and Conclusion: PRMT1 expression was mainly significantly up-regulated in epithelial cells in the 
lungs from acute AIPI rats; however, PRMT1 was ex-pressed in airway surrounding tissues, mainly fibroblast and airway smooth 
muscle cells, and significantly up-regulated in the lungs from chronic AIPI rats. So the shift of PRMT1 from epithelium to fibroblast 
may affect lung remodeling in chronic AIPI. PRMT1 expres-sion showed no change after IL-4 stimulation in fibroblast, but the 
supernatant of IL-4 stimulated epithelial cells can elevate the level of PRMT1 mRNA and protein expression, and also promote the 
proliferation of fibroblast; all of which demonstrate that the IL-4 in-duced inflammatory mediators in epithelial cells may participate 
in the fibroblast prolifera-tion and PRMT1 expression. Meanwhile, after stimulation of epithelial supernatant, the ex-pression of 
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COX2 also upregulated in fibroblasts, suggesting that the inflammatory epithe-lium stimulated the expression of remodeling related 
factors. And these findings may provide an important clue for further research in the asthma remodeling pathogenesis and suggest a 
new remedy for chronic asthma treatment. 

P-9-008　Clinical and pathologic features of a distal myopathy family

Mei-ling Wang, Cun-bao Li ( Inner Mongolia Medical University, ) 

licunbao5159@sina.com

Objective To report the clinical manifestations and pathological features in a Chinese family with distal myopathy. Methods Family 
survey, genetic map, Clinical mani-festation and pathological features of biopsied muscle specimens were summarized and analysed, 
We could make the primary diagnosis. Results The onset of disease in the proband was a 29 years old male. At the age of 13 he 
appeared clubfoot, progressive mus-cular atrophy and weakness in the lower limbs. We studied five generations which have 117 
members, 36 of whom were affected (male 12, female 24).The other affected members had similar symptoms. Electromyography 
demonstrated myopathic pattem. Muscle biopsy was peformed distal myopathy in the gastrocnemius muscle. Conclusion According 
to family history, clinical and myopathological features, Miyoshi myopathy of subtype distal myopathies was considered with 
autosomal recessive inheritance. 

Key words：Distal myopathy; A family study; Miyoshi myopathy; Clinical and pathology 

P-9-009　BRCA1两种主要单倍型与中国汉族女性散发性乳腺癌风险相关性研究

朱敏，贾天红，周钢，张小琼，彭剑桥，任自敬，刘静*（中南大学生物科学与技术学院分子生物学研究中心，长沙市湘雅
路110号湘雅医学院27号信箱，湖南长沙 410078）

乳腺癌是女性最常见恶性肿瘤，其发生发展涉及多重遗传学因素、环境因素及其复杂的交互作用，而在相同环境曝露下，

遗传背景差异将导致个体乳腺癌易感性的差别。遗传背景差异主要由基因遗传多态性构成；近年来的研究已表明，基因多

态性作为重要的表观遗传学内容参与了不同疾病风险，其中单核苷酸多态性（single nucleotide polymorphism，SNP）系主要

组成部分。BRCA1是迄今为止所发现最重要的乳腺癌易感基因，其突变与家族遗传性和早发性乳腺癌的高度相关性已被证

实，但在散发性乳腺癌患者中甚少检出BRCA1致病性突变。因此，BRCA1基因中广泛存在的SNPs及其紧密连锁构成的单倍

型与散发性乳腺癌风险之间的关联受到广泛的研究关注。

目的　探讨BRCA1数个SNPs形成单倍型情况及其与中国汉族女性散发性乳腺癌的风险相关性。

方法　首先通过生物信息学分析考察中国汉族人BRCA1 SNP多态性及其连锁单倍型构成，随后以其中2731C>T为适用标签

位点，采用PCR-PIRA（PCR-primer introduced restriction analysis）分析进行对照-乳腺癌大样本内个体SNP等位基因分型及

单倍型归类计数，分析其组间频率差异。

结果　1）BRCA1基因11号、13号和16号外显子内2201C>T、2430T>C、2731C>T、3232A>G、3667A>G、4427C>T和

4956A>G等七个SNP位点等位基因型呈紧密连锁，构成汉族人BRCA1两种最主要单倍型，即CTCAACA表征的野生型和

TCTGGTG表征的突变型；2）PCR-PIRA分析成功进行了个体BRCA1 2731C>T等位基因分型、进而个体单倍型的判别。3）

1 182例乳腺癌患者中BRCA1 2731位野生型纯合子（CC）、突变型纯合子（TT）和杂合子（CT）三种基因型个体分别为

427例（36.1%）、171例（14.5%）及584例（49.4%）；1 171例对照组中则分别为482例（41.2%）、158例（13.5%）及531

例（45.3%）；即两组间野生单倍型与突变单倍型频率分别为60.8% vs. 63.8%和39.2% vs. 36.2%，差异具有显著性（P＝

0.03），提示BRCA1突变单倍型增大汉族女性携带者的乳腺癌发生风险（OR=1.065 [95% CI，1.006～1.124]）。
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P-10-001　检验医学专业学生实习质量评价指标体系的研究

1张鹏霞， 2孙秀斌, 1陈新, 3王迪, 4张丽 ( 1佳木斯大学教务处, 2佳木斯大学督导室, 3佳木斯大学基础医学院, 4佳木斯大学临床
医学院 )

pengxiaz@yahoo.com.cn 

[摘要] 检验医学专业是一门技术性强、强调学生动手操作能力培养的专业，实习是检验医学专业学生从理论走向实践，从

学校走向社会的重要阶段，建立一种有效的实习质量评价体系是检验学生实习质量的重要手段。本团队通过查阅资料、咨

询专家、调查分析等方法,重新认识和界定检验医学生实习质量标准,制定一套较为简洁科学合理的实习质量评价指标,综合

评价医学生的实习质量和整体素质，为高等医学教育教学评估体系的完善起到积极的作用。

1检验医学实习质量评价考核管理的现状 目前很多医学院校检验医学专业的学生实习42周左右的时间。实习目的主要是熟

练掌握临床常规检测技术；掌握常用仪器的操作和维护方法；熟悉全面质量控制等。虽然对实习管理和考评进行了一些有益的

探索，但还存在以下缺陷与不足：评价标准缺乏科学性：检验专业临床能力考核主要是学生在各专业组实习结束前, 做好自我实

习小结, 由各专业组组长评定成绩写出评语,由于带教教师考评随意性较大、考核评价标准不统一，不利于学生之间的公平竞争, 不

利于实习环节中教师与学生双方的监督与管理；实习时间不能保证：目前医学毕业生就业压力较大，因此绝大部分毕业生在毕业

实习期间全力以赴准备考取硕士研究生，到专业组实习只是走过场, 很难把握该科室需要掌握的相关知识,只能“走马观花”一样

从一个科室进入另一个科室,达不到很好的理论和实践结合的学习效果, 造成教学资源的浪费,同时无法保证实习质量[1,2]。鉴于以

上现状, 我们通过查阅相关文献资料, 拟定评价的主要指标内容。并选择我校5所附属医院的30位专家，主要是各科室主任、教科办

主任、 临床带教指导教师等根据各院校对毕业实习的要求结合我院实际情况制定了以下考评方法,制定以下量化考核指标。

2 量化考核指标

2.1第一个量化指标:出勤率。近几年来我们一直狠抓学生的实习纪律, 扭转一些实习医师想来就来,想走就走的自由散漫的观

念。在实习医师一入院就强化考勤制度并严格管理。教务科定期或不定期的查岗, 科主任、教学秘书、带教教师层层严格考

勤, 对无故缺勤的实习医师, 所在科室马上向教务科汇报,教务科查明情况后严肃处理, 并将处理结果通报全体实习医师, 有效

地解决了实习医师考勤难的问题。跟随带教教师值夜班的实习医师, 由科室带教教师及科主任安排休息。规定实习期间缺勤

2周以上者, 实习结束后补足实习时间, 否则实习成绩不及格。

2.2 第二个量化指标:获取知识的态度。首先我们要求带教教师应以身作则，注重言传身教。因为带教教师的学识、工作态

度、爱心、责任心等将会对实习生的敬业精神产生深刻影响。实习生应充分认识医学检验工作的重要性，要有敬业精神，

只要敬业才能乐业。实习生才能主动学习相关知识。实习生在进入检验科各实验室前，必须复习教科书中的相关内容；实

习时做到“多思多动”，另外，随着分子生物学和生物信息学的快速发展，检验医学也得到充实，对检验人员知识广度的

要求越来越高，因此，实习生应主动学习检验仪器学、英语等相关学科知识，熟悉主要检验仪器的校准、定标、维护保养

与项目开发等方法。只有技术高超，知识全面，才能具有较强的就业竞争力。

2.3第三个量化指标: 沟通能力。在检验科实习时，加强与临床医护人员和患者的沟通，检验科是为临床服务的科室，日常

沟通的对象有医生、患者及其家属等。检验人员沟通能力强，沟通工作到位，有利于提高医疗与检验质量，减少纠纷 [3]。

实习生由于自身能力或经验欠缺，一些患者对实习生抱有怀疑态度，不愿意配合实习生的工作。因此，实习生应主动接触

患者，了解患者，从能够做好的事情入手，实实在在帮助患者解决问题，争取患者及其家属的信任与配合。

2.4第四个量化指标: 毕业实习综合成绩 据各院校对各项检测技术要求及我科岗位安排设定各岗位轮转时间, 要求全部岗位轮

到并有带教老师签名确认得满分,使学生在实习期间了解和掌握各项检测技术；实习结束前, 全部学生进行一次理论考试, 题

目内容依据全国技士资格考试要求, 根据考试成绩进行评定给分,成绩优异者酌情加分。以加强理论学习, 适应毕业后的资格

考试；根据检验专业特点,我们选择血常规操作作为操作考试题目, 根据标准答案, 综合实习生考试结果进行打分。以强调基

本操作以及形态学的重要性, 使学生毕业后能够适应基本工作要求。

实习质量管理是一项系统的、 繁琐的工作, 需要多部门、 全方位的协作与管理, 需要实习管理者不断发现问题、 解决问题, 

使学生的素质和潜力得以充分开发和发展[4]。虽然按照这样的量化体系进行了两届的考评，取得一定的效果，但还有很多

不足之处，如量化标准不够、客观性有待于加强、指标覆盖面不够全面。在使用过程中还需要进一步完善。争取科学、 公

平、 客观的对实习生做出考评,使实习生综合能力得到培养,做到既提高实习质量又提高教师的带教能力。
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P-10-002　在生物化学教学中注意培养创新型人才

卓肇文( 中山大学生命科学学院生化系 )

1. 鼓励学生成为创新型人才：1.1.树立远大理想，确立正确的世界观与人生观，创新才有正确目的与持久动力；1.2.打下坚

实的知识与技术基础；1.3.提高创新素质与实践能力。

2. 建议设立《创新思维》课程或讲座，将创新思维及其特点、规律、原理、方法与应用成果介绍给学生。

3. 教学中增强创新意识。适当介绍重要理论与技术的创新思路形成与实现过程。在研讨中启发学生的创新意识，激发学生

的创新潜力，鼓励学生的创新探索。

4. 重视网络时代的学习、研究与创新的特点、条件与经验，适时应用与进一步开发。当代信息交流达到空前的速度与广

度。人-机互动，综合集成研讨，使得收集资料、了解情况，进行学习、思考、研讨与创新的条件大为改善。

5.  重视学科之间的渗透、交叉与融合。5.1.是科学与技术自主创新的重要源泉和值得进一步开拓的途径。5.2.当代学科之间

的渗透、交叉与融合已从小范围与自发逐渐转向大范围与自觉。吸取已有的经验，创造性地运用与发展大有可为。5.3.在科

技的生长点与热点领域，更有助于较快地登上新的高度和迅速扩大成果。

6.  营造良好的学习、研究与讨论的环境，有助于创新型人才的成长。

P-10-003　Research and practice of the teaching reform of the Biochemistry experiment

Zhimin Hou ( Langfang Teachers College ) 

The Biochemistry Experiment is a main course set up for undergraduate student in our col-lege. In order to give the students full play 
of their initiative of learning and improve the students' overall quality based on mastering the basic experimental skills, we carried 
out some beneficial reform in the teaching content, teaching method and experiment evalu-ation and obtained some experience. 

1. Set up the experiment course independently

Breaking the mode of experimental courses depending on theoretical courses, we com-mence the biochemistry experiment course as 
an independent course in 2010. 

2. Update the content of experiment course

Based on the “validation experiment”, we chose 6 validation experiments in view of the commonly used biochemistry experimental 
techniques such as “The separation and in-dentifying of amino acids by paper chromatography”. These experiments can meet the 
teaching objective and lay the implementation foundation of comprehensive and research experiment. 

We also increased the proportion of “comprehensive experiments”. In line with achiev-ing the teaching goal as well as synthesizing 
multiple teaching point and experimental techniques, we chose 3 comprehensive experiments considering the actual situation of our 
students. Students were divided into 5 groups. Each group must design the process of ex-periment and submit their own experiment 
program. Teacher worked out the final experi-ment scheme according to the existing equipment conditions and the students program. 
In the experiment course, each group can arrange the experiment schedule freely. 

We strengthen the independent experiment and research experiment, and cultivate the students’ innovative ability. For example, as a 
combination of the research work of teach-ers, the students majored in biology sciences established a group to analysis the nutrient 
composition of Yaguang pear. In the whole research process of this subject, they experi-enced a series of scientific research progress 
such as declaration of the project, project ap-proval and literature review. The result of their project won the third prize of “Students’ 
Science and Technology Innovation Com-petition”. 

3. Reform the teaching method of biochemistry experiment 

We changed the traditional teaching mode called “operating imitation teaching meth-od”, and required students to prepare the 
experiment before class, think actively and tak-ing records carefully in the class, and complete the high quality report (experiment 
report in the form of essay). We checked the preview report before class and chose students to retell the emphasis randomly. Students 
were also required to submit experiment report in the form of formal essay with the experiment record signed by teacher attached. 
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4. Reconstruct the evaluation system

Changing the way of evaluating only by experimental reports, we rebuilt a diversified eval-uate system. In this system, both the 
operation of experiment and the experiment report are evaluated by teacher, students themselves and the group members. As for the 
import-ant key steps involved in the experiment, we had special operating evaluation standard. In conclusion, the purpose of our 
teaching reform is explicit, that is, make every experi-ment a challenge for students. The completion of each experiment is a process 
of not only ability improving but also self-confidence and learning interesting enhancing. 

P-10-004　温“古”知“新”模式在生物化学教学中的应用

郭晓强 ( 解放军白求恩军医学院生化教研室，河北石家庄 050081 )

xiaoqiangguo123@163.com

温“古”知“新”模式是指授课过程中一方面穿插医学史知识，另一方面增加新进展内容，以增加生物化学课堂教学科

学性、趣味性和新颖性。温“古”有利于促进科学思维和兴趣的培养，而知“新”可提高科学素质和问题分析能力。温

“古”知“新”模式在生物化学教学中具有较好的实际效果，增强学生人文精神和科研素质，值得推广。

P-10-005　生物化学研究型教学与创新人才培养的探索

1刘德立, 2袁永泽, 2熊丽, 2丁书茂, 2袁均林, 2王玉凤 ( 1华中师范大学生命科学院, 2华中师范大学生命科学学院 )

deliliu2002@yahoo.com.cn

摘要：生物化学是生命科学专业的一门极为重要的专业课。为了激发学生学习兴趣，更新教育观念，探索本科教学新模

式，我们积极开展了生物化学研究型课堂教学改革。采用启发式、互动式、归纳比较分析法以及多媒体教学手段等措施，

着力构建“研究型”教学模式，培养学生自主学习、探究性学习能力和创新意识。特别是突破“满堂灌”的课堂模式，采

用多种教学互动形式包括开展课堂讨论、抽签回答问题、学生主讲部分章节等措施，极大地调动了学生的学习积极性。重

点探讨生物化学研究型教学与培养创新人才的关系，希望对生物化学课堂教学改革提供新思路。

我们主要在以下几方面进行了生物化学研究型教学改革。1）优化教学内容，整合课程体系。精选、优化课程内容，突出教

学重点，合理安排基础知识与学科前沿知识的比例。2）把握主线—全程参与学习。生物化学可分为三个主要部分：静态生

化、动态生化和信息生化。如信息生化中，重点介绍DNA复制、RNA转录及蛋白质合成过程，从必要条件、所需酶类及合

成特点等方面进行比较。归纳其中的共性和规律，加深理解。3）科学记忆—灵活掌握。记忆有重点；重视理解；注重前后

联系、讲究记忆技巧（如比较记忆法）。务必遵循“理解+联系”的科学原则。运用科学记忆方法可以取得事半功倍的学习

效果。4）加强互动，鼓励学生主讲部分章节。在钻研分析教材的基础上，确定“维生素与辅酶”、“糖、脂、蛋白质三大

物质代谢关系”和“代谢调控”三章由学生主讲。5）注重前沿—提倡探究式学习。充分利用生物化学精品课网站资源，促

进学生创新性学习。特别注重学生创新能力和创新意识的培养，提高他们的科学素质。



Young Scientist Program
2012年全国生物化学与分子生物学学术大会 ——生命的分子机器及其调控



Young Scientist Program
2012年全国生物化学与分子生物学学术大会 ——生命的分子机器及其调控



��0

Y
oung

 S
cientist P

rog
ram

│
2012

年
全
国
生
物
化
学
与
分
子
生
物
学
学
术
大
会

Y-001　A genetically incorporated crosslinker reveals outer membrane protein quality control mechanims in 
acid resistance
1张萌, 1林世贤, 2宋新文, 2昌增益 , 1陈鹏 ( 1北京大学 化学与分子工程学院, 2北京大学 生命科学学院 )

changzy@pku.edu.cn, pengchen@pku.edu.cn 

Acid chaperones are essential factors in preserving the protein homeostasis for enteric pathogens to survive in the extremely acidic 
mammalian stomach (pH 1–3). The client pro-teins of these chaperones and the protecting mechanisms remain largely unknown, 
primarily because of the exceeding difficulty of determining protein-protein interactions under low-pH conditions. In previous 
research, we have reported a newly developed ge-netically encoded, highly efficient protein photocrosslinking probe, which enabled 
us to profile the in vivo substrates of a major acid-protection chaperone, HdeA, in Escherichia coli periplasm. It helps to reveal a 
unique, ATP-independent chaperone cooperation acid-resistant mechanism in E.coli periplasm: the periplasmic chaperones DegP and 
SurA were initially found to be protected by HdeA at a low pH, but they subsequently facilitated the HdeA-mediated acid recovery 
of other client proteins. In our recent work, we found ΔdegP strain was very sensitive under acid stress. The wild-type degP gene 
was able to restore acid resistance, whereas the gene encoding DegP (S210A) without protease activity was not, indicating that the 
protease activity of DegP is essential for the acid resistance of en-teric bacteria. As DegP is proved to be one of the most important 
protein quality control (PQC) factors for outer membrane protein (OMP) biogenesis, we are trying to demonstrate that damage of the 
OMP folding and assembling systems under extremely acid stress is the major reason of the cell death. 

Y-002　Liver transcriptomic analysis identifies pathways mediating the beneficial effects of calorie restriction 
and exercise upon obesity-associated metabolic dysfunctions and aging
1Liu Yang, 2Bing Zhou, 2Jing-Dong J Han, 1Yong Liu ( 1Institute for Nutritional Sciences,,SIBS,CAS, 2CAS-Max Planck Partner 
Institute for Computational Biology,SIBS,CAS ) 

jdhan@genetics.ac.cn, liuy@sibs.ac.cn

Obesity is a major risk factor in the pathogenesis of many aging-related metabolic dis-eases, including diabetes, cardiovascular 
conditions and even some cancers. Calorie restric-tion and exercise are two best-known interventions that can exert beneficial effects 
upon metabolic disorders as well as the aging process. To explore the gene expression programs that contribute to the physiological 
actions of calorie restriction and exercise, we em-ployed a bioinformatics approach and analyzed changes of the liver transcriptome 
at the midlife age from mice which were subjected to interventions of calorie restriction or volun-tary exercise in the face of high-
fat diet-induced obesity. We found that calorie restriction more effectively protected against diet-induced obesity, insulin resistance, 
dyslipidemia and hepatosteatosis as compared to exercise, resulting in a remarkable extension of lifespan. On the other hand, both 
calorie restriction and exercise markedly reduced obesity-induced liver fibrosis, leading to sustained normalcy of liver function. 
Global gene expression analysis using midlife livers revealed many pathways that were significantly cor-related or anti-correlated 
with the healthspan/lifespan, indicating their potential roles in modulation of longevity (e.g. the peroxisome pathway). Our findings 
thus provide valuable insights into the biological pathways that are implicated in overnutrition-initiated metabol-ic derangement and 
acceleration of aging. 

Y-003　Integrative genomic analysis identifies tumor suppressor gene candidates in sporadic pheochromocytoma

王亮, 田晓怡, 张然, 郑直 ( 中国医学科学院基础医学研究所 )

zhizheng10@yahoo.com

Pheochromocytomas (PCs) are rare neoplasms of the adrenal medulla, which are derived from chromaffin cells of the neural crest. 
Sporadic PCs are three times more frequent than the familial form of PC, which is a result of germline mutations affecting cancer 
susceptibil-ity genes. Germline mutations affect the oncogene RET and the tumor suppressors VHL, SDHx family, and NF1. These 
familial PCs represent 25% of cases. Microarray studies of genome-wide mRNA expression have revealed that hereditary PCs cluster 
into two distinct groups based on their transcription profile: tumors with VHL mutations resemble those with mutations in any of 
the SDHx genes and display a different transcription profile com-pared to tumors caused by RET or NF1 mutations.VHL and SDH 
mutations are linked by their ability to cause a so-called pseudo-hypoxic response by stabilizing HIFs under nor-moxic conditions. 
The genes of the second gene expression cluster, RET and NF1, are linked by their association with oncogenic kinase signaling 
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pathways. Oncogenic activation of RET triggers an activation of the RAS/RAF/MAPK pathway and has also been associated with 
activation of the PI3K/AKT signaling pathway. But the molecular mechanism of sporadic PCs develepment is known unclearly. 
A catalogue of molecular aberrations that cause sporadic PCs is critical for understanding tumorgenesis that will be different from 
hereditary cases. Tumor-suppressor genes (TSGs) have been classically defined as genes whose loss of function in tumor cells 
contributes to the formation and/or maintenance of the tumor phenotype. Copy number variation, transcriptional silencing and 
promoter re-gion hypermethylation has facilitated the identification of candidate tumor suppressor genes. In this study we performed 
integrative whole-genome analysis of DNA copy num-ber, promoter methylation and gene expression using 3/14 paired sproadic 
PCs. At last 7 genes were simultaneously confirmed to show frequent copy number deletion, expression down-regulation and 
promoter CpG islands hypermethylation in 58 primary sproadic PC tumor samples. Overexpression for two genes of this candidates 
resulted in an anchor-age-independent growth inhibition and glycolysis pathways repression. Our IPA analysis also shows that the 
two transcription factor HNF4α and HIF1α may be regulated in sporad-ic PCs, and that the downstream intracellular pathways are 
associated with the regulation of cell proliferation and glucose metabolism disorder of this disease. 

Y-004　Oridonin promotes Fbw7-mediated turnover of c-Myc: targeting oncogene addiction

黄慧琳, 翁桁游, 周惠, 屈良鹄 ( 中山大学 )

lsszh@mail.sysu.edu.cn, lssqlh@mail.sysu.edu.cn

The transcription factor c-Myc is important in cell-fate decisions and is frequently over-expressed in cancer cells. Many types of 
cancer display addiction to the oncogenic c-Myc, making it an attractive therapeutic target. Natural compounds are among the current 
strategies aimed at targeting c-Myc, but their modes of action still need to be character-ized. To explore the mechanisms underlying 
the anti-cancer activity of a natural diterpen-oid, oridonin, we conducted microRNA expression profiling in oridonin-treated and 
un-treated K562 cells and scored transcription factors reported to regulate the differentially expressed microRNAs. The results, 
combined with the correlation between drug sensitivity and gene expression data in the NCI-48 cell lines, strongly suggested that the 
c-Myc tran-scription factor was a potential molecular target of oridonin. Further experimental data showed that oridonin significantly 
reduced c-Myc protein levels in vitro and in vivo, and that this reduction was mediated by the ubiquitin-proteasome system. By 
upregulating the expression of the E3 ubiquitin ligase Fbw7 and activating the GSK-3β kinase, oridonin ac-celerated the turnover 
of c-Myc. The activation of Fbw7 and proteasomal degradation of c-Myc by oridonin were also observed in other leukemia and 
lymphoma cells besides K562. Moreover, oridonin-induced degradation of c-Myc was attenuated in cell lines harboring mutations 
in the WD domain of Fbw7 or at threonine 58 of c-Myc. Furthermore, knock-down of Fbw7 or forced expression of stable c-Myc 
resulted in reduced sensitization to oridonin-induced apoptosis. Our observations help to clarify the anti-cancer mechanisms of 
oridonin and shed light on the application of this natural compound as an Fbw7-c-Myc-pathway-targeting agent in the treatment of 
c-Myc addictive cancers. 

Y-005　Generation of Leptin double-allelic knockout pigs via zinc-finger nucleases and nuclear transfer cloning

宋致远,李宁 ( 中国农业大学 )

songzhiyuan87@gmail.com, ninglcau@cau.edu.cn

It has been demonstrated that the leptin gene knockout(KO) mice are obese, diabetic , along with higher levels of insulin and glucose 
.However , mouse models seem not suitable for the study of human diabetes. We hope to build a pig model for diabetes and obesity 
by the KO of leptin gene. Currently, Zinc-finger nucleases (ZFN) technology has been used a lot as a powerful tool to do genome 
editing in laboratory and domestic animals. Besides human ES and zebra fish, it shows highly specificity and efficiency in pigs 
as well. In this study, we combined ZFN technology with somatic cell nuclear transfer (SCNT) to generate knock out pigs with a 
confirmed mutation in leptin gene. Leptin is a protein hormone in mammal plasma. It is mainly expressed in adipose tissue and at 
lower levels in gastric epi-thelium and placenta .The range of leptin protein affects the hormone secretion of hypo-thalamus. So it is 
intimately related to the control of food intake, energy expenditure, gluc-ose metabolism and fat metabolism. 2 pairs of ZFNs were 
obtained and displayed high activity in gene deletion. After screening of single clones by PCR sequencing, we got the Leptin double-
allelic knockout fibroblast cell clones. Then SCNT is used to get the nuclear transfer pigs. By now, it is confirmed by sequencing that 
we’ve got the Leptin double-allelic knockout pigs. This pig model may contribute to the study of the diabetes and obesity, and may 
help scientists find new therapies to conquer them. 
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Y-006　Distinct mode of methyl-H3K4 recognition by tandem tudor-like domains of Spindlin1
1Na Yang, 1Mingzhu Wang, 1Zihe Rao, 2Bing Zhu, 1Rui-Ming Xu ( 1Institute of Biophysics, Chinese Academy of Sciences, 2National 
Institute of Biological Sciences ) 

yangna@moon.ibp.ac.cn, zhubing@nibs.ac.cn, rmxu@sun5.ibp.ac.cn

Recognition of methylated histone tail lysine residues by tudor domains plays important roles in epigenetic control of gene 
expression and DNA damage response. Previous stud-ies revealed the binding of methyllysine in a cage of aromatic residues, 
but the molecular mechanism by which the sequence specificity for surrounding histone tail residues is achieved remains poorly 
understood. In the crystal structure of a trimethylated histone H3K4 peptide bound to the tudor-like domains of Spindlin1 presented 
here, an unconven-tional mode of methyllysine recognition by an aromatic pocket of Spindlin1 is observed. Furthermore, the 
histone sequence is recognized in a distinct manner involving the amino terminus and a pair of arginine residues of histone H3, 
and disruption of the binding im-paired stimulation of pre-RNA expression by Spindlin1. Our analysis demonstrates consid-erable 
diversities of methyllysine recognition and sequence specific binding of histone tails by tudor domains, and the revelation furthers the 
understanding of tudor domain proteins in deciphering epigenetic marks on histone tails. 

Y-007　Creatine kinase B promotes ovarian cancer cell growth by increasing glycolysis
1Xu-Hui Li, 2Yong-Bin Yan, 3Hai-Meng Zhou ( 11 Protein Science Laboratory of the Ministry of Education, School of Life Sciences, 
Tsinghua University, Beijing 100084, China., 22 State Key Laboratory of Biomembrane and Membrane Biotechnology, School of 
Life Sciences, Tsinghua University, Beijing 100084, China., 31 Protein Science Laboratory of the Ministry of Education, School of 
Life Sciences, Tsinghua University, Beijing 100084, China. 3 Yangtze Delta Region Institute of Tsinghua University, Jiaxing 314006, 
China. ) 

zhm-dbs@mail.tsinghua.edu.cn 

Creatine kinase plays a key role in energy metabolism. Creatine kinase B (CKB), which is a cytosolic isoform of creatine kinase 
predominantly expressed in the brain, showed up-regulated expression in a variety of cancers, including ovarian cancer. Here, by 
exploring the genomic databases, we confirmed that some ovarian cancer cases had amplified CKB copy number or up-regulated 
expression level. We investigated CKB functions in an ovari-an cancer cell line Skov3, which was shown to have abundantly 
expressed CKB in previous studies. We demonstrate that knocking down of CKB inhibited Skov3 proliferation and in-creased 
its apoptosis. CKB depletion also sensitized Skov3 to chemotherapeutic reagents. Since CKB has important functions in energy 
metabolism, we hypothesized that overex-pression of CKB gives cancer cell advantages in metabolism. Knocking down of CKB 
re-duced glucose consumption and lactate production, but had no effect in ROS production, indicating that high CKB levels could 
increase Skov3 glycolysis, but does not affect oxidat-ive phosphorylation. These results suggest that knocking down of CKB could 
repress can-cer cell growth through inhibiting glycosis, and CKB depletion in combination with chemo-therapeutic reagents might 
have synergistic effect in ovarian cancer therapy. 

Y-008　Non-lens betagamma-crystallin and Trefoil factor Complex triggers innate immunity by activating 
NLRP3 inflammasome
1Yang Xiang, 2Qian Gao, 1Chao Yan, 3Ping Jiang, 1Sheng'an Li, 1Wenhui Lee, 1Yun Zhang ( 1Key Laboratory of Animal Models 
and Human Disease Mechanisms, Kunming Institute of Zoology,Chinese Academy of Sciences, Kunming, Yunnan, 650223, China, 
2Key Laboratory of Animal Models and Human Disease Mechanisms, Kunming Institute of Zoology,Chinese Academy of Sciences, 
Kunming, Yunnan 650223,China, 3Key Laboratory of Animal Models and Human Disease Mechanisms, Kunming Institute of 
Zoology,Chinese Academy of Sciences, Kunming, Yunnan, 650223, China/ Department of pathology, Kunming Medical College, 
Kunming, Yunnan, 650032, China ) 

zhangy@mail.kiz.ac.cn

Background: The first line of body’s defense against invading infectious bacteria is provided by the innate immune system, and it 
relies on the pattern recognition receptors (PRRs), which including Toll like receptors (TLRs) and NOD like receptors (NLRs). NLRs 
are important components of inflammasomes which are molecular platforms that assembled by hetero-oligomerization of NLRP, 
ASC and pro-caspase-1. After the assembly of this macro-molecular platform, pro-caspase-1 would be activated, which subsequently 
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process the proinflammatory cytokines. Recent studies have found that inflammasomes especially NLRP3 inflammasome plays 
pivotal role in anti-bacteria infection. A non-lens betagamma-crystalline and trefoil factor complex (betagamma-CAT) was previously 
separated from the skin secretions of red belly toad (Bombina maxima). Previous studies about its biological effect demonstrated that 
it could upregulate cell stress-related and proinflammatory gene expression in Human umbilical vein endothelial cells. And it also 
strongly activated cas-pase-1. These preliminary characteristics suggested that it may be an activator of NLRP3 inflammasome. 

Methods: An in vitro model (THP-1 cell line) was utilized to test whether betagamma-CAT could activate NLRP3 inflammasome and 
how it activated. 

Results: betagamma-CAT indeed was able to activate caspase-1, which subsequently en-hanced the secretion of proinflammatory 
cytokines Interleukin 1beta and interleukin 18. RNA interference of NLRP3 strongly reduced the activation of caspase-1 and secretion 
of interleukin 1beta. After exposure to 1nM concentration of -CAT, THP-1 cells showed the phenomena of potassium efflux, calcium 
influx, ROS generation and lysosome rupture. Both high concentration of extracellular potassium and calcium chelator BAPTA-AM 
strongly inhibited the activation of NLRP3 inflammasome. These results suggested that po-tassium efflux and increase of the calcium 
concentration inside the cell were essential for the activation of NLRP3 inflammaosomes by -CAT. 

Conclusions: The present study proved that betagamma-CAT was a NLRP3 inflammasome inducer. And its biological function is 
dependent of intracellular calcium overloading. As a naturally existing protein complex, betagamma-CAT may be an important player 
of amphi-bian skin innate immunity. 

Y-009　HSCARG negatively regulates H2A ubiquitination and affects cell cycle
1胡斌, 2李尚泽, 2张晓东, 1郑晓峰 ( 1北京大学生命科学学院, 2武汉大学生命科学学院 )

xiaofengz@pku.edu.cn

H2A ubiquitination plays critical roles in numerous cellular processes including transcrip-tional repression and DNA damage 
response. A number of ubiquitin E3 ligases and deubi-quitinases have been identified to regulate H2A ubiquitination. And 
abnormality of either ubiquitin ligases or deubiquitinases will cause cell cycle arrest. Besides, some non-catalytic proteins also 
participate in modulating H2A ubiquitination, and these regulatory proteins are crucial for cell cycle progression. However, the 
regulatory mechanisms of H2A ubiqitin-ation and its linkage with cell cycle arrest are still incompletely understood. Here we 
found that HSCARG, a newly identified negative regulator of NF-κB, interacts with PRC1, the first ubiquitin E3 ligases of H2A 
ubiquitination. Further studies revealed that HSCARG inhibited H2A ubiquitination by down regulating the E3 ligase of PRC1 with 
the partner USP7, and HSCARG functioned as a negative regulator of H2A and H2AX ubiquitination in response to DNA damage. 
Knockout of HSCARG led to checkpoint activation and cell cycle arrest. Our results indicate that HSCARG is critically involved in 
removing ubiquitin chains of H2A follow DNA damage, and deletion of HSCARG affects damage recovery. Our study un-raveled an 
undescribed mechanism for H2A deubiquitination in which HSCARG inhibits H2A ubiquitination through downregulating E3 ligase 
of H2A and which further affects cell cycle in response to DNA damage. 

Y-010　Novel Polo-like kinase 1 inhibitor targeting the kinase and polo-box domain interface
1Tan Qin, 2Fangjin Chen, 3Xiaolong Zhuo, 3Xi Chen, 3Chuanmao Zhang, 4Luhua Lai ( 1College of Chemistry and Molecular 
Engineering, Peking University, 2Center for Quantitative Biology, Peking University, 3School of Life Science, Peking University, 
4College of Chemistry and Molecular Engineering, &Center for Quantitative Biology, Peking University ) 

qintan@pku.edu.cn

Polo-like kinase 1 (PLK1) is crucial for cell mitosis. Over-expression of PLK1 has been ob-served in many cancer types. PLK1 
has been identified as anti-cancer target by siRNA, small-molecular and induced-knockdown mice experiments. Therefore PLK1 
inhibitors are potential anti-cancer agents.

Inhibitors have been developed targeting the ATP binding site in the PLK1 kinase domain. To avoid the selectivity problem of 
inhibitors that compete with ATP binding, other pon-tential binding sites need to be explored. The interface formed by the two 
domains of PLK1, kinase domain(KD) and polo-box domain(PBD), is a promising site for PLK1 drug design. PLK1 KD adopts 
typical kinase fold. PLK1 PBD binds specific phosphopeptides and determines PLK1 cellular location. In the full protein, PBD also 
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binds to KD and inhibits its enzyme activity. This auto-inhibition is abolished by phosphorylation of T210 at KD, or binding of a 
phosphopeptide to PBD. These evidences indicate that the phosphorylation site at KD, and the phosphopeptide binding site at PBD, 
may both be at or near the KD-PBD interface. Therefore inhibitor targeting KD-PBD interface may not only change PLK1 activity 
through strengthening or weakening KD-PBD interaction, but also may interfere with PLK1 phosphorylation and phosphopeptide 
binding to PBD. 

To develop inhibitors target the KD-PBD interface, we built a computational model of the full-length PLK1 with independent KD 
and PBD structures, since full-length PLK1 structure remains un-resolved. Then we virtually screened SPECS database using the 
PLK1 model and generated 12 cellular active compounds. Among these compounds, we indentified compound D84 increases KD-
PBD binding by reducing the dissociation of PBD to KD, us-ing SPR technique. D84 inhibits full-length PLK1 activity but not KD 
activity. ITC result showed D84 binds to independent PBD domain, indicating that it intervenes PBD function. Our experimental 
evidences confirmed that compound D84 targets PLK1 KD-PBD interface, inhibits PLK1 activity and interferes with PLK1 cellular 
location by binding to PBD and the KD-PBD interface. Further studies on PLK1 domain interface inhibitors are in progress. 

Y-011　Inducible and reversible regulation of endogenous gene in mouse

孙瑞林 ( 上海南方模式生物研究中心 )

Methods for generating loss-of-function mutations, such as conventional or conditional gene knockout, are widely used in deciphering 
gene function in vivo. By contrast, inducible and reversible regulation of endogenous gene expression has not been well established. 
Using a mouse model, we demonstrate that a chimeric transcriptional repressor molecule (tTS) can reversibly inhibit the expression 
of an endogenous gene, Nmyc. In this system, a tetracycline response element (TRE) artificially inserted near the target gene’s 
promoter region turns the gene on and off in a tetracycline-inducible manner. NmycTRE mice were generated by inserting a TRE into 
the first intron of Nmyc by the knockin technique. Nmy-cTRE mice were crossed to tTS transgenic mice to produce NmycTRE/TRE:
tTS embryos. In these embryos, tTS blocked Nmyc expression, and embryonic lethality was observed at E11.5d. When the dam was 
exposed to drinking water containing doxycycline, normal en-dogenous Nmyc expression was rescued, and the embryo survived to 
birth. This novel ge-netic modification strategy based on the tTS-dox system for inducible and reversible regu-lation of endogenous 
mouse genes will be a powerful tool to investigate target genes that cause embryonic lethality or other defects where reversible 
regulation or temporary shut-down of the target gene is needed. 

Y-012　Structural basis for sequence specific recognition of DNA by TAL effectors
1Dong Deng, 1Chuangye Yan, 1Xiaojing Pan, 2Magdy Mahfouz, 3Jiawei Wang, 1Jian-Kang Zhu, 1Yigong Shi, 1Nieng Yan ( 1Tsinghua 
University, 2King Abdullah University of Science and Technology, 3Purdue University ) 

shi-lab@tsinghua.edu.cn, nyan@tsinghua.edu.cn 

TAL effectors, secreted by phytopathogenic bacteria, recognize host DNA sequences through a central domain of tandem repeats. 
Each repeat comprises 33-35 conserved amino acids and targets a specific base pair using two hypervariable residues (known as 
RVD) at positions 12 and 13. Here we report the crystal structures of a 11.5-repeat TAL ef-fector in both DNA-free and DNA-bound 
states. Each TAL repeat comprises two helices connected by a short RVD-containing loop. The 11.5 repeats form a right-handed, su-
per-helical structure that tracks along the sense strand of DNA duplex, with RVDs contact-ing the major groove. The 12th residue 
stabilizes the RVD loop, whereas the 13th residue makes a base-specific contact. Understanding DNA recognition by TAL effectors 
may facil-itate rational design of DNA-binding proteins with biotechnological applications. 

Y-013　hCINAP is a novel regulator of ribosomal protein-HDM2-p53 pathway via controlling NEDDylation of 
ribosomal protein S14
1Dongmei Bai, 2Jinfang Zhang, 2Xiaofeng Zheng ( 1北京大学, 2北京大学生命科学学院  )

xiaofengz@pku.edu.cn

The tumor suppressor protein p53, also named the “guardian of the genome”, is activ-ated in response to a range of physiological 
stresses. HDM2, a p53 E3 ubiquitin ligase, is the principal cellular antagonist of p53 by promoting p53 polyubiquitination and 
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degrada-tion. Mounting evidence has suggested that ribosomal proteins (RPs) modulate HDM2-p53 as a novel pathway for regulating 
p53 signaling. However, the upstream regulators that mediate RP-HDM2-p53 circuits remain poorly understood. Human coilin-
interacting nuclear ATPase protein (hCINAP) is highly conserved and ubiquitously expressed in differ-ent organisms. It has been 
shown that complete deletion of yeast homolog Fap7 leads to a lethal phenotype and its overexpression confers resistance to arsenate 
that is toxic and carcinogenic, but the physiological function of hCINAP in human is remained largely un-known. 

Here we identify hCINAP as an interacting partner of ribosomal protein S14 (RPS14). RPS14 stabilized and activated p53 through 
binding to the central acidic domain of HDM2 and in-hibiting HDM2-mediated p53 polyubiquitination. Moreover, RPS14 was 
specifically modi-fied with NEDD8 and hCINAP inhibited RPS14 NEDDylation by recruiting NEDD8-specific protease 1 (NEDP1). 
The decrease in RPS14 NEDDylation led to reduced stability and incor-rect localization of RPS14, thereby attenuating the interaction 
between RPS14 and HDM2. Free HDM2 stimulated p53 polyubiquitination and degradation. Taken together, we demonstrate that 
hCINAP functions as a novel regulator of RPS14-HDM2-p53 by regulat-ing the interaction between RPS14 and HDM2 through 
the control of RPS14 NEDDylation. Our study indicates that hCINAP is an important regulator of RP-HDM2-p53 pathway and a 
potential anticancer drug target. 

Y-014　Large-scale identification of functional genes regulating cancer cell metastasis

席建忠, 张函槊, 郝洋, 杨君宇 ( 北京大学 )

jzxi@pku.edu.cn

Metastasis is the overwhelming cause of mortality in patients with solid tumours. It is a complex and dynamic process, starting with 
local invasion, followed by intravasation into the systemic circulation, survival in the circulation, extravasation and establishment at 
dis-tant tissues, and ultimately vascularization of the resulting tumours. Therefore, a more complete understanding of the molecular 
mechanism that regulates this process requires a detailed characterization of all metastasis-related traits. As a new class of signalling 
modu-lators, miRNAs have attracted great attention for certain unique features, including multi-target regulation, tissue specificity, 
and evolutionary conservation. 

Through integrating RNAi technology and semiconductor fabrication technology, we de-veloped a novel self-assembled cell 
microarray (SAMcell), which is suitable for the high-throughput screening of the genes functionally regulating many cell behaviors, 
including migration, apoptosis or autophagy [1,2]. By taking use of this chip, we have accomplished the screening for 900 miRNAs 
or 700 kinase genes regulating the migration, invasion, or apoptosis of Hela cells. It was found that over 100 miRNAs and 40 kinase 
genes have a considerable impact on either above-described cell behaviors. Furthermore, miR-23 or miR-90, which downregulated in 
colon cancers, has been intensively characterized in order to deeply understand the role of miRNAs in cancer development. 

Y-015　Ribosomal_L1 domain and Lysine_rich domain are essential for cellular senescenceinhibited gene (CSIG) 
to regulate proliferation and senescence

马利伟, 祁姬, 陈天达, 童坦君 ( 北京大学医学部 )

maliwei@bjmu.edu.cn

Cellular senescence-inhibited gene (CSIG), also named ribosomal_L1 domain-containing 1 (RSL1D1), is implicated in various 
process including cell cycle regulation, apoptosis, and tu-mor metastasis. We previously showed that CSIG plays an important role 
in regulating cell proliferation and cellular senescence progression through inhibiting PTEN, however, which domain or region of 
CSIG contributes to this function? To clarify this question, we investig-ated the functional importance of Ribosomal_L1 domain 
and Lysine (Lys) _rich domain of CSIG. The data showed that expression of CSIG potently reduced PTEN expression, in-creased 
cell proliferation rates, and reduced the senescent phenotype (lower SA-β-gal activity). By contrast, neither the expression of CSIG 
N- terminal (NT) fragment containing the Ribosomal_L1 domain nor C-terminal (CT) fragment containing Lys_rich domain could 
significantly altered the levels of PTEN; instead of promoting cell proliferation and delaying cellular senescence, expression of 
CSIG-NT or CSIG-CT inhibited cell proliferation and ac-celerated cell senescence (increased SA-β-gal activity) compared to either 
CSIG over-expressing or control (empty vector transfected) cells. The further immunofluorescence analysis showed that CSIG-
CT and CSIG-NT truncated proteins exhibited different subcel-lular distribution with that of wild-type CSIG. Conclusively, both 
Ribosomal_L1 domain and Lys_rich domain of CSIG are critical for CSIG to act as a regulator of cell proliferation and cellular 
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senescence. 

Y-016　Bendless/dUev1a E2 Complex Modulates TNF-JNK Mediated Tumor Progression, Cell Death, Stress 
Resistance and Lifespan in Drosophila

Ma Xianjue ( Shanghai Key Laboratory of Signaling and Disease Research, Tongji University ) 

Cancer is the leading cause of death worldwide, and more than 90% of cancer related deaths arise from secondary metastatic tumors, 
which separate from the primary tumors. In the past decade, Drosophila melanogaster, with its reduced genome redundancy as 
well as the ease of genetic manipulation, has become an excellent model system for cancer studies. Loss of cell polarity genes such 
as scribble (scrib), lethal giant larvae (lgl) and disc large (dlg) could cooperate with oncogenic Ras to induce tumor growth and 
metastasis. The c-Jun N-terminal Kinase (JNK) pathway is evolutionary conserved signaling pathway that regulates a wide range 
of biological activities, including apoptosis, proliferation and stress resistance. Recent studies also demonstrated that JNK signaling 
plays essential role in modulating RasV12/scrib-/- triggered tumor metastasis. To identify additional genes that modulate tumor 
progression, we performed a genetic screen in Drosophila and found that loss of Bendless (Ben) or dUev1a exhibit a suppressive 
effect on lgl-/-/RasV12 induced tumor growth and invasion. In addition, loss of Ben or dUev1a suppresses TNF- induced JNK 
activation, cell death as well as invasion behavior. Furthermore, while Ben was previ-ously reported to associate with dUev1a to form 
an E2 ubiquitin-conjugating enzyme com-plex, we found that Ben physically interacts with dTRAF2 on the cell membrane and regu-
lates TNF- induced dTRAF2 polyubiquitination. Finally, our genetic analyses indicated that Ben cooperates with dUev1a to induce 
JNK activation, cell death and invasion through dTRAF2, and regulates oxidative stress resistance and life span in a JNK signaling 
depend-ent manner. Together, our data indicated that Ben/dUev1a complex constitutes an essen-tial regulator of the evolutionary 
conserved TNF-JNK signaling pathway through acting up-stream of dTRAF2 to modulate tumor progression, cell death, stress 
resistance and life span in metazoan. 

Y-017　Structural and biochemical characterization of glycosyltransferase GtfA from Streptococcus pneumoniae

伟伟师, 江永亮, 陈宇星, 周丛照 ( 中国科学技术大学 生命科学院 )

cyxing@ustc.edu.cn, zcz@ustc.edu.cn

Abstract: Serine-rich repeat glycoproteins identified from Streptococci and Staphylococci are important for pathogenic adhesion 
and biofilm formation. They are heavily glyc-osylated by a series of glycosyltransferases step by step. An enzyme complex, GtfA and 
its partner GtfB from Streptococcus pneumonia, is required for the first step of glycosylation of the serine-rich repeat protein, PsrP by 
transferring GlcNAc residue from UDP-GlcNAc to PsrP. We report here the 2.0 Å crystal structure of GtfA in complex with GlcNAc 
and UDP. The core structure comprises two Rossmann fold-like catalytic domains resembling the glycosyltransferase family 4 (GT4) 
of GT-B fold, while the intervening domain of unknown function, DUF1975 has a novel structure of a 10-stranded antiparallel β-sheet, 
which packs exclusively against the N-terminal catalytic domain. Site-directed mutagenesis revealed that two conserved basic residues 
Arg328 and Lys333 at the active-site pocket are indis-pensible for its activity. HPLC showed that the enzymatic activity (kcat/Km) of 
GtfA−GtfB complex was approximately 100-fold higher than GtfA itself. Meanwhile, isothermal titra-tion calorimetry assays indicated 
the GtfA−GtfB complex possessed a dissociation constant (Kd) of 55.6 nM, 1/5000 to that of GtfA complexed with only DUF1975 of 
GtfB. These find-ings revealed the essential role of the full-length GtfB, but not its DUF1975 alone for the activity of GtfA. 

Y-018　Tespa1 is involved in late thymocyte development through the regulation of TCRmediated signaling

王迪 ( 浙江大学免疫学研究所 )

Signaling via the T cell antigen receptor (TCR) during the CD4+CD8+ double-positive de-velopmental stage determines thymocyte 
selection and lineage commitment. Here we de-scribe a previously uncharacterized T cell–expressed protein, Tespa1, with critical 
functions during positive selection of thymocytes. Tespa1–/– mice had fewer mature thymic CD4+ and CD8+ T cells, which reflected 
impaired thymocyte development. Tespa1 associated with the TCR signaling components PLC-γ1 and Grb2, and Tespa1 deficiency 
resulted in at-tenuated TCR signaling, as reflected by defective activation of the Erk–AP-1 and Ca2+-NFAT pathways. Our findings 
demonstrate that Tespa1 is a component of the TCR signalo-some and is essential for T cell selection and maturation through the 
regulation of TCR signaling during T cell development. 
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Y-019　Acetaminophen Inhibitions of Ethanol Metabolism with Human Alcohol and Aldehyde Dehydrogenases
1Yeung-Pin Li, 1Jong-Kang Liu, 2Chiu-Ming Liu, 2Shih-Jiun Yin ( 1Department of Biological Sciences, National Sun Yat-sen 
University, Kaohsiung, Taiwan, 2Department of Biochemistry, National Defense Medical Center, Taipei, Taiwan ) 

yinsj@ndmc.idv.tw 

Acetaminophen, i.e. p-acetamidophenol, is one of the most widely used over-the-counter analgesic, antipyretic medications. The 
drug’s hepatotoxicity can be significantly en-hanced by chronic excessive alcohol consumption. p-Hydroxyacetophenone, an 
analog of acetaminophen, has been utilized as an effective affinity ligand coupled to sepharose resin for purification of mammalian 
alcohol dehydrogenases (ADHs) and aldehyde dehydro-genases (ALDHs). Surprisingly, the potential kinetic interaction between 
acetaminophen and ethanol metabolism has not received much attention in the literature. ADH and ALDH are the principal enzymes 
responsible for metabolism of ethanol in humans. These two ethanol-metabolizing enzymes constitute complex families with distinct 
tissue distribu-tions of isozymes, both exhibiting genetic polymorphisms among racial populations. Func-tional allelic variations of ADH 
and ALDH genes have been well documented that they in-fluence ethanol metabolism and susceptibility to alcoholism and alcohol-
related diseases. The goal of this study was to investigate the acetaminophen inhibitions of ethanol oxida-tion with recombinant human 
ADH1A, ADH1B1, ADH1B2, ADH1B3, ADH1C1, ADH1C2, ADH2, and ADH4, and of acetaldehyde oxidation with recombinant 
human ALDH1A1 and ALDH2 at near physiological pH 7.5 and a cellular coenzyme concentration, 0.5 mM NAD. For comparison, 
S-hydroxymethylglutathione and benzaldehyde were used as substrates for ADH3 and ALDH3A1, respectively, which are virtually 
inactive in ethanol metabolism due to their very high Km for ethanol or for acetaldehyde. Acetaminophen acted as a non-competitive 
inhibitor (I) for all of the ADH family members studied with the slope inhibi-tion constants (Kis) ranging from 0.90 to 20 mM, and the 
intercept inhibition constants (Kii), 1.4 to 19 mM, suggesting that two abortive ternary-complex intermediates, E-NAD-I and E-NADH-I, 
can be formed during catalytic reaction. This is consistent with that dissoci-ation of E-NADH being rate-limiting step in catalysis for 
ADH family. Acetaminophen was a noncompetitive inhibitor for ALDH2 (Kis = 3.0 mM and Kii = 2.2 mM), but a competitive in-hibitor 
for ALDH1A1 (Kis = 0.96 mM). Docking simulations using the reported x-ray struc-tures of human ADHs and mammalian ALDHs 
indicated that acetaminophen molecule can fit into the substrate pocket of both enzyme family members, consistent with the findings 
of the inhibition kinetic studies. Kinetic simulations using the experimentally determined numerical steady-state rate equations of 
human ADH and ALDH families show that the ethanol-oxidizing activities of ADH1C1, ADH1C2, ADH2 and ADH4, and the acetalde-
hyde-oxidizing activity of ALDH1A1 can be significantly inhibited in ethanol metabolism at therapeutically attainable doses of 
acetaminophen, thus potentially reducing hepatic and gastric first-pass metabolism of ethanol. 

Y-020　Regulatory mechanism of the RNAi pathway

Ying Liu, Qinghua Liu ( University of Texas Southwestern Medical Center ) 

RNA interference (RNAi) is post-transcriptional gene silencing initiated by Dicer, a RNase III that processes double-stranded RNA 
(dsRNA) precursors into small interfering RNA (siRNA). In Drosophila, Dicer2 and R2D2 coordinately recruit duplex siRNA to the 
effector RNA-induced silencing complex (RISC), wherein single-stranded siRNA guides the en-doribonuclease Argonaute (Ago) to 
catalyze sequence-specific cleavage of complementary mRNA. It remains unclear as to what constitutes holo-RISC, how is RISC 
assembled and how is RISC regulated. 

Here we took a candidate approach to reconstitute for the first time the long double-stranded RNA- and duplex siRNA-initiated RISC 
activities with the use of recombinant Dro-sophila Dicer-2, R2D2, and Ago2 proteins. We further employed this core reconstitution 
system to purify a RNAi regulator that we named C3PO (component 3 promoter of RISC), a complex of Translin and Trax. C3PO is a 
novel Mg2+ -dependent endoribonuclease that promotes RISC activation by removing the siRNA passenger strand cleavage products. 
Similar as Drosophila C3PO, human C3PO also degrades passenger strand fragments and facilitates RISC activation. 

RISC is a multiple-turnover enzyme, wherein single-stranded (ss)-siRNA guides Ago2 to catalyze sequence-specific cleavage of the 
target mRNA at the effector step. We em-ployed human minimal RISC reconstitution system to purify antoantigen La as a novel 
ac-tivator of the RISC effector step. Biochemical studies indicated that La promotes the mul-tiple-turnover of RISC catalysis by 
facilitating the release of RISC cleaved products. Moreover, we demonstrated that La is required for efficient RNAi, antiviral defense, 
and transposon silencing in mammalian and Drosophila cells. 

Taken together, our findings of C3PO and La reveal a general concept that regulatory factors are required to remove Ago2-cleaved 
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products to assemble or restore active RISC. The robust reconstitution system establishes a powerful platform for in-depth studies of 
the assembly, function, and regulation of RISC. Similar to the discovery of C3PO and La, it can be used to identify novel regulators 
and study post-translational regulations of RNAi, therefore, connecting RNAi to other cellular signaling pathways. As such, these 
biomedical studies could have a major and lasting impact on the biological understanding and thera-peutic application of RNAi. 

Y-021　D-Ribose in glycation and protein aggregation

Yan Wei, Lan Chen, Chanshuai Han, Rongqiao He ( 中国科学院生物物理研究所 )

herq@sun5.ibp.ac.cn

D-ribose is a naturally occurring pentose monosaccharide present in all living cells and their microenvironments and is a key 
component of numerous biomolecules involved in many important metabolic pathways. It also participates in the glycation of 
proteins pro-ducing advanced glycation end products (AGEs) that lead to cell dysfunction and death. As recent studies show, 
ribosylation, a rapid process, causes protein aggregation in vitro and in vivo. Here we show the relationship between ribosylation, 
protein aggregation, cell death and cognitive impairments. D-ribose is active in glycation and induces protein ag-gregation, rapidly 
producing AGEs in vitro and in vivo. 

General significance: Ribosylation, leading to the production of significant amounts of AGEs both extracellularly and intracellularly, 
may be involved in cell dysfunction and sub-sequent cognitive impairments. This review may be a useful reference for studies on the 
pharmacokinetics of D-ribose action. 

Y-022　The enhancing effect of macromolecular crowding on amyloid fibril formation of some proteins

马倩 ( 武汉大学 )

Amyloid fibrils associated with neurodegenerative diseases can be considered biologically relevant failures of cellular quality control 
mechanism. It is known that in vivo human Tau protein, human prion protein, and human copper, zinc superoxide dismutase (SOD1) 
have the tendency to form fibril deposits in a variety of tissues and they are associated with dif-ferent neurodegenerative diseases. In 
this study, we have investigated the enhancing effect of macromolecular crowding on fibril formation of these proteins. As revealed 
by assays based on thioflavin T binding and turbidity, human Tau fragments, when phosphorylated by glycogen synthase kinase-3, 
do not form filaments in the absence of a crowding agent but do form fibrils in the presence of a crowding agent (Ficoll 70 or dextran 
70), and the presence of a strong crowding agent dramatically promotes amyloid fibril formation of hu-man prion protein and its two 
pathogenic mutants E196K and D178N. Such an enhancing effect of macromolecular crowding on fibril formation is also observed 
for a pathological human SOD1 mutant A4V. Furthermore, fibrils of these proteins formed in the presence of the same crowder (for 
example, Ficoll 70) are of different morphologies. We suggest that proteins associated with neurodegenerative diseases are more 
likely to form amyloid fibrils under crowded conditions than in dilute solutions. Information obtained from the present study can 
enhance our understanding of the molecular mechanisms of neurodegenerative diseases such as Alzheimer disease, prion disease, and 
ALS, and should lead to a better un-derstanding of how proteins misfold in crowded physiological environments. 

Y-023　Talin Activates Integrins by Altering the Topology of the β Transmembrane Domain

叶枫 , Chungho Kim, Mark Ginsberg ( University of California at San Diego ) 

feye@ucsd.edu, mhginsberg@ucsd.edu

Talin binding to integrin β tails increases ligand binding affinity (activation). Changes in β transmembrane domain (TMD) topology 
that disrupt α-β TMD interactions are proposed to mediate integrin activation. Here, we used membrane-embedded integrin β3 TMDs 
bearing environmentally-sensitive fluorophores at inner or outer membrane-water inter-faces to monitor talin-induced β3 TMD 
motion in model membranes. Talin binding to the β3 cytoplasmic domain increased amino acid side chain embedding at the inner 
and outer borders of the β3 TMD, indicating altered topology of the β3 TMD. Talin’s capacity to ef-fect this change depended on its 
ability to bind to both the integrin β tail and the mem-brane. Introduction of a flexible hinge at the midpoint of the β3 TMD decoupled 
the tal-in-induced change in intracellular TMD topology from the extracellular side and blocked talin-induced activation of integrin 
αIIbβ3. Thus, we show that talin binding to the integrin β TMD alters the topology of the TMD resulting in integrin activation. 






































































