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EGFR receptor guided delivery of long chain 
dsRNA

Here we describe a powerful strategy to draft the innate 

immune system to attack the tumor by NK cells, T cells and 

macrophages. We have taken advantage of the presence of 

surface proteins, which internalize upon ligand binding to 

devise targeted chemical vectors that home to the receptor 

carrying a long chain double stranded RNA (dsRNA).

dsRNA evokes a plethora of signal transduction pathways 

leading to rapid cell death as well as strong by-stander 

effects, affecting neighboring cells that have not swallowed 

the dsRNA. We constructed “Trojan horses”, which smuggle 

synthetic dsRNA into tumor cells via a ligand to receptors 

that internalize upon binding to their receptor. Since tumor 

cells are more vulnerable than normal cells to all stresses 

(�) we hypothesized that we can define a wide enough 

therapeutic window to affect almost exclusively tumor cells, 

sparing the normal cells surrounding the tumors, as we have 

indeed shown. The chemical vectors are built from a homing 

ligand tethered to polyethyleneimine via a polyetheleneglycol 

bridge: PEI-PEG-Ligand. dsRNA is bound to the PEI portion 

of the vector. The synthesis of various vectors, with EGF as 

the homing ligand and its most recent optimization will be 

described. The ligand directed delivery of dsRNA strategy 

has the advantage over other immunotherapeutic approaches 

since one utilizes mainly the innate immune system rather 

than the adoptive immune system utilized by other strategies, 

as will be discussed. We shall describe the success of this 

approach in the treatment of EGFR over-expressing tumors 

by either local application to EGFR

overexpressing tumors (2) and to disseminated EGFR 

overexpressing tumors (3). In both cases we achieve the 

complete eradication of the tumors with no recurrence. The 

possible utilization of this new paradigm to other tumors will 

be discussed.

1Unit of Cellular Signaling, Department of Biological Chemistry, The Hebrew University of Jerusalem, Jerusalem, Israel.  
2Pharmaceutical Biotechnology, Department of Pharmacy, Center for Drug Research, and 3Center for NanoScience (CeNS), 

Ludwig-Maximilians-Universität Munich, Germany.

Alexander Levitzki1, David Schaffert2,,Melinda Kiss2,3,Wolfgang Rödl2,3,Manfred Ogris2,3,
 Emilie Ben-Ezry1,Alexei Shir1, and Ernst Wagner2,3
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Progress report on cancer research
—Inflammation microenvironment and malignant tumor

Hongyang Wang
Eastern Hepatobiliary Surgery Hospital/Institute, Shanghai, China  hywangk@vip.sina.com

Inflammation is a complex set of interactions among soluble 

factors and cells that can arise in any tissue in response to 

traumatic, infectious, post-ischaemic, toxic or autoimmune 

injury. The process normally leads to recovery from infection 

or injury, and maintains tissue homeostasis under a variety 

of noxious conditions. Termination of the inflammatory 

response and transition to the homeostatic state is an active 

and highly regulated process known as the resolution of 

inflammation. If the inflammatory trigger is not eliminated 

or persists for any other reason, the resolution phase may 

not be appropriately induced and a chronic inflammatory 

state may ensue. This nonresolving inflammation is a critical 

component of tumour progression. Several experimental 

and epidemiological evidence indicate that, inflammation 

is associated with the most of, if not all, tumours and 

supports their progression. Microbial infections (e.g. 

Helicobacter pylori is associated with gastric cancer and 

gastric mucosal lymphoma), viral infections (e.g. hepatitis 

B or C virus are associated with hepatocellular carcinoma), 

and autoimmunedisease (e.g. inflammatory bowel disease is 

associated with colon cancer) are recognized as triggers of 

chronic inflammation associated with cancer development. 

We found that signal regulatory protein alpha (SIRPα) is 

highly expressed in myeloid derived cells such as dendritic 

cells and macrophage cells, which plays an important 

role in the tumor-associated inflammation and immune 

regulation. SIRPα can inhibit the macrophage-mediated 

innate immunity through its association and sequestration of 

the protein tyrosine phosphatases SHP-2. Meanwhile, SIRPα 

also produces significant inhibitory effects on the survival, 

maturation and antigen presentation of dendritic cells. 

Therefore, SIRPα, as an immune inhibitory receptor, plays 

an important role in the tumor microenvironment. Further 

studies also revealed that sustained gut-derived endotoxin 

(LPS) accumulation represents a pathological mediator 

of inflammation-associated hepatocellular carcinoma and 

manipulation of the gut flora to prevent pathogenic bacterial 

translocation and endotoxin absorption may favorably 

influence liver function in cirrhotic patients who are at risk of 

developing hepatocellular carcinoma.
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Epigenetics and cancer

Yongfeng Shang

Department of Biochemistry and Molecular Biology Peking University Health Science Center, Beijing �00�9�, China

Epigenetic mechanisms are essential for normal development 

and maintenance of lineage-specific gene expression patterns 

in mammals. Disruption of epigenetic processes can lead to 

the alteration of gene function and malignant transformation. 

The initiation and progression of cancer, traditionally seen 

as a genetic disease, is now realized to involve epigenetic 

abnormalities along with genetic alterations. Recent 

advancements in the rapidly evolving field of cancer 

epigenetics have shown extensive reprogramming of every 

component of the epigenetic machinery in cancer including 

DNA methylation, histone modifications, and non-coding 

RNAs. Global changes in the epigenetic landscape become 

another hallmark of cancer.
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Structural insight into the regulation of AMP-
activated protein kinase

Lei Chen, Zhixin Wang and Jiawei Wu*

MOE Key Laboratory of Bioinformatics, Department of Biological Sciences and Biotechnology, Tsinghua University, Beijing 

�00084, China.

The AMP-activated protein kinase (AMPK), conserved 

in all eukaryotic species, plays a central role in regulating 

cellular metabolism and energy homeostasis by sensing 

the ratio of AMP/ATP and is thus a major drug target for 

obesity, type 2 diabetes and related metabolic disorders. 

However, the regulatory mechanism of AMPK activity by 

AMP binding remains unsolved. We determined the crystal 

structures of an unphosphorylated fragment of the AMPK 

α-subunit (KD-AID) from S. pombe that contains both the 

catalytic kinase domain and an autoinhibitory domain (AID), 

and of a phosphorylated kinase domain from S. cerevisiae 

(Snf�-pKD). The AID binds, from the ‘backside’, to the 

hinge region of its kinase domain, forming contacts with 

both amino-terminal and carboxy-terminal lobes. Structural 

analyses indicate that AID binding might constrain the 

mobility of helix αC, hence resulting in an autoinhibited 

KD-AID with much lower kinase activity than that of the 

kinase domain alone. Upon the increase of intracellular 

AMP level, mammalian AMPK can be further activated by 

the binding of AMP to γ-subunit, both allosterically and by 

inhibiting dephosphorylation. Further in vitro kinetic studies 

demonstrate that disruption of the KD-AID interface reverses 

the autoinhibition and these AMPK heterotrimeric mutants 

no longer respond to the change in AMP concentration. 

Structural studies on AMPK core provide information on 

the heterotrimer formation, but a new puzzle is also raised 

as to why the competitive binding of ATP or AMP results 

in little, if any, conformational changes. We solved the co-

crystal structures of mammalian AMPK core in complex 

with ATP and AMP, which has significant conformational 

variation. Extensive kinetic studies suggested that there are 

two functional nucleotide binding sites in AMPK trimer. 

Together, our structural and biochemical data have shown the 

primary mechanism of AMPK autoinhibition and suggest a 

conformational change model for AMPK regulation by AMP/

ATP exchange.
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Acetylation regulation of metabolism
Yue Xiong

Molecular & Cell Biology Lab, Fudan University, Shanghai, China; Department of Biophysics and Biochemistry, Lineberger 

Comprehensive Cancer Center, University of North Carolina at Chapel Hill, NC 27599-7295

Alterations in cell growth and cell cycle regulations are 

commonly associated with the development of several 

human proliferative diseases, in particular cancer, and are 

believed to link with changes in cellular metabolisms. While 

most metabolic pathways have been well established several 

decades ago, how extracellular metabolic fuels signal to 

different metabolic pathways remain poorly understood. 

Recent proteomic analyses on protein acetylation identified 

potentially a large number of acetylated proteins in the 

cytoplasm, including most enzymes involved in intermediate 

metabolisms. Substantial amount of enzymes can be 

acetylated in vivo and the levels of acetylation change 

dynamically in response to nutrients change and during 

calorie restriction. Acetylation regulates metabolic enzymes 

by multiple mechanisms, including enzymatic inhibition, 

activation, and protein stability.  Furthermore, acetylation of 

metabolic enzymes is highly conserved from prokaryotes to 

eukaryotes.  Given the frequent occurrence of metabolism 

dysregulation in diabetes, obesity, and cancer, enzymes 

modulating acetylation may provide attractive targets for 

therapeutic intervention for these diseases.
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New insights into the functions and signaling 
pathways of myostatin in regulating cell 

proliferation and metabolisms

Dahai Zhu

National Laboratory of Medical Molecular Biology, Department of Biochemistry and Molecular Biology, Institute of Basic 

Medical Sciences, Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing �00005, China

Myostatin, also named GDF-8 (Growth and Differentiation 

Factor-8), is a member of the TGF-ß superfamily and has 

been emerged as a important regulator of skeletal muscle 

development. Mstn gene is highly conserved in mammalian 

species. Mutations in cattle, sheep, dogs, and one child cause 

an dramatic increase in skeletal muscle mass, suggesting that 

myostatin normally acts as a negative regulator of muscle 

growth. The work from my laboratory has demonstrated 

that Myostatin could inhibits myoblast cell proliferation 

through Erk1/2 and PI3K/Akt/GSK3b pathways. Recently 

we have discovered that myostatin, in addition to its role as 

an inhibitor of muscle development, also regulates glucose 

metabolisms in both myotubes and cancer cells. By genetic 

ablation of the Myostatin-responsive gene Mirf� in mice, 

we also found the functional role of this gene in regulating 

muscle stem cell function to control skeletal muscle growth 

and regeneration in mice. In summary, I will discuss the 

new insights of myostatin functions in controlling cell 

proliferation and metabolism in both muscle and non-muscle 

tissues. 
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Autophagy negatively regulates wnt signaling 
by promoting dishevelled degradation

Chan Gao, Weipeng Cao, Yeguang Chen

The State Key Laboratory of Biomembrane and Membrane Biotechnology, School of Life Sciences, Tsinghua University, 

Beijing �00084, China 

In eukaryotic cells, autophagy is a highly conserved self-

digestion process to promote cell survival in response to 

nutrient starvation and other metabolic stresses.  Autophagy 

is regulated by cell signaling such as the mTOR pathway.  

However, the significance of autophagy in modulation of 

signal transduction is unclear.  Here we show that autophagy 

negatively regulates Wnt signaling by promoting Dishevelled 

(Dvl) degradation.  von Hippel–Lindau protein-mediated 

ubiquitination is critical for Dvl2 to bind to p62, which 

in turn facilitates the aggregation and the LC3-mediated 

autophagosome recruitment of Dvl2 under starvation, and 

the ubiquitinated Dvl2 aggregates are ultimately degraded 

via the autophagy-lysosome pathway.  Moreover, a reverse 

correlation between Dvl expression and autophagy is 

observed in late stages of colon cancer development, 

indicating that autophagy may contribute to the aberrant 

activation of Wnt signaling in tumor formation. 
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The roles of long noncoding RNAs and its 
implications in tumorigenesis

Xu Song

Collage of Life Science, Sichuan University, Chengdu 6�0064, China

Abstract: One of the most important discoveries from studies 

at the genomic scale is that there are much more abundant 

non-coding transcripts in different species than previously 

imagined. Long noncoding RNAs (lncRNAs) are defined 

as transcripts longer than 200nt without coding capacities.  

Compared to short ncRNAs, the functions of lncRNAs are 

less understood.  Although the overall similarity are relatively 

low, strongly conserved elements are found in homologous 

lncRNAs among different species.  The spatio-temporal 

expression profiles of some lncRNAs indicate they may have 

magnificent physiological and biochemical functions. Recent 

studies show that lncRNA plays a key role in the regulation 

of gene expression, development, oncogenesis and evolution. 

Our studies showed that the protein PSF represses proto-

oncogenes transcription, and one mouse lncRNA and five 

human lncRNAs can individually bind and release PSF from 

proto-oncogenes, activating transcription. This mechanism 

regulates tumorigenesis in human cells. The tumorigenic 

function of the human lncRNAs was tested in a human 

melanoma line and mouse fibroblast line, by determining 

the effect of the lncRNAs on formation of colonies in agar 

and tumors in mice. (i) Expressing in human melanoma 

cells the lncRNAs individually promoted tumorigenicity. (ii) 

Expressing in human melanoma cells a shRNA, which causes 

degradation of HN lncRNA, suppressed tumorigenicity. 

(iii) Expressing in mouse NIH/3T3 cells the lncRNAs 

individually resulted in transformation to tumorigenic cells. 

(iv) A screen of nine human tumor lines showed that each 

line expresses high levels of several lncRNAs, relative to 

the levels in human fibroblast cells. We conclude that PSF-

binding lncRNAs drive transformation and tumorigenesis 

by reversing PSF-mediated repression of proto-oncogenes 

transcription, and that dysfunctional regulation of PSF-

binding lncRNAs expression has a central role in the etiology 

of human cancer.
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Fstl1 regulates epithelial-mesenchymal 
interaction by antagonizing BMP signaling 

during ureter development

Jingyue Xu, Jianfeng Gong, Mingyan Yu, Haibo Sha, Xin Qi, Xiang Gao

MOE Key Laboratory of Model Animal for Disease Study, Model Animal Research Center of Nanjing University, �2 Xuefu 

Road, Nanjing 210063, China;  Email: gaoxiang@nju.edu.cn 

Abstract: Congenital malformation of the urinary tract is 

the primary cause of early renal failure. BMP and Sonic 

hedgehog (SHH)  signaling pathways serve as the key 

regulators in this process though the detailed mechanisms 

remain unclear. We found Fstl1 (follistatin-like �), encoding  

a secreted extracellular glycoprotein and potential BMP/

TGF-β antagonist, was expressed mainly in mesenchymal 

cells layer although Fstl� protein could be detected in both 

mesenchymal and epithelial cells.  The Fstl1 knockout 

mice displayed a prominent hydroureter caused mainly by 

dramatical reduction of the proliferation of ureteric epithelial 

cells and absence of the subepithelial mesenchymal cells 

(SUMCs) in embryonic urinary tract.  Furthermore, activation 

of SHH signal in mesenchymal layer  was down-regulated, 

associated with the up-regulation of BMP signal  mainly 

in ureteric epithelium. In vitro study confirmed that Fstl� 

could directly antagonize BMP4 induced phosphorylation 

of Smad1/5/8. These data suggested that Fstl1 may mediate 

the feedback loop of Shh and BMP signaling for epithelial-

mesenchymal interaction during urinary tract development.
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TGF-β/Smad4 signaling and related miRNAs 
in the maintenance of tissue homeostasis

Xiao Yang

State Key Laboratory of Proteomics, Genetic Laboratory of Development and Diseases, Institute of Biotechnology, AMMS, 

Beijing �0007�

Homeostasis is one of the most remarkable and most typical 

properties of highly complex open systems. Regulation of 

tissue homeostasis is crucial to disease prevention. Stem cell 

activation and self renewal, cell proliferation, differentiation 

and apoptosis have to be tightly controlled in order to 

maintain tissue homeostasis. The primary interest of this 

laboratory is to understand the physiological function and 

related molecular mechanism of Smad mediated transforming 

growth factor-β (TGF-β) signaling in maintaining tissue 

homeostasis and in suppressing related diseases. Our 

research strategies include (�) to disrupt the cellular 

responses to TGF-β signals by generating tissue specific 

Smad4 gene knockout mice. Studies have been continuously 

carried out on functions of Smad4 in skeletal development, 

cardiovascular system and tumorigenesis; (2) to screen the 

differentially expressed miRNA in Smad4 mutants or miRNA 

targeting Smad4; (3) to study the physiological functions of 

TGF-β related miRNAs in maintaining tissue homeostasis 

by generating transgenic and knockout mice in combination 

with biochemical analyses.

The results of our recent study revealed that miR-27b, a 

miRNA inhibited by TGF-β1, is a key regulator of cardiac 

hypertrophy through targeting PPAR-γ and upregulating 

IGF-1/Akt signaling, suggesting its therapeutic application 

for heart disease.
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Protein-Protein interaction dynamics and 
functional protein design

Luhua Lai

BNLMS, State Key Laboratory for Structural Chemistry of Unstable and Stable Species, College of Chemistry and Molecular 

Engineering, Peking University, Beijing �0087�, China. & Center for Theoretical Biology, Peking University, Beijing �0087�, 

China.

Proteins are essential building blocks of biological networks.  

Their functions can be realized or modulated by interacting 

with other proteins.  Designing new proteins or protein pairs 

provides novel ways of redirecting pathways and networks.  

In order to understand the thermodynamic and kinetic 

processes of protein-protein, we analyzed dominating factors 

in these processes and built models for prediction [�-2].  

For novel protein-protein interaction pair design, we have 

developed a general strategy for protein-protein interface 

redesign by searching the existing protein structures for 

an appropriate protein structure skeleton, followed by key 

interacting residue grafting and further interface redesign[3].  

This strategy has been successfully applied in several protein-

protein interaction systems.  

Most current protein-protein interaction study and design 

focus on the equilibrium binding process due to lack of 

knowledge about the kinetic processes.  However, the 

mediated biological functions are heavily related on the 

binding and dissociation kinetics.  A brief discussion on 

protein-protein interaction kinetics regulation will be given. 
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Protein S-nitros(yl)ation in nuclear protein 
export regulation

Chang Chen

National Laboratory of Biomacromolecules, Institute of Biophysics, Chinese Academy of Sciences, Beijing �00�0�, P.R. 

China. E-mail: changchen@moon.ibp.ac.cn

S-nitros(yl)ation is a ubiquitous redox-based post-

translational modification of protein cysteine thiols by nitric 

oxide or its derivatives, which transduces the bioactivity 

of nitric oxide (NO) by regulation of protein conformation, 

stability, location, protein-protein interactions. Similar to 

phosphorylation, redox-based post-translational modification 

is conserved throughout evolution and influence most aspects 

of cellular physiology. However, its mechanism and the 

cellular effects are far from clear. Here we found that nitric 

oxide controls nuclear export of Apurinic/apyrimidinic 

endonuclease 1/redox effector factor-1 (APE1/Ref-1) through 

S-nitrosation of Cysteines 93 and 3�0. The translocation 

process was reversible and specific, as it could be reversed 

by reductive reagents, but could not be mimicked by H2O2. 

In addition, a defect of importin-mediated nuclear import 

pathway was found in the NO-insulted cells, and p50 and 

HDAC2 were identified as APE1/Ref-1 nuclear export 

inhibitory proteins. Further study showed that the karyopherin 

chromosomal region maintenance � (CRM�), which is the 

major receptor for classical nuclear protein export, can also 

become S-nitrosated upon extensive exposure to endogenous 

or exogenous NO. This abrogated the interaction of CRM� 

with nuclear export signals (NESs) and repressed classical 

protein export. We also found that inactivation of CRM� by 

NO facilitated the nuclear accumulation of the antioxidant 

response transcription factor Nrf2 and transcriptional 

activation of Nrf2-controlled genes. Together, these results 

provided a novel molecular mechanism of the regulation 

of nuclear export under nitrosative stress. Some other thiol 

modifications will be discussed as well.
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Cytosolic FoxO1 acetylation is required for the 
induction of autophagy

 Peking University Health Science Center, Department of Biochemistry and  Molecular Biology, Beijing �00�9�, China.

Protein biological functions are largely based on protein itself 

posttranslational modifications including phosphorylation, 

acetylation and methylation.  Especially, protein acetylation 

is currently received much attention by biological scientists 

because protein acetylation is directly linked to active 

status of proteins.  In generally, protein acetylation status is 

balanced by protein acetyltransferase (HATs) and deacetylases 

(HDAC).  HDAC does not only deacetylase histones, but also 

play an important role in deacetylating non-histone proteins 

such as p53. Here we report that a class III HDAC, SIRT2, 

binds to FoxO� (a forkhead O family protein), a transcription 

factor with tumor suppressor activity in unstressed cells. 

However, FoxO� becomes acetylated in cells in response 

to oxidative stress or serum starvation due to a dissociation 

of SIRT2 from FoxO�. Interestingly, the acetylated FoxO� 

binds to an important autophagic protein ATG7, an E�-like 

protein, and elicits autophagy that is characterized by the 

sequestration of bulk cytoplasm, including damaged proteins 

and organelles, and delivery of the cargo to lysosomes for 

degradation. Endogenous FoxO� was required for autophagy, 

but this process was independent of FoxO�’s transcriptional 

activity. Further study shows that the FoxO�-modulated 

autophagic process leads to cell death and thus is associated 

with tumor suppressor activity in human colon tumors and a 

xenograft mouse model. Our finding links the anti-neoplastic 

activity of FoxO� induced by acetylation and the process of 

autophagy.

Wei-Guo Zhu, Ph.D. Professor, Peking University Health 

Science Center, Department of Biochemistry and Molecular 

Biology.  Received a Ph.D. degree in Kyushu University 

Faculty of Medicine, Japan, in Tumor Biology and trained 

in Indiana University Medical School and Ohio State 

University as postdoctoral fellow.  As a professor in Peking 

University from 2003, Dr. Zhu mainly focuses on protein 

posttranslational modifications and protein interactions.  

He supervised group discovered that HDAC inhibitor 

depsipeptide induces p53 acetylation (Mol Cell Biol, 2006) 

and demethylates histone H3K9 (Mol Cell Biol., 2008). He 

also identified that DNA demethylating agent, 5-aza-CdR, 

induces DNA damage and activates p53 by phosphorylation 

and acetylation (J Biol Chem., 2004, J Biol Chem., 2008) 

as well as PCNA acetylation (J Biol Chem., 2009). He also 

found that FoxO�, a transcription factor, is acetylated in 

response to diverse stimuli and elicits autophagic process 

(Nature Cell Biol., 20�0).  

Weiguo Zhu
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Epigenetic regulation in Wnt signaling

Yingying Jia, Zhenfei Li, Fen Nie,  Lin Li

State Key Laboratory of Molecular Biology, Institute of Biochemistry and Cell Biology, Shanghai Institutes for Biological 

Sciences, Chinese Academy of Sciences, Shanghai 20003�, China

The canonical Wnt signaling pathway controls and regulates 

many developmental processes through a complex of 

β-catenin and the HMG-box transcription factors of the 

LEF1/TCFs family. Many co-activators including histone 

modification enzymes are recruited into β-catenin•LEF1/

TCFs transcription complex at target gene promoters to 

facilitate gene transcription. Here we show that two novel 

components, TDG and SET8, dock at TCFs binding element 

(TBE) of Wnt target genes, through interacting with LEF1/

TCF4, to mediate CBP-catalyzed histone H4 acetylation and 

establish the mono-methylation of H4K20 (H4K20me-�) 

as a marker for transcriptional activation, respectively. The 

detailed mechanism will be discussed.



. 20 . . 2� .

Unbalanced metabolic intermediates alter cell 
signaling and cause cancer

Shimin Zhao

Although the fact that tumor cells have distinct metabolic 

patterns than those of normal cells was discovered by 

Otto Warburg in about 80 years ago, progress in searching 

molecular mechanism underline such phenomena was 

slow. Metabolic enzymes such as succinate dehydrogenase 

and fumarate hydratase mutations were frequently found 

in certain types of cancers provides the possibility that 

altered intermediary metabolites could be the direct cause 

of cancer. Our recent studies, together with studies from 

other labs, have demonstrated that mutations of NADP+ 

isocitrate dehydrogenase, which happens at very high 

frequency in secondary glioma and acute myelogenous 

leukemia, cause altered metabolites in two ways: a decrease 

in cellular concentration of α-Ketoglutarate (αKG) via 

dominant inhibition and an accumulation of metabolic by-

product R(-)-2-hydroxyglutarate (2HG) via gain of novel 

catalytic activity by the mutant enzyme.  Although these 

two changes in metabolites are not directly relevant, their 

pathological effects are similar. A decrease in αKG level 

lower activities of α-Ketoglutarate dependent dioxygenases 

and an increase of 2HG level cause competitive inhibition of 

α-Ketoglutarate dependent dioxygenases due to the structural 

similarity between αKG and 2HG.  Among αKG dependent 

dioxygenases affected by NADP+ isocitrate dehydrogenase 

mutations are proline hydroxylases and histone demethylases, 

tumor growth could therefore be facilitated by activated 

HIF pathways as well as by broad range of changes of gene 

transcriptions.

 Fudan University
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Role of peroxisome proliferator-activated 
receptor-δ on hepatic lipogenesis

Nanping Wang

Institute of Cardiovascular Science, Peking University

Nonalcoholic fatty liver disease (NAFLD) is one of the 

most common forms of chronic liver diseases and is 

associated with insulin-resistant states such as diabetes 

and obesity. Peroxisome proliferator-activated receptor-

δ (PPAR-δ) has been implicated in lipid homeostasis and 

insulin resistance. Recently, we examined the effect of 

PPAR-δ on hepatic lipogenesis in vitro and in vivo. We 

found that activation of PPAR-δ reduced lipid accumulation 

in cultured hepatocytes and decreased gene expression 

of multiple key lipogenic enzymes including fatty acid 

synthase, stearyl CoA desaturase-�, and acetyl coenzyme A 

carboxylase. Overexpression of PPAR-δ or treatment with 

its agonists in hepatocytes inhibited the activation of sterol 

regulatory element-binding protein-� (SREBP-�), a pivotal 

transcription factor controlling lipogenesis. This inhibitory 

effect was mediated by the induction of an endoplasmic 

reticulum protein insulin-induced gene-� (Insig-�), which 

brakes SREBP maturation, nuclear translocation and ensuing 

activation. Furthermore, overexpression of PPAR-δ in liver 

induced the expression of Insig-�, suppressed SREBP-� 

activation, and, consequently, ameliorated hepatic steatosis 

in obese db/db mice. Our study reveals a novel mechanism 

by which PPAR-δ regulates lipogenesis, suggesting potential 

therapeutic applications of PPAR-δ modulators in obesity, 

diabetes and NAFLD.
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Cholesterol absorption: molecular pathway 
and efficiency

Baoliang Song 

Institute of Biochemistry and Cell Biology, Shanghai Institutes for Biological Sciences, Chinese Academy of Sciences. 320 

Yue-Yang Rd, New Biochem Building #1101, Shanghai 200031, China. (blsong@sibs.ac.cn)

Cholesterol is an essential component of the phospholipid 

bilayer to maintain proper functions of the membrane. 

However, high level of cholesterol causes severe problems 

including cardiovascular disease. Excessive cholesterol 

uptake from diet is a major risk factor for cardiovascular 

disease. Niemann-Pick C� Like � (NPC�L�) is an essential 

protein for cholesterol absorption. Ezetimibe, an inhibitor of 

NPC�L�, decreases cholesterol absorption and is clinically 

used to lower plasma cholesterol level. However, the 

molecular mechanism of NPC�L�-mediated cholesterol 

uptake and how ezetimibe inhibits this process are poorly 

defined. Here we find that cholesterol specifically promotes 

the internalization of NPC�L� and this process requires 

microfilaments and clathrin/AP2 complex. Blocking 

NPC�L� endocytosis dramatically decreases cholesterol 

internalization, indicating NPC�L� mediates cholesterol 

uptake via its vesicular endocytosis. Ezetimibe prevents 

NPC�L� from incorporating into clathrin-coated vesicles and 

thus inhibits cholesterol uptake. Together, our data suggest 

a model wherein cholesterol is internalized into cells with 

NPC1L1 through clathrin/AP2-mediated endocytosis and 

ezetimibe inhibits cholesterol absorption by blocking the 

internalization of NPC�L�. In addition, I will talk about our 

latest findings about cholesterol absorption. 
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Using genetic engineering to revisit the 
functions and mechanisms of polyunsaturated 

fatty acids in regulating metabolism

Allan Zijian Zhao

Director, Center of Metabolic Disease Research Nanjing Medical University, Nanjing, JiangSu Province, China

Abstract: Owing to the lack of fatty acid desaturase and 

elongase activities in mammals, ω-6 and ω-3 polyunsaturated 

fatty acids (PUFAs) are essential fatty acids and need to 

be gained through dietary intake.  Previous studies have 

suggested that a balanced ratio of ω-6/ω-3 (~1:1) in tissues 

is considered to be healthy.  However, in modern Western 

diets, the ratio of ω-6/ω-3 is drastically imbalanced, reaching 

the level of ~20:1.  Such an imbalanced ratio in favor of ω-6 

PUFAs is one of the major reasons underlying the causes of 

chronic inflammation, obesity, diabetes, dyslipidemia, and 

cardiovascular diseases.  A large body of epidemiological 

studies has also demonstrated the health benefits of long-

term dietary intake of ω-3 PUFAs in significantly lowering 

the incidence of these diseases.  In contrast, numerous 

clinical attempts of using fish-oil pills to treat obesity and 

diabetes have been met with failures, suggesting that the 

imbalanced ratios of ω-6/ω-3 can hardly be corrected using 

fish-oil pills. Recently, we have generated a transgenic model 

by introducing a version of C. elelgans gene, mfat-�, that 

encodes an ω-3 fatty acid desaturase. The enzymatic activity 

of mFAT-1 renders endogenous capability of producing ω-3 

PUFAs to the transgenic mice; it increases the levels of ω-3 

PUFAs by using ω-6 PUFAs as the substrates, thus balancing 

the ratios of ω-6/ω-3.  Our recent studies have revealed some 

very dramatic phenotypes of mfat-� mice in enhancing islet 

functions and survival, resisting the development of obesity, 

diabetes, dyslipidemia, osteoprosis, and cancer. Using this 

innovative tool of mfat-� mice and other molecular tools, we 

systematically investigated how ω-6 and ω-3 PUFAs impact 

energy balance, body weight, and islet functions as well as 

the underlying mechanisms.
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Important roles of integrin-induced PIP5K1C 
polarization in neutrophil recruitment

Dianqing (Dan) Wu

My lab is interested in studying molecular basis and functions 

for signaling mechanisms with emphasis on those initiated 

from seven transmembrane receptors.  These receptors 

include G protein-coupled receptors for chemoattractants 

and receptors for Wnt proteins.  Both signaling pathways 

use phosphatidylinositides in signal transduction.  While 

Wnt stimulates the production of phosphatidylinositol 

4,5 bisphosphate (PIP2), GPCRs can stimulate the 

phosphorylation of PIP2 to produce PIP3 or hydrolysis of PIP2 

to produce inositol trisphosphate (IP3) and diacylglycerol 

(DAG).  PIP2, PIP3, IP3 and DAG can regulate a wide range 

of downstream signaling events including the regulation 

of kinase activities, vesicle trafficking, complex formation, 

and Ca2+ efflux.  In this talk, I focus on one of our recent 

discoveries in that polarized localization of PIP2 was found 

to play an important role in regulating neutrophil polarization 

and in vivo recruitment.  

Neutrophils play important roles in innate immunity and 

acute inflammatory responses.  Their recruitment is regulated 

by a diverse array of signaling mechanisms that have not 

been completely characterized.  We investigated the roles 

of PIP5K�C, an enzyme involved in PIP2 formation, in the 

regulation of neutrophil functions and found that Pip5k�c-

deficiency impaired neutrophil recruitment due to an 

adhesion defect rather than chemotactic defects.  PIP5K�C 

regulates the adhesion through facilitating RhoA and integrin 

activation by chemoattractants.  We also unexpectedly 

found that integrins could induce PIP5K�C-90 polarization 

in neutrophils through intracellular vesicle transport 

independently of any exogenous chemoattractant.  This 

PIP5K�C-90 polarization is required for polarized RhoA 

activation at uropods and provides an initial directional cue 

for neutrophil polarization on the endothelium.  Importantly, 

the polarization alleviates the inhibition of lamellipodium 

formation by RhoA so that neutrophils can form leading 

edges required for transendothelial migration.  Because 

integrins are not known to regulate neutrophil polarization, 

our study has revealed a previously underappreciated role of 

integrin signaling in neutrophil regulation.

Vascular Biology and Therapeutic Program Department of Pharmacology Yale University School of Medicine New Haven, CT
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MicroRNAs modulate the noncanonical NF-
κB pathway by regulating IKKα expression 

during macrophage differentiation

Zhenggang Liu
NCI/NIH,USA

Cell and Cancer Biology Branch, Center for Cancer Research, National Cancer Institute, National Institutes of Health, 37 

Convent Dr., Bethesda, MD 20892 

MicroRNAs are key regulators in many biological processes 

including cell differentiation. Here we show that during 

human monocyte-macrophage differentiation, microRNAs, 

miR-223, miR-�5a, and miR-�6 are dramatically decreased. 

The levels of these microRNAs determine the amounts 

of IKKα in monocyte and macrophage respectively.  In 

macrophage, the high IKKα expression in junction with NIK 

stabilization leads to a high level of p52. Due to the absence 

of RelB expression in untreated macrophages, the high level 

of p52 represses target genes of the noncanonical NF-κB 

pathway. In addition, proinflammatory stimuli in macrophage 

results in the greater induction of noncanonical NF-κB target 

genes. Thus decreased certain miRNA levels likely prevent 

macrophage hyperaction and yet prime the macrophage for a 

robust response to proinflammatory stimuli.
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Regulation of NF-κB signaling and immune 
function by ubiquitination

Shaocong Sun

Department of Immunology, The University of Texas MD Anderson Cancer Center, 7455 Houston, Texas 77030, USA

NF-κB forms a family of transcription factors that regulates 

diverse biological processes, including immune responses, 

inflammation, cell growth and survival. The NF-κB proteins 

are normally sequestered in the cytoplasm by inhibitory 

proteins, IκBs. Various immune stimuli induce the activation 

of an IκB kinase (IKK), which phosphorylates IκBs and 

triggers their degradation, thereby allowing the liberated NF-

κB to move to the nucleus and transactivate target genes. 

In addition to the canonical (typical) NF-κB signaling 

pathway, a non-canonical NF-κB pathway is required for 

activating NF-κB members that are involved in specific 

biological processes, such as lymphoid organogenesis, B-cell 

maturation, and bone metabolism. Due to the presence of 

negative regulatory mechanisms, NF-κB activation normally 

occurs transiently, which prevents sustained expression of 

the NF-κB target genes. Deregulated NF-κB activation is 

associated with various diseases, such as autoimmunity, 

chronic inflammation, and cancers. Thus, a fundamental 

understanding of the molecular mechanisms regulating NF-

κB activation is important for rational design of therapeutic 

approaches in the treatment of NF-κB-associated diseases.

An emerging mechanism of NF-κB regulation is protein 

ubiquitination, a posttranslational modification that involves 

covalent tagging of substrate proteins with the small ubiquitin 

peptides. Polyubiquitin chains can be formed through ligation 

of ubiquitins via different internal lysine (K) residues. While 

K63-linked ubiquitin chains are known to mediate activation 

of IKK in the canonical NF-kB signaling pathway, our recent 

work suggests a critical role for the K48-linked ubiquitin 

chains in the regulation of noncanonical NF-kB signaling 

pathway. Ubiquitination is a reversible reaction, which is 

counter-regulated by ubiquitin ligases and deubiquitinases 

(DUBs). By digesting the ubiquitin chains, the DUBs 

negatively regulate ubiquitination, thereby controlling the 

magnitude and kinetics of canonical NF-kB signaling. Using 

mouse models, we have recently characterized the in vivo 

functions of specific ubiquitin ligases and DUBs involved 

in NF-kB regulation and immune responses. These recent 

findings will be discussed.
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Adiponectin biosynthesis, signaling and action

Feng Liu

Department of Pharmacology, University of Texas Health Science Center at San Antonio, USA

Compelling evidence has been generated during the past 

�5 years about the functional roles and regulation of the 

adipose tissue-derived hormone, adiponectin. While a 

great amount of research has been focused on the anti-

diabetic, anti-atherogenic and anti-inflammatory functions 

of adiponectin, recent studies, including work from my own 

laboratory, have begun to uncover the molecular mechanisms 

regulating adiponectin biosynthesis, signaling, and function. 

In this presentation, I will review the current status of the 

knowledge on the regulation of adiponectin multimerization 

and the mechanism underlying the insulin sensitizing role of 

this adipokine. Comprehensive analysis of the mechanisms 

of adiponectin biosynthesis and action should shed light 

on developing novel therapeutic treatments for various 

metabolic diseases such as insulin resistance, type 2 diabetes, 

and cardiovascular diseases.
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Dynamic regulation of the ER stress sensor 
IRE1α in pancreatic β-cells

Yong Liu/Yifu Qiu, Ting Mao, Yongliang Zhang, Mengle Shao, Jia You, Qiurong Ding, 
Yan Chen, Dong Xie, Xu Lin, Xiang Gao, Randal J. Kaufman, Wenjun Li

Key Laboratory of Nutrition and Metabolism, Institute for Nutritional Sciences, Shanghai Institutes for Biological Sciences, 

Chinese Academy of Sciences, Shanghai, China

ABSTRACT: The unfolded protein response (UPR) plays 

a key role in cellular homeostasis through managing the 

protein folding capacity of the endoplasmic reticulum (ER) to 

cope with unfolded or misfolded proteins. Sensing increased 

protein folding demand in the ER lumen, inositol-requiring � 

(IRE1α), the ER transmembrane protein kinase/endonuclease, 

is activated through autophosphorylation to initiate a 

key signaling arm of the mammalian UPR pathways. To 

investigate the poorly understood mechanisms that regulate 

IRE1α signaling, we have found that in pancreatic β-cells 

and primary islets the scaffold protein RACK� interacts 

with IRE1α in a glucose-stimulated or ER stress-responsive 

manner. Constitutively associated with protein phosphatase 

PP2A, RACK� mediates the glucose-inducible assembly of 

a ternary IRE1α-RACK1-PP2A complex to inhibit glucose-

stimulated IRE1α activation through dephosphorylation by 

PP2A, thereby attenuating IRE1α-dependent upregulation of 

insulin production. Conversely, ER stress-induced RACK� 

dissociation from PP2A results in retained phosphorylation 

of RACK1-associated IRE1α molecules, suggesting RACK1’

s distinct action on IRE1α during ER stress. Furthermore, 

IRE1α is hyperactivated as a result of metabolic stress-

associated reduction in RACK� expression in the islets from 

obese db/db mice, and restored RACK1 overexpression 

leads to decreased IRE1α activation. Together, our findings 

demonstrate that RACK� functions as a molecular switch 

to exert dynamic control of the IRE1α signaling platform. 

Chronic disruption of this RACK�-dependent feedback 

regulation of IRE1α may contribute to β-cell dysfunction in 

diabetes.
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Mutation profiling and its significance is 
characterized in gastric cancer by exome sequencing

Youyong Lu
The Chinese Cancer Genome Consortium (CCGC)

Gastric cancer is the leading cause of death in China among 

all cancers. Here we report a pilot study on gastric cancer 

in China by the whole exome capture and the massively 

parallel DNA sequencing technology to characterize somatic 

variations and their potential contribution to carcinogenesis 

of gastric cancer. 

The exome of �0 gastric tumor samples and matched 

adjacent tissues were captured and sequenced by Illumina 

Genome Analyzer II to a mean depth of 30X and �0X, 

respectively. Totally, 27.58 gigabases and �0.54 gigabase 

sequence was alienable and 36.37% and 35.79% of reads 

mapped to consensus protein-coding genes in tumor and 

normal tissue respectively. In all, 8,277 somatic coding SNPs 

(Single Nucleotide Polymorphisms) were identified in one or 

more tumors, of which 4,�08 were non-synonymous, plus �6 

somatic splice-site SNPs. A mean of 40� non-synonymous 

SNPs was detected in all tumor samples, except one case 

contained 4734 SNPs. Following a rigorous filter process, 

760 novel SNPs within 657 genes in the same direction were 

identified in one or more tumors. 

The detected novel SNPs were confirmed by mass-

spectrometry analysis, 86.7% have concordant result between 

mass assay and sequencing data. Then, follow-up screening 

was performed in part of recurrent SNPs in 200 gastric 

tumors and matched adjacent normal tissues, and we found 

2 SNPs correlated with clinical outcome of gastric cancer 

patients. 

Furthermore, we integrated copy number and expression 

profiling data to identify 3 interconnected pathways including 

JAK-STAT signaling pathway, ECM-receptor interaction and 

calcium signaling pathway over 50% cases displayed various 

alterations in these 3 core signaling pathways in gastric 

cancer.

In conclusion, we have provided a comprehensive mutation 

profile of tumor-specific variations in gastric cancer using 

exome sequencing on the established new-generation 

sequencing platforms in China. 



. 30 .

Drugging the undruggable: Targeting 
protein tyrosine phosphatases for therapeutic 

development

Zhongyin Zhang

Department of Biochemistry and Molecular Biology, Indiana University School of Medicine, Indianapolis, IN 46202, USA

Protein tyrosine phosphatases (PTPs) consist of a large 

family of signaling enzymes known to play important roles 

in controlling virtually all aspects of cellular processes. 

Deregulation of PTP activity results in aberrant tyrosine 

phosphorylation, which has been linked to the etiology of 

several human diseases. Indeed, the PTP family provides 

an exciting array of validated but previously deemed 

undruggable infectious disease, diabetes, autoimmunity 

and oncology targets. Among the contributing factors 

to the failure of drug discovery in the PTP field is the 

requirement for charged phosphate analogs to pass through 

the hydrophobic cell membrane to reach the intracellular 

PTP target. To this end, almost all existing PTP inhibitors 

contain negatively charged nonhydrolyzable phosphotyrosine 

mimetics, and suffer poor membrane permeability and 

cellular efficacy. Several new approaches will be described 

that will enable the creation novel pharmacophores that are

sufficiently polar to bind the PTP active site, yet remain 

capable of efficiently crossing cell membranes, offering 

for the first time PTP inhibitors with both potency and 

excellent cellular efficacy. These PTP inhibitors not only 

serve as powerful tools to delineate the physiological roles 

of these enzymes in vivo, but also as excellent leads for the 

development of new therapeutic agents.
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RNAi-induced inhibition of FLT3 expression 
and induction of apoptosis in HL-60 cells

Zhao Wang, Jinhua Piao, Hui Xu, Pengxia Zhang, Tao Zhang, Qin Ou, Xiaodong Wei

( Jiamusi University ) luckbird100@sina.com.cn

Objective: Acute myelogenous leukemia (AML) is an 

aggressive hematologic malignancy. The receptor FMS-like 

tyrosine kinase 3 (FLT3) has received considerable attention 

as a potential target for rational therapy due to the fact that it 

is the single most frequently mutated gene in AML. Nearly 

30% of patients possess an internal tandem duplication (ITD) 

within the juxtamembrane domain. These mutations lead to 

constitutive activation of the kinase and appear to have an 

unfavorable prognosis. To facilitate the application of siRNA 

in cancer gene therapy, improved methods for efficient 

introduction of siRNA into target cells should be developed. 

The goal of the present study was to examine the ability of 

FLT3 siRNA to effectively down-regulate FLT3 expression 

in AML cell lines.

Methods: FLT3-ITD transfectants were generated and 

selected. Tandem-type siRNA expression vectors were 

constructed, and the Sequences inserted downstream of the 

U6 promoter. A vector without shRNA and a vector without 

none-specific sequences shRNA were used as negative 

controls. To incorporate the target shRNA sequence, two 

complementary DNA oligos were synthesized, annealed, 

and inserted between the BamHI and the HindIII sites. The 

DNA oligo sequences consisted of �9-nt sense and reverse 

complementary sequences separated by a 9-nt loop and 

terminated by a six-thymidine termination signal. Prior to 

transfection, HL-60 cells were split and cultured in regular 

media. Before transfection, cells were washed once in Opti-

MEM, resuspended at 107 cells/200ul and then incubated 

with FLT3 siRNA or nonspecific siRNA for 7 minutes in a 

0.4-cm electroporation cuvette. The cell/siRNA mixture was 

pulsed 2 times using a square-wave electroporator, incubated 

at room temperature for 30 minutes, and transferred to 96 

well plates. PCR was carried out in PCR apparatus System 

2700. PCR products were visualized with ethidium bromide 

on 2% agarose gels. The protein extracts were detected with 

Western Blotting. Detection of apoptosis was performed by a 

FACS Calibur flow cytometer. Statistical comparison of the 

data was performed using a Student t test. A P value of less 

than 0.05 was considered to be significant.

Results: We introduced the shRNA expression cassette into a 

recombinant pGenesil-� DNA vector. The cassette consisted 

of an upstream U6 Pol III-type promoter followed by a short 

hairpin DNA sense and antisense sequence, separated by a 

hexaloop. The resulting reconstructed DNA vector contained 

�9-nt target sequence with favorable predicted secondary 

structure features such as free energy (DG) of the target 

site, total numbers of unpaired nucleotides, and major loop 

size. FLT3-ITD siRNA can inhibit FLT3 mRNA and protein 

expression(P<0.05). Flow cytometry and MTT assay showed 

FLT3-ITD siRNA can induce HL-60 cells apoptosis(P<0.05). 

According to these results, the interference of the expression 

of FLT3 is a promising method to cure AML.

This work was supported by Natural Science Foundation 

of Heilongjiang Province of P.R. China (NO. D200867), 

Foundation for University Key Teacher by Educational 

Commission of Heilongjiang Province of P.R. China (NO. 

��52G040), and the Medical Research Foundation of Health 

Department of Heilongjiang Province of P.R. China (NO. 

2007-523).
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Knockdown of NUDT5 leads to RNA 
oxidation and cell cycle arrest in HeLa cells

1Liqun Zhang, 2Dapeng Dai, 2Yanyang Zhao, 1Jianping Cai

( 1Graduate school, Peking Union Medical College & Chinese Academy of Medical Sciences, The Key Laboratory of 
Geriatrics, Beijing Hospital & Beijing Institute of Geriatrics, Ministry of Health, 2The Key Laboratory of Geriatrics, Beijing 
Hospital & Beijing Institute of Geriatrics, Ministry of Health ) caijp61@vip.sina.com

Compared with DNA, RNA is largely single-stranded, less 
protected by hydrogen bonding and specific proteins, RNA 
may be more susceptible to oxidative insults than DNA. 
8-oxo-7,8-dihydroguanine (8-oxoG), an oxidized form of 
guanine, can pair with adenine as well as cytosine. Once 
incorporated into RNA, 8-oxoG containing nucleotide 
would cause transcriptional errors and the function of 
non-coding RNA may be undermined. Organisms should 
have mechanisms to prevent the damage caused by RNA 
oxidation. In vitro studies have showed that NUDT5 can 
hydrolyze 8-oxoGDP to 8-oxoGMP which can not be utilized 
in RNA synthesis. In the present study we use shNUDT5 

plasmid to select NUDT5 stably knocked down HeLa cells. 
The results show that NUDT5 knockdown resulted in 3 
times increase in RNA oxidation and the cell viability is 
decreased significantly comparing with the control. The G1 
phase is significantly arrested while the cell numbers in both 
the S phase and G2/M phase are reduced, indicating that the 
proliferation index is decreased. Key proteins inhibiting G�-S 
transition such as P53, P2�, P�6 and Rb are increased and 
the phosphorylation of Rb is decreased comparing with the 
control. These results indicate that NUDT5 may play a key 
role in preventing RNA oxidation and G�-S transition could 
be inhibited when NUDT5 is knocked down.

Identification of the cold-resistance 
related microRNAs in procitrus trifoliata
1Qiming Wang, 1Jinmei Zhang, 2Jingxian Feng, 1Hua Yang, 1Liqun Rao

( 1College of Bioscience & Biotechnology, Hunan Agricultural University, 2College of Bioscience & Biotechnology, Hunan 
Agricultural University ) raoliqun@163.com

MicroRNAs (miRNAs) are approximately 2�-nt long, non-
coding RNAs that play a pivotal role in post-transcriptional 
regulation of gene expression in plants. According to several 
miRNAs which had been found in citrus, however, little has 
been known about coldresistance related miRNA in citrus. In 
this study, the seedling of Procitrus trifoliata (L.) Raf. were 
cultivated in the normal as control and the cold conditions 
separately. The expressive level of miRNAs were identified 
by semi RT-PCR and real-time qPCR. The results showed 
that the expressive level of several miRNA were gone up after 
the Procitrus had been treated in cold condition, and several 

were gone down. These cold-resistance related miRNAs 
potentially target 79 protein-coding genes, which can act as 
transcription factors, receptor-like kinase et al. Those target 
protein-coding genes take part in multiple biological and 
metabolic processes including calcium metabolism, ABA 
signal transduction, stress response, and plant development. 
Overall, Our identification and characterization of miRNAs 
in citrus can initiate further study on citrus miRNA regulation 
mechanisms, and it can help us to know more about the 
important roles of miRNAs in citrus.
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Construction of the mouse stem cell line 
AB1 with has-miR-34a gene integrated

Man Li , Chao Zeng, Yajun Wang, Depei Liu
( Institute of Basic Medical Science; Chinese Academy of Medical Sciences ) liudp@pumc.edu.cn

Abstract: Objective: Construct the mouse stem cell line 
stably integrated with has-miR-34a gene. Experimental 
Materials: the mouse stem cell line, SNL cell, Lipo2000 
transfection reagent, purified has-miR-34a target gene with 
neo resistant gene .Methods: Treat the feeder cell SNL cells 
with MMC, and transmit them into a 6-well plate. When the 
cells adhere to the plate, inoculate AB� cells to the feeder 
cells in normal seeding density. After 24 hours’ continuous 
cultivation, transfect the purified has-miR-34a target gene 
to AB� cells with Lipo2000(GFP as control). 4ug DNA 
and �0ul transfection reagent were applied to each well for 
optimized transfection efficiency according to our preliminary 
experiments. The transfection efficiency was about �0%, 
evaluated by GFP expression 24 hours after transfection,. At 
this time the culture medium containing 500ug/ml G418 was 

added to the plate for screen. �0 days later, thirty monoclonals 
were chosen and cultivated for another �0 generations. The 
gene expression level of exogenous has-miR-34a was finally 
tested by Real-time PCR and northern-blot. Result: Among 
the selected thirty monoclonals, the expression of exogenous 
has-miR-34a can be achieved in nine of them,which 
was demonstrated by Real-time PCR and northern-blot. 
Conclusion: We successfully construct the mouse stem cell 
line with the exogenous has-miR-34a gene integrated. After 
ten-generation cultivation, exogenous has-miR-34a genes 
were still stably expressed in these cell lines. Our work 
provides a new platform for investigating the signaling 
pathway and biological function of has-miR-34a in stem cells.

Key Words: has-miR-34a gene, stem cell line AB�

MicroRNA-145 induces cell cycle arrest by 
directly targeting KLF5 in colon cancer cells

Weiwei Qin, Tao Wang, Rui Zhang, Angang Yang
( Fourth Military Medical University ) agyang@fmmu.edu.cn

Colorectal cancer (CRC) is one of the leading causes of 
cancer-associated mortality worldwide. Increasing evidence 
has demonstrated that microRNAs (miRNAs) play emerging 
roles in the development and progression of colorectal 
carcinoma. miR-�45 with the feature of tumor suppressor has 
been demonstrated to be a negative regulator of colorectal 
cancer. Although its multiple target genes has been identified, 
there is still no any hint to explain the molecular mechanism 
of miR-�45’s effect on the inhibition of cancer proliferation. 
Here, we used the bioinformatic method and reporter assay 
to identify that KLF5 might be a direct target of miR-�45 
contributing to promote the proliferation of colon cancer 
cells. Western blot and real-time PCR analysis confirmed 
that miR-�45 functioned to silence KLF5 expression by 
translational inhibition. Cell cycle distribution analysis 

showed that ectopic expression of miR-�45 induced cell cycle 
arrest in G� phase in miR-�45 low-leveled colon cancer cells 
with the downregulation of KLF5. And this phenomenon was 
consistent with siRNA-mediated downregulation of KLF5 
in colon cancer cells. Furthermore, real-time PCR assay was 
performed to determine the expression patterns of miR-�45 
and KLF5 in collected colon cancer cell lines. The result 
showed the inverse relationship between miR-�45 and KLF5 
expression and provided a plausible explanation that the 
high KLF5 activation in colon carcinoma might be due to 
the reduced accumulation of miR-145.Our study for the first 
time demonstrated miR-�45 induced cell cycle arrest in G� 
phase, at least partially, by directly targeting KLF5 in colon 
cancer cells and further emphasized that miR-�45 could be a 
promising candidate in colorectal cancer vtherapeutics.
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A radio-inducible early growth response-1/
TRAIL adenovirus potentiates tumor

Haibo Wang, Guanxiang Qian, Shengfang Ge
( Shanghai Jiaotong university School of Medicine ) qiangx@shsmu.edu.cn

Two p53-based adenoviral gene products have been 

approved in China to topically treat tumors in conjunction 

with radiotherapy. In this study, we attempted to improve the 

clinical outcomes of this combined therapy by modifying 

the E�A, E�B-deleted adenovirus to become radiation-

responsive. The anti-tumor adenovirus was constructed 

by inserting a radiation-responding expression cassette 

composed of the promoter of early growth response-� (Egr-�) 

and an anticancer protein TRAIL into the E�A-deleted 

region. We showed that the addition of adenovirus containing 

Egr-1/TRAIL significantly increased cell death and apoptosis 

caused by low dose of radiotherapy. In mice bearing xenograft 

tumors, intratumoral administration of the Egr-1/TRAIL 

adenovirus with low dose of radiation significantly reduced 

tumor growth and enhanced tumor survival. The Egr-1/TRAIL 

adenovirus plus radiotherapy activated the NF- B dependent 

proapoptotic pathway, and enhanced antitumor efficacy. These 

data suggest that intratumoral administration of the Egr-1/

TRAIL adenovirus in conjunction with radiation may prove to 

be an effective strategy for the treatment of cancers.

Putative tumor suppressor mir-145 inhibits colon 
cancer cell growth by targeting friend leukemia 

virus integration 1
Jianjun Zhang, Guanxiang Qian, Shengfang Ge

( Shanghai Jiaotong university School of Medicine ) qiangx@shsmu.edu.cn

Tumor suppressor microRNA miR-�45 is commonly down-

regulated in colon carcinoma tissues, but its specific role 

in tumors remains unknown. In this study, we identify the 

Friend leukemia virus integration � gene (Fli-�) as a novel 

target of miR-�45. Fli-� is involved in t(��;22)(q24:q�2) 

reciprocal chromosomal translocation in Ewing sarcoma, and 

its expression appears to be associated with biologically more 

aggressive tumors. We demonstrate that miR-�45 targets a 

putative microRNA regulatory element (MRE) in the 3’-UTR 

of Fli-�, and its abundance is reversely associated with Fli-� 

expression in colon cancer tissues and cell lines. Using 

a luciferase/Fli-1 3’-UTR reporter system, we found that 

miR-�45 down-regulated the reporter activity, and this down-

regulation was reversed by anti-miR-�45. Mutation of the 

miR-�45 MRE sequence in the Fli-� 3’-UTR abolished the 

activity of miR-�45. miR-�45 decreased Fli-� protein but not 

the Fli-� mRNA, suggesting a mechanism of translational 

regulation. Furthermore, we demonstrate that miR-�45 

inhibited cell proliferation and sensitized LS�74T cells to 

5-fluorouracil-induced apoptosis. Taken together, these 

results suggest that miR-�45 functions as a tumor suppressor 

by down-regulating oncogenic Fli-� in colon cancer.
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Targeted correction of aberrant igf2 
imprinting in human tumor cells by restoring 

a long-range intra-chromosomal looping

Haibo Wang, Guanxiang Qian, Shengfang Ge
( Shanghai Jiaotong university School of Medicine ) qiangx@shsmu.edu.cn

The insulin like growth factor II gene (IGF2) is an imprinting 

gene expressed only from the paternal allele in a tissue-

specific, promoter-specific, and development-specific manner. 

Loss of IGF2 imprinting (LOI), or biallelic expression, is 

thought to be a hallmark in early tumorigenesis. However, 

the mechanisms underlying aberrant IGF2 imprinting in 

tumors remain poorly defined.

CTCF is a highly conserved zinc finger protein that regulates 

mouse Igf2 imprinting epigenetically by orchestrating an 

intrachromosomal loop between Igf2 promoters and an 

imprinting control region (ICR), located 70kb apart on distal 

mouse chromosome 7. By chromosomal looping, CTCF 

recruits polycomb repressive complex 2 (PRC2) protein 

to Igf2 promoters through Suz�2 interaction and induces 

histone 3 lysine 27 (H3K27) methylation for silencing the 

maternal Igf2 allele. We were interested in exploring whether 

PRC2 can correct loss of IGF2 imprinting in human tumors. 

We constructed PRC2 main gene expression vectors and 

transfected the vectors into tumor cells of aberrant IGF2 

imprinting, trying to correct aberrant IGF2 imprinting of 

tumor cells, and found a new target and new ideas for the 

treatment of malignant tumors.

We demonstrated that the PRC2 main gene(SUZ�2, EZH2 

and EED) methylated H3K27 in four clustered IGF2 

promoters by restoring of intra-chromosomal loop and 

maintained the repressive chromatin around the maternal 

IGF2 promoters, leading to targeted correction of aberrant 

IGF2 imprinting. Interestingly, PRC2 genes not only 

methylated H3K27 in IGF2 promoters region, but also 

restored the intra-chromosomal loop of IGF2 imprinting, and 

found that PRC2 main gene can make tumor cell morphology 

change obviously. These findings suggest that targeted 

restoring of the intra-chromosomal loop directly regulates

allelic expression of IGF2 and suggest that PRC2 is a 

key component of an epigenetic system that regulates the 

interplay between higher-order chromatin structure and 

imprinted IGF2 expression.
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LIN-28 transactivation is necessary for let-7 
repression and proliferation in lung cancer cells

( School of Medicine, Ningbo University ) zhaohui@ncri.org.cn

Lin Pan, Yanping Le, Zhiwei Zhong, Xiang-e Long , Zhaohui Gonga

Human tumors show a global reduction in microRNA 

(miRNA) expression such as let-7 family. The let-7 

family of miRNAs are known to act as tumor suppressors. 

These miRNAs down-regulate oncogenes such as Myc, 

Ras, etc. Overexpression of let-7 represses cellular 

proliferation pathways, inhibits cell growth and impairs 

tumor development. Recently, the RNA-binding protein 

LIN-28 was found to be over-expressed in some human 

cancer cell lines and was demonstrated to bind directly to 

let-7 stem loops and inhibit biogenesis of let-7 miRNAs by 

blocking both Drosha- and Dicer- mediated cleavage and 

accelerating decay of let-7 precursors. Furthermore, recent 

study revealed that LIN-28 could be induced by c-Myc 

and was necessary for Myc-mediated repression of let-7 

miRNAs. To determine whether it is broadly representative 

that LIN-28 can promote cell proliferation and affect cell 

cycle through negatively regulating let-7 biogenesis, here 

we selected two lung cancer cell lines, MSTO-2��H and 

NCI-H446 which the c-Myc was remarkably up-regulated. 

The expressions of lin-28, pri- and mature let-7a-� and let-

7g transcripts in lung cancer cells were detected by real-time 

RT-PCR. SiRNAs targeting human lin-28 were designed by 

siRNA target finder software and then chemical synthesized. 

Transfection of siRNAs was performed using Lipofectamine 

2000 according to the manufacturer’s protocol. The cell 

proliferation was evaluated by MTT assay every 24h for 72h. 

The DNA content was analyzed by propidium iodide-based 

staining and flow cytometry analyse. The results showed 

that the lin-28 mRNA did up-regulated in both of these two 

cell lines with a high c-Myc expression. The result of real-

time RT-PCR further indicated that pri-let-7a-� and pri-let-

7g were down-regulated by approximately 70% in NCI-H446 

cells. However, the expression of these pri-let-7 transcripts 

were not changed in MSTO-2��H cells. The expressions of 

lin-28, mature let-7 transcripts in NCI-H446 cells with lin-28 

siRNAs transfection were detected by real-time quantitative 

RT-PCR after. The results showed that the expression of 

lin-28 was down-regulated while the mature let-7 transcripts 

were upregulated obviously. The MTT assay indicated that 

the proliferation of lung cancer cells with lin-28 inhibition 

were markedly impaired. The cells with lin-28 knockdown 

revealed a higher proportion of cells at G1/G0 phase and less 

at S phase. These results presented here demonstrate that 

induction of LIN-28 could mediate repression of let-7 family 

members, promote cell cycle progression and suppress cell 

proliferation.
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The report of 4 novel sequence types of 
catheter-related MRSE isolates

Xinrong Shang, Junrui Wang, Mei Wang, Lijun Wang, Yanfei Huang, Haitong Gu, Xianxi Kong, Xinxin lu
( Beijing Tongren Hospital, Capital Medical University ) luxinxin@trhos.com

Objective To study genotypic and biological character 

of MRSE isolates associated with catheter, providing 

information for the diagnosis and prevention of catheter-

related bloodstream infection. Method To collect the MRSE 

isolates associated with catheter from January 2006 to 

December 2009 in Beijing Tongren Hospital. A total of 30 

isolates underwent MLST, PCR for icaA gene (encoding 

the polysaccharide intercellular adhesion associated with 

pathogenicity) and agar diffusion method for drug sensitivity 

test. Result A total of �5 STs (sequence types) were obtained.

ST259, ST20, ST2, ST235 were the dominant clones. 4 

STs were not included in the database. It was uploaded to 

the database of Staphylococcus epidermidis and acquired 

sequence type: ST259(6 strains), ST260(� strain), ST26�(� 

strain) and ST262(� strain). ST259 was the dominant clone, 

50%(3/6) ST259 strains had icaA gene. Conclusion There 

were 4 novel strains in this test. Some of ST259 were strong 

pathogenicity and probably became the popular strains of 

nosocomial infection. It would threaten the prevention and 

control of nosocomial infection.

Keywords: catheter-related bloodstream isolates MRSE MLST

The methylation profile of p16INK4a in alt tumor 
cells derived from werner syndrome mouse model

Xiaoming Wu, Wenru Tang, Ying Luo

( Kunming University of Science & Technology ) twr@sina.com

p�6INK4a is a tumor suppressor gene contributing to 

cell cycle arrest as a cyclin dependent kinase inhibitor. 

Methylation in promoter-associated CpG islands has been 

recognized as a major mechanism for p�6INK4a gene 

silencing in several malignancies. Alternative Lengthening of 

Telomeres (ALT) is a mechanism maintaining or increasing 

the length of telomeres in the absence of telomerase. The role 

of p�6INK4a silencing in tumors with the mechanism of ALT 

has not been reported. Here we showed that p�6INK4a gene 

expression decreased significantly in the Werner Syndrome 

(WS) mouse cells (G5 mTR-/-Wrn-/-) escaping from 

senescence. To evaluate the role of p�6INK4a methylation in 

downregulation of p�6 in the process of escaping senescence, 

immortalization, and ALT tumorigensis, we performed 

bisulfate sequencing to detect the methylation profile of 

p�6INK4a gene in immortalized cells or ALT tumorigenic 

cells derived from senesced WS mouse cells. p�6INK4a 

promoter was found to be methylated in ALT tumorigenic 

cells, while no methylation was observed in immortalized 

cells, even though the p�6 expression level is down-

regulated. Our results suggest that p�6INK4a methylation 

not just played a role in ALT tumorigenesis by loss of p�6 

function, but might also play a kind of “gain of function” role 

in ALT tumorigenesis.
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A Recombination silencer that specifies 
heterochromatin positioning and ikaros 

association in the immunoglobulin k locus
1Zhe Liu, 2William Garrard

( 1Tianjin Medical University, 2UTSouthwestern Medical Center ) maliuzhe@yahoo.com.cn

Allelic exclusion ensures that individual B lymphocytes 

produce only one kind of antibody molecule. Previous studies 

have shown that allelic exclusion of the mouse Igk locus 

occurs by the combination of monoallelic silencing and a low 

level of monoallelic activation for rearrangement combined 

with a negative feedback loop blocking additional functional 

rearrangements. Using yeast artificial chromosome-based 

single-copy isotransgenic mice, we have identified a cis-

acting element that negatively regulates rearrangement 

in this locus, specifically in B cells. The element, termed 

Sis, resides in the V-J intervening sequence. Sis specifies 

the targeting of Igk transgenes in pre-B and B cells to 

centromeric heterochromatin and associates with Ikaros, 

a repressor protein that also colocalizes with centromeric 

heterochromatin. Significantly, these are hallmarks of 

silenced endogenous germline Igk genes in B cells. These 

results lead us to propose that Sis participates in the 

monoallelic silencing aspect of allelic exclusion regulation.

Growth inhibition and apoptosis in SMMC-7721 
cells by a 62nt fragment with a stable stem-loop 

structure near 3’ terminus of C/EBPβ 3’UTR RNA
Daquan Sun, Ying Wang, Dinggan Liu

( Institute of Biochemistry and Cell Biology, SIBS, CAS ) dgliu@sibs.ac.cn

Previous work showed that short sequences near 5’ and 3’ 

termini of the C/EBPβ mRNA’ untranslated region (3’ UTR) 

were important for its tumor suppression activity, and the 3’ 

terminal short sequence, whose length was 62nt and named 

R62, contained a stable stem-loop structure. A recombinant 

plasmid, pSP64-62, was constructed containing the R62 

cDNA, and the R62 RNA, transcribed by SP6 polymerase in 

vitro, were transfected into SMMC-772�. Then, cell growth 

was checked everyday. We noted that R62, just like C/EBPβ 3’ 

UTR RNA, led to significant growth inhibition. At 48h post-

transfection of R62 , the SMMC-772� cells were stained by 

Annexin-FITC/PI and subjected to flow cytometry. Results 

showed that apoptotic cells in R62-transfected cells were 

markedly more in comparison with the non-transfected 

controls, implying that R62 might be a potent apoptosis 

inducer. In addition, flow cytometry showed that a noticeable 

part of R62-transfectants were arrested at G2/M phase. These 

results suggest that the R62 may interact with cellular protein 

factors responsible for the G2/M transit. Subsequently, 

experiments of detection of proteins which are able to 

bind R62 were carried out, and the binding mixtures were 

separated in denaturing acrylamide gels and then stained with 

silver. Results showed there were some intracellular proteins 

which could bind R62, suggesting that R62 may induce 

SMMC-772� cell growth inhibition and apoptosis by binding 

cellular proteins. Further work is going on.
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Tumor suppression by c/ebpβ 3'utr 
through inbihition of protein kinase cε 

activity

Ying Wang, Daquan Sun, Dinggan Liu
( State Key Laboratory of Molecular Biology,Institute of Biochemistry and Cell Biology, SIBS,CAS ) dgliu@sibs.ac.cn

The 3’untranslated region (UTR) of C/EBPβ mRNA has 

tumor suppression activity, but its molecular mechanism 

remains unknown. In this work, we found that the cytokeratin 

�8(CK�8) was reorganized in SMMC-772� cells after 

C/EBPβ 3’UTR-transfection. The arrangement of cellular 

CK�8 filaments was related with the phosphorylation state 

of CK�8; we found that the CK�8 phosphorylation in Cl�, 

a cell revertant caused by C/EBPβ 3’UTR-transfection, 

is decreased compared with that in SMMC-772�. We 

found it was protein kinase Cε(PKCε) which caused the 

phosphorylation of CK�8. PKCis an important oncogene , 

and it can specifically binds cytokeratin 18 (CK18) with its 

catalytic fragment and phosphorylates CK�8. Fluorescent 

molecular beacons verified that the C/EBPβ 3’UTR RNA co-

localized with the CK18 filaments. And immunoprecipitation 

illustrated that the C/EBPβ 3’UTR RNA, PKCε and CK18 

form a terpolymer. In vitro and in vivo experiments proved 

that the activity of PKCε could be directly inhibited by C/

EBPβ 3’UTR RNA. Cl1 are partially blocked at S/G2 phase, 

as shown by flow cytometry, leading to the slow-down of the 

cell proliferation. Together, these data show C/EBPβ 3’UTR 

RNA suppress tumor growth by inhibiting PKCε activity.
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Cloning and characterization of PPA gene 
and its activity on aphid-resistance

Yuefeng Liu, Shangwei Li
( The Guizhou Provincial Key Laboratory for Agricultural Pest Managemt of Mountainous Region ) swlii@163.com

Pinellia pedatisecta is the tuber of pedate pinellia rhizome (P. 

pedatisecta Schott) which is classified in Araceae plants, and 

has many active ingredients. Pinellia pedatisecta Agglutinin 

(PPA) with procoagulant activity is an active protein which is 

purificated from their tubers. Recent studies have shown that 

PPA has many other biological activities such as anti-tumor, 

anti-early pregnancy and insect resistance.

The PPA gene was cloned by RT-PCR, and has 774 bp 

open reading frame (ORF) that encodes 257 amino acids. 

The bioinformatics analysis showed that PPA shared a 

high level of homology with other mannose lectins from 

different families. Secondary and tertiary structure prediction 

displayed that it contains three mannose-binding sites which 

are very similar to the structures of other mannose-binding 

lectins, and has a large number of β-sheets and β-turns but 

not α-helix. A glycosylation site and 11 phosphorylated sites 

were forecasted by the relative biological software.

The primers with double enzyme sites were designed and 

synthesized, based on the mannose-binding site sequence 

(MQDDCNL) conserved among most of the monocot 

mannose-binding lectins. PPA amplified by RT-PCR was 

inserted into pGEX-6P-3 vector to construct recombinant 

plasmid pGEX-PPA that was transformed into E. coli TG I. 

Positive clones were indentified by PCR, enzyme digestion 

and sequencing. Successful recombinant pGEX-PPA plasmid 

was transformed into E. coli BL2�(DE3)plysS. SDS-PAGE 

analysis demonstrated that a specific protein band of 27 

kDa occurred in E. coli BL2�(DE3) plysS with the pGEX-

PPA plasmid after induction by IPTG. The expressed fusion 

protein has strong biological activity.

At the same time, we isolated crude protein from the fresh 

tubers by using ammonium sulfate fractional precipitation, 

dialysis desalting, and crystallization by temperature 

differences. Coagulation experiments indicated that the crude 

protein also has good coagulative activity to rabbit blood. All 

of PPA and pinellin have a strong agglutinative activity to 

rabbit blood at a relatively low concentration, and the activity 

of the former is stronger than the latter. The lethal effect 

of PPA and pinellin on Aphis craccivora also was studied. 

Bioassay showed that the two proteins have significant 

anti-aphid activities. Under the same condition, PPA has a 

stronger anti-aphid activity, and the LC50 is 1.57 mg/ml. Our 

data indicated that PPA has a cumulative inhibitory effect on 

aphid, and that its antiinsect activity increase gradually with 

the treated concentration rising and feeding time prolonging.
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Progress on insect antimicrobial peptides
Jingu Wang, Shangwei Li

( Guizhou Provincial Key Laboratory for Plant Pest Management of Mountainous Region ) swlii@163.com

Abstract: Insect antimicrobial peptides (AMPs) are a class 

of small peptides with antiextrogenous pathogen activities. 

They are derived from organisms and possess antimicrobial, 

antifungus, antiviral and anticancer cell actions. Many 

different kinds of antimicrobial peptides have been 

identified from various organisms. They form the first line 

of host defense against pathogenic infections and are a key 

component of the ancient innate immune system. Insect-

AMP is of small molecular weight, and is thermal stability 

and good water solubility. Its broad-spectrum antimicrobial 

mechanisms are different from other antibiotics. The 

emergence of antibiotic-resistant bacteria make the bad or 

invalid therapeutic effect of the currently used antibiotics 

used to combat bacterial infections, which severely harm the 

human and animal health, and every effort to develop novel 

antibacterial agents is great needed. AMPs have emerged as 

effective broad-spectrum therapeutic agents with a promising 

substitute for antibiotic, and have been a primary focus of 

new drug research worldwide. These peptides are broad-

spectrum anti-pathogen, but their application was limited 

by the high cost of purification and synthesis. A facilitated 

method in large-scale production of the AMPs is via the gene 

engineering, in which yeast expression system is one of the 

most effective approaches. In recent years, it is also found 

that some microbial pathogens are able to resist antimicrobial 

peptides. The constitutive and inducible mechanisms of 

a pathogen resisting a given peptide were reviewed in 

this paper. The problems in applications of the AMPs and 

prospects for future researches were also mentioned.

Identifying aspergilli using β-tubulin gene sequence
Min Zhu, Jiajing Geng, Mei Wang, Yanfei Huang, Lijun Wang, Xinxin Lu

( Beijing Tongren Hospital, Capital Medical University ) luxinxin2009@126.com

Objective To study the method that could be used to identify 

aspergilli within species. Methods �24 aspergillus isolates 

were collected in Medical University Affiliated Beijing 

Tongren Hospital. They were identified by morphology and 

molecular methods. The first one included traditional culture, 

spring and stain, and microculture. The second one was that 

identified these isolates using the part of ITS (the internal 

transcribed spacer region of the rRNA gene) and β-tubulin 

gene, by thenamplification and sequencing, and analyzing all 

the sequences in the GenBank(http://www.ncbi.nlm.nih.gov), 

European Molecular Biology Laboratory nucleotide sequence 

database (http://www.ebi.ac.uk/embl/), and DNA Data Bank 

of Japan (http://www.ddbj.nig.ac.jp/). Results By β-tubulin 

gene sequencing, 55 isolates were Aspergillus flavus, 35 

isolates A. fumigatus, �6 isolates A. versicolor, �0 isolates 

A. nidulans, 5 isolates A. sydowii, 2 isolates are A. lentulus,� 

isolates A. parasiticus. There were 3 more species identified 

by comparative sequence analysis than morphology, and 

2 more species than ITS region sequencing. Conclusion 

β-tubulin gene sequencing could identify aspergillus in 

species. Sequence of ITS region could only could identify 

aspergillus to species complex.
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MicroRNA-193b regulates proliferation, 
migration and invasion in human 

hepatocellular carcinoma cells

Hanjiang Fu, Chengwang Xu, Shanshan Liu, Zhixian Sun, Xiaofei Zheng

( Beijing Institute of Radiation Medicine ) xfzheng100@126.com

Recently, some miRNAs have been reported to be connected 

closely with the development of human hepatocellular 

carcinoma. However, the functions of these miRNAs in 

HCC remain largely undefined. Here, we found that miR-

�93b was significantly down-regulated in most of HCC 

tissues compared the matching non-tumoral liver tissues. 

Furthermore, ectopic expression of miR-�93b dramatically 

suppressed the ability of hepatoma cells to form colonies 

in vitro and to develop tumours in nude mice. CCND� and 

ETS� were revealed to be regulated by miR-�93b directly. 

By regulating the expressions of these oncogenes, miR-

�93b induced cell cycle arrest, and inhibited the invasion and 

migration of hepatoma cells. In conclusion, miR-�93b may 

function as a tumour suppressor in the development of HCC 

by acting on multiple tumorigenic pathways.
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Deficient expression of miR-125a contributes to 
elevated RANTES by targeting KLF13 in lupus

1Xia Zhao, 2Yuanjia Tang, 3Nan Shen, 2Bo Qu, 2Huijuan Cui, 2Xiaobin Luo

( 1Renji Hospital, JiaoTong University School of Medicine, 2Institute of Health Sciences, Shanghai Institutes for Biological 

Sciences, Chinese Academy of Sciences and Shanghai JiaoTong University School of Medicine, 3Renji Hospital, Institute of 

Health Sciences, Shanghai Institutes for Biological Sciences, Chinese Academy of Sciences and Shanghai JiaoTong University

School of Medicine ) nanshensibs@gmail.com

Background: Inflammatory chemokines are fundamental 

regulators that direct immune cells to sites of inflammation 

and play a pivotal role in the tissue and organ inflammatory 

damage of lupus. Recent studies have implicated that 

microRNAs (miRNAs) contribute to the regulation of 

inflammatory process as posttranscriptional modulators. We 

reported previously that aberrant expression of miR-�46a 

negatively regulated type I IFN induction and contributed to 

the pathogenesis of SLE. In this study, we further investigate 

how aberrant expression of miRNAs contributes to the 

dysregulation of inflammatory chemokines in SLE.

Methods: Expression of the �56 miRNAs included in the 

Taqman microRNA Assays was examined. By the Bio-

Plex system, we simultaneously analyze 27 inflammatory 

cytokines and chemokines in serum samples of SLE patients. 

Effect of miR-125a on inflammatory chemokines expression 

in human T lymphocytes was determined by RT-PCR and by 

ELISA. Bioinformatics prediction and validation by reporter 

gene assay and Western blot were performed to identify miR-

�25a targets.

Results: Profiling of 156 miRNAs in lupus patients revealed 

the differential expression of multiple miRNAs. We identified 

markedly decreased expression of miR-�25a in enlarged 

samples obtained from PBMC sample of 55 SLE patients 

by compared to 40 healthy controls. As previous reports, 

we also found RANTES was the most significant elevated 

inflammatory chemokines in the serum of SLE patients by 

cytokines profiling assay. Overexpression of miRNA-125a by 

transfecting its mimics can significantly attenuate RANTES 

release during T primary lymphocyte activation. The degree 

of inhibition varied

between 65% and 80% compare to control mimics among 

different individual donors (P<0.05). In an attempt to 

elucidate the mechanism of this action, we resorted to 

bioinformatics tools to identify the potential targets of 

miR-�25a, and discovered that miR-�25a base-pairs with 

sequences in the 3' UTR of KLF13, a key transcription factor 

regulated “late” expression of RANTES in T lymphocytes. 

Of note, endogenous KLF�3 mRNA expression was reduced 

or increased in a dose-dependent way following miR-�25a 

overexpression or inhibition, respectively. Then, reporter 

gene assays and mutational analysis also approved miR-

�25a targeted the 3’UTR of KLF�3 at more than one binding 

sites. Conclusion: Our study demonstrated that miR-�25a 

was significantly downregulated in PBMC of lupus patients 

compared with healthy individuals, which contributed to the 

abnormal expression level of RANTES by targeting KLF�3. 

Restoring miR-�25a expression in lupus patients may help 

to reduce RANTES expression and provide a new target for 

treatment or prevention of lupus.
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Trans-spliced mRNA generates human 
ACAT1 56-kD isoform

1Guangjing Hu, 1Jia Chen, 1Xiaonan Zhao, 1Jiajia Xu, 1Ming Lu, 1Ying Xiong, 1Qin Li,
 1Xinying Yang, 2Catherine C. Y. Chang, 1Baoliang Song, 2Tayuan Chang, 1Boliang Li

( 1State key Laboratory of Molecular Biology, Institute of Biochemistry and Cell Biology, Shanghai Institutes for Biological 

Sciences, Chinese Academy of Sciences, 2Department of Biochemistry, Dartmouth Medical School ) blli@sibs.ac.cn

Acyl-coenzyme A:cholesterol acyltransferase (ACAT) 

is a key enzyme playing important roles in cholesterol 

metabolism. It catalyzes the formation of cholesteryl ester 

from cholesterol and long-chain fatty acyl-coenzyme A in 

various cell types. Our previous work has indicated that 

human ACAT� 4.3-kb mRNA is produced through the 

interchromosomal processing of two discontinuous RNAs 

transcribed from chromosomes � and 7, and generates 56- 

and 50-kD isoforms with different enzymatic activities, 

respectively.

Based on the previous progress, this work focuses on 

molecular mechanism of human ACAT� 56-kD isoform 

generation. First of all, it is interestingly found that human 

ACAT� 56-kD isoform has an extra size of N-terminal 

region by analyses of the GGC�274-�276 initiation 

codon mutation, C-terminal truncation, Rluc replacement 

and molecular weight calculation. Furthermore, through 

immunoprecipitation, two-dimensional electrophoresis, 

MS analysis and protein N-terminus sequencing, the results 

demonstrate that human ACAT� 56-kD isoform does contain 

a specifical N-terminal region ACAT�-NT56 with non-

ACAT� amino acid sequence. More importantly, aligning 

with the sequences of amino acids and nucleotides indicates 

that this sequence is from a predicted product of ORF in 

a primary recombinant plasmid (PPO-PRP) and the PPO-

PRP coding ORF is totally identical with many cDNAs from 

various species (including human, mouse and other species) 

stored in GenBank. Next, the analyses of PCR and its product 

sequencing display that the identical PPO-PRP coding ORF 

is amplified from the genomic DNAs of different cell lines 

and tissues, and also exists in many following recombinant 

plasmids, which is identified to contain a eukaryotic 

promoter. Eventually, RT-PCR and western blot with a serial 

of constructed plasmids for transient expression demonstrate 

that human ACAT� 56-kD isoform is generated from a trans-

spliced mRNA, which contains a part of PPO-PRP coding 

ORF with a typical 5'-splicing site (GA/GUAAGU) and AUG 

start codon to encode its Nterminal 46 amino acids. The 

further convincing evidences indicate that the endogenous 

ACAT� 56-kD isoform can be produced from many cell lines 

and tissues. Taken together, our work provides the first case 

for mRNA maturation by the multiple interchromosomal 

recombinant events.

A-20



. 46 . . 47 .

墙
报

基
因
与
非
编
码R

N
A

Genomic organization of human long non-coding 
ACAT1C7 gene and its promoter activity

1Jiajia Xu, 1Guangjing Hu, 1Ming Lu, 1Xiaonan Zhao, 1Jia Chen, 1Lei Lei, 1Ying Xiong,
 1Xinying Yang, 2Catherine C. Y. Chang, 1Baoliang Song, 2Tayuan Chang, 1Boliang Li

( 1State Key Laboratory of Molecular Biology, Institute of Biochemistry and Cell Biology, Shanghai Institutes for Biological 

Sciences, Chinese Academy of Sciences, 2Department of Biochemistry, Dartmouth Medical School ) blli@sibs.ac.cn

Acyl-coenzyme A:cholesterol acyltransferase (ACAT) 

is a key enzyme playing important roles in cholesterol 

metabolism. It catalyzes the formation of cholesteryl ester 

from cholesterol and long-chain fatty acyl-coenzyme A in 

various cell types. In mammals, two ACAT genes encoding 

ACAT� and ACAT2 have been identified. The sequence 

of human ACAT� mRNA is produced from two different 

chromosomes � and 7 with individual promoters P� and 

P7, named ACAT� gene and ACAT�C7 gene respectively. 

Our previous studies have revealed the promoter activity 

and regulatory expression of ACAT� gene, while which of 

ACAT�C7 gene still remains to be elucidated.

In this work, we focus on the genomic organization of 

human ACAT�C7 gene and its promoter activity. Genomic 

organization analysis of human ACAT�C7 gene has revealed 

that it contains a promoter (ACAT�-P7), a reverse Alu 

(revAlu) element, exon Xa and its downstream sequence 

(outron). Sequence analysis shows that this gene is reversely 

located in the first intron of KCND2 (potassium voltage-

gated channel, Shal-related subfamily, member 2) gene; 

and the revAlu element, which is the same orientation with 

KCND2 gene, is overlapped in the junction of ACAT�-P7 

and its downstream exon Xa. Among the three promoters, 

ACAT�C7 gene and KCND2 gene are transcribed by RNA 

polymerase (Pol II), while Alu is transcribed by RNA 

polymerase III (Pol III). Further RTqPCR test and ORF (open 

reading frame) analysis indicate that the ACAT�C7 RNA is 

widely expressed in various cell lines and only contains some 

small ORFs. So, we name the more than 2000 bp ACAT�C7 

gene as long non-coding ACAT�C7 gene. On the basis of the 

understanding of the genomic organization and expression of 

human long non-coding ACAT�C7 gene, we further analyze 

the promoter activity of this gene by a series of deletion, 

mutation in the promoter region. The results demonstrate that 

the core promoter region (��3 bp) of ACAT�-P7 displays 

high transcription activity comparable to SV40 promoter. 

Further deletion and mutation experiments indicate that the 

core region of ACAT�-P7 contains functional cis-elements 

CUTL� and pbx�a.

In summary, these data provide the basis for studying on 

the transcription regulation and pathophysiological role 

of human long non-coding ACAT�C7 gene as well as its 

association with the interchromosomal maturation of human 

ACAT� mRNA.
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Screening and identification of Mf-KPNA2 
gene which is resistant to schistosoma 
japonicum infection in microtus fortis

Abstract: Schistosomiasis remains a major public health 

concern in China, the incidence of schistosomiasis has 

been increasing recent years. Microtus fortis (Mf) is a 

naturally vertebrate host resistant to Schistosoma japonicum 

infection. In order to understand the molecular mechanism 

and identify the molecules related to the natural resistance 

to Schistosoma japonicum infection from Mirotus fortis, we 

screened Microtus fortis bone marrow cDNA expression 

library by expression cloning method and identified a clone 

named gE76.44. We found that gE76.44 could cause �4.0% 

of schistosomula death rate in 96 h incubation. The gE76.44 

was sequenced and the full-length of this cDNA was 2008 bp 

with ORF of �590 bp encoded a polypeptide of 529 amino 

acid residue. Sequence alignment analysis with BLASTN in 

Genbank showed that it was the homologue of karyopherin 

alpha 2 (KPNA2). To confirm the anti-schistosome activity 

of KPNA2 of Mirotus fortis (Mf-KPNA2), it was inserted 

into retroviral expression vector pLXSN and recombinant 

virus was packaged with PA3�7 cells. Mice infected 

with japonicum cercariae (Schistosoma japonicum) were 

administrated by intravenous injection through tail vein with 

DMEM, pLXSN and pLXSN-KPNA2 retrovirus respectively. 

In all groups, adult worms were counted after heart perfusion 

of mice after 42 d of infection. Compared with control, 

mice injected with Mf-KPNA2 had 39.0 % worm burden 

reduction and 46.2 % reduction in liver eggs per gram (LEPG) 

indicating its anti-schistosome effect in vivo. Taken together, 

our results suggested Mf-KPNA2 had anti-schistosome effect 

both in vitro and in vivo. It may be a novel anti-schistosome 

molecule which can be helpful to understand the potential 

molecular mechanism.

Key words: Schistosoma japonicum; Microtus fortis; 

KPNA2; expression cloning

Gang Cheng, Nan Gai, Dehui Xiong, Weixin Hu*

(Molecular Biology Research Center, School of Biological Science and Technology, Central South University, Changsha, 

Hunan 410078, China)
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A microRNA profiling of the rat during 
different articular cartilage development stage 

identified by solexa sequencing approach

1Jian Sun, 1Nannan Zhong, 2Qibin Li, 1Zixin Min, 1Wenxiang Zhao, 1Qingzhu Sun,
 1Lifang Tian, 1Yan Han, 1Qilan Ning, 1Fujun Zhang, 1Shemin Lu

( 1Department of Genetics and Molecular Biology, Xi’an Jiaotong University College of Medicine, Xi’an, Shaanxi 710061 P.R. 

China, 2Beijing Genomics Institute, Beishan Road, Yantian District, Shenzhen 518083, P.R. China ) lushemin@mail.xjtu.edu.cn

MicroRNAs (miRNAs) constitute a large family of 

endogenous small noncoding RNAs that regulate gene 

expression as key posttranscriptional inhibitors in a wide 

variety of organisms. Although one miRNA potentially 

regulates a distinct set of genes expression, miRNA 

expression profiles can shape the repertoire of actually 

proteins expressed in development and differentiation 

or diseases. This study is to identify the miRNA profile 

of articular cartilage during different articular cartilage 

development stage. For extending the repertoire of small 

regulatory RNAs, we sequenced individually three small 

RNA libraries prepared from the rat femoral head cartilage 

during different articular cartilage development stages,  (d0 

(baby), d2� (child) and d42 (juvenile)) by a deep sequencing 

approach developed of Solexa to produce about 4� million 

short sequence reads. We employed a bioinformatics 

approach to distinguish genuine miRNA from small RNAs 

and short RNA fragments represented in the mass sequencing 

data. The confirmation of the accuracy of Solexa sequencing 

was performed with a stemloop qRT-PCR assay. We obtained 

experimental evidence for 3�0 known miRNA and miRNA* 

genes and 258 miRNA organized into 9� compact clusters, 

including 46 pairs, 27 triplets, �4 tetrads and four group 

of five. We found that out of 29� known rat miRNAs, 254 

were expressed in at least two of our three SD rat articular 

cartilage small RNA libraries in different articular cartilage 

development stage, and 246 miRNAs were detected in 

all three RNA libraries. We have identified sequence tags 

representing miRNA* sequences for 46, 52, 56 out of 286 

expressed miRNA genes, respectively. We also found 58 

novel miRNA candidates genes. In addition, 69 known 

miRNA are up-regulated (fold change≥2), 41 are down-

regulated (fold change≤-2) and others are steady expression 

or every low expression. Exactly the same expression 

tendency was validated between solexa sequence and stem-

loop quantitative RT-PCR during the SD rat articular cartilage 

development stage. Our study provides a unique opportunity 

to decipher how the elaboration of the miRNA repertoire 

during articular cartilage development process contributed to 

the skeletal development.
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Hsa-mir-1915 induces apoptosis by target 
BCL2 in colorectal cancer cells line LS174T

Daling Cui, Jianwen Liu

( East China University of Science and Technology ) liujian@ecust.edu.cn

Colorectal cancer is the fourth most common form of 

cancer in the United States and the third leading cause of 

cancer-related death in the Western world. MicroRNA is 

short ribonucleic acid (RNA) molecules, on average only 

22 nucleotides long. MicroRNA are post-transcriptional 

regulators that bind to complementary sequences in the 

three prime untranslated regions (3' UTRs) of target 

messenger RNA transcripts (mRNAs), usually resulting in 

gene silencing. Through repeated exploration of this subject 

before, we constructed a model of mitomycin C (MMC) 

induced apoptosis in LS�74T colorectal cancer cells. We 

compared the microRNA expression profiles between the 

apoptosis cancer cells and normal cancer cells by microRNA 

chips, selected significant expression of hsa-miR-1915, and 

found that it can inhibit the target gene BCL2 expression to 

promote LS�74T cell apoptosis obviously.

We chose mitomycin C to constructed the apoptosis model 

(Fig.1), and evaluated it by Annexin V-FITC/PI analysis 

and DNAladder analysis (Fig.�-B, C, E), and detected the 

mRNA and protein expression of BCL2 and CASP3(Fig.�-

D,F).Then we did microRNA array analysis(Fig.2) and found 

a large number of microRNA changes. It is suggested that 

hsamir-�9�5 induces apoptosis mainly by target BCL2 with 

bioinformation analysis (Fig.3). And then we confirmed 

this result by RealTime PCR and western blotting (Fig.4). 

In addition, we constructed the Dual luciferase report 

gene plasmid to determine the combine zone between hsa-

mir-�9�5 and BCL2 3-UTR (Fig.5).

MiR-21 may affect porcine oocyte meiosis 
retrieval through its target MEK4

Li Chen, Ning Li

( China Agricultural University ) ninglbau@public3.bta.net.cn

MiRNA activity was found suppressed in mouse oocytes, so 

we wanted to know whether it was so during porcine oocyte 

maturation. We found that miRNA expression profiling 

was dynamic changed in porcine oocytes cultured in vitro 

(IVM) for different times. And all the differently expressed 

miRNAs were upregulated when comparing mature oocytes 

with immature. During these miRNAs miR-2� expression 

was down regulated after GVBD, while up regulated 

when maturation reterival was blocked using IBMX. This 

suggested that miR-2� might promote meiosis retrieval 

through targeting genes functioning at GV stage in porcine 

oocyte. Then using luciferase assay we verified MEK4 was 

the direct target gene of miR-2�. These results suggested that 

miR-2� may switch porcine oocyte meiosis retrieval through 

genes functioning at GV stage, which was different from 

miRNA activity suppressed in mouse oocytes.
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Cloning and characterization of a novel 
low molecular weight glutenin subunit 

gene from wheat cultivar R146
Benju Yan, Li Chen, Zhenglong Ren

( Sichuan Agricultural University ) yanbenju@sicau.edu.cn

Low-molecular-weight glutenin subunit (LMWGS) has 

a significant influence on the processing quality of the 

end-use products of common wheat. To characterize the 

LMWGS genes, gene specific PCR primers were designed 

to amplify four common wheat varieties. Nineteen of LMW-

GS sequences were obtained, five of them are silent, and the 

other fourteen sequences have completed reading frames. 

except LMW-B4, others sequences of LMW-GS have the 

complete structures: twenty amino acids signal peptide (Sig), 

a thirteen amino acids N-terminal conserved region of non-

duplicate (I), a high degree of central repeat region with 70 

~ 186 amino acids which are glutamine and proline-rich (II), 

cysteine-rich region (III), glutamine-rich region (IV) and 

C-end conserved region (V).

The complete 843 bp sequence(GenBank accession No. 

FJ9��904) of a novel LMW-m type subunit gene at the 

Glu-D3 locus, named LMW-R�46 and encoded 280 amino 

acid residues. According to sequence analysis, this gene 

had high similarities to other known LMW-GS genes with 

the highest identity of 82%. In II District, LMW-R�46 

lacks of two repeat units, but with an extra section of 

PPQQQQQQ. In region IV, LMW-R�46 has an additional 

CSFQQPQQQLGQQ.Generally, the more repeat units 

and Q quantity the better the subunit quality. However, the 

opposite result is observed with MY�� and R�46. Therefore, 

the quality of wheat must not be determined by the total 

number of repeat units and Q quantity. It should also take 

into account the Q consecutive repeats, which implies that 

maybe not only District II, but also region IV, could have 

significant impact to the wheat quality. Result of protein 

structure prediction indicated that among the three types 

of secondary structures content of coil was the highest,α-

helix was the second andβ-sheet was the lowest.In general, 

β-protein folding can increase the ability of antideformation 

for proteins. The main difference of the secondary structure 

between highquality subunit and poor-quality subunit is the 

amount of β-fold. The subunit contains more β-fold manifests 

better quality. By comparing LMWR�46 with the high gluten 

quality AY263369, AY263369 has both larger β-fold quantity 

and more β-fold content than LMWR146, and contains 

more β-fold than most other published LMW-GS sequences. 

Whereas the remarkable difference of β-fold quantity and 

content between LMW-R�46 and AY263369, one probably 

should not rely solely on the basis of the number of β-fold to 

determine the merits of subunits; the distribution of β-fold 

should also be considered. In addition, the amount of α-helix 

in AY263369 and LMW- R�46 is also with great distinction, 

which may influence the quality of wheat as well.
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Comparisons of three polyethyleneimine-
derived nanoparticles as delivery system of 

gene therapy for renal cell carcinoma

Zhizhong Xu, Guobo Shen, Xiangying Xia, Qingfa Guo, Shuai Shi, Shufang Liang, 
Zhiyong Qian, Yuquan Wei

( State Key Lab of Biotherapy and Cancer Center, West China Hospital, West China Medical School, Sichuan University, 

Chengdu, 610041, P.R.China ) zizi2006@scu.edu.cn

The VHL gene is a tumor suppressor gene that usually 

inactivation or absence in clear cell renal cell carcinoma 

(CCRCC). CCRCC shows no sensitivity to radiotherapy or 

chemotherapy, and has a poor prognosis. Therefore, a novel 

therapy strategy against CCRCC needs to be developed. The 

gene therapy via novel delivery systems may be a new way 

to treat CCRCC.

Recently, polyethyleneimine (PEI), a cationic polymer, 

is widely used as a delivery system for gene transfection 

in vitro. In our studies, three PEI-derived nanoparticles, 

including poly(ε-caprolactone)-pluronic-poly(ε-caprolactone) 

grafted PEI (PCFC-g-PEI), folic acid-PCFC-isophorone 

diidocyanate-PEI (FA-PEAs) and heparin-PEI (HPEI), were 

valued their efficiency and cytotoxicity as gene delivery 

systems in vitro and in vivo. Cell viability analysis and in 

vitro transfection results show that the three modified PEI-

derived material has moderate transfection efficiency with 

obviously lower cytotoxicity against renal cell carcinoma OS-

RC-2 cells compared with that of PEI with 25-kD molecule 

weight. Furthermore, we used these three nanoparticles to 

transport the VHL gene to mice model of RCC to value 

the therapeutic effects in vivo. As results, the tumor was 

obviously suppressed by using FA-PEAs as the gene delivery 

system. The mean tumor volume in FAPEAs/VHL-treated 

mice was decreased about 30% compared with the control 

group. The expression of VHL gene in vivo was validated 

by semiquantitative RT-PCR and immunohistochemistry 

in the FA-PEAs/VHL-treated mice. Therefore, PEI-derived 

nanoparticles probably provide a potential gene delivery 

system of gene therpy for CCRCC and other cancers in 

future.

Keywords:  c lear  cel l  renal  cel l  carcinoma,  VHL, 

polyethyleneimine-derived nanoparticle, gene therapy, gene 

delivery
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Tumor suppressor gene HIC1 regulate and 
control effective of CXCR7 in development 

and metastasis of prostatic carcinoma
Jianghua Zheng, Jianhua Wang

( Shanghai Jiao Tong University School of Medicine ) jianhuaw2007@gmail.com

Tumor Suppressor Gene HIC� Regulate and Control Effective of CXCR7 in Development and metastasis of prostatic 

carcinoma Jianghua Zheng, Jianhua Wang, Xueqing Sun, Mingang Hao Shanghai Jiao Tong University School of Medicine

Chemokine receptor 7 (CXCR7) are identified as the 

second receptor for Stromalderived factor-� (SDF-�). 

Augmenting evidence suggests that CXCR7 is involved 

in several aspects of tumorgenesis and could become an 

important target for new anti-metastatic and anti-cancer 

drugs. HIC�(hypermethylated in cancer) is a candidate 

tumor suppressor gene in many cancers.This study is 

focusing on relation between tumor suppressor gene HIC�, 

and mechanism and specific mode of HIC1 to regulate and 

control CXCR7. At first, fetroregulation relation between 

them are analyzed and revealed respectively by Western

blot analysis and Immunohistochemistry to HIC� and 

CXCR7 in prostatic carcinoma cell lines and normal 

prostatic epithelial cell. Then above-mentioned cell lines 

are transfected by using the constructed viroplasmids 

of overexpression and knock-down HIC� successively, 

phenotype of these cells are confirmed to be reverse change 

by the cell proliferation, apoptosis and invasion assay. A few 

binding sites of between CXCR7 and HIC� are identified 

by Luciferase reagents. Methylation of HIC� promotor 

are checked by DNA Methylation KIT. After prostatic 

carcinoma cell lines are dealed with 5-aza-2’deoxycytidine 

to make HIC� promotor demethylate, expression of CXCR7 

are detected, and the result is down-regulation in prostatic 

carcinoma cell lines.
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Molecular cloning and characterization of the 
antioxidant enzymes in bruguiera gymnorhiza 
and their expression profiles under salt stress

Boping Ye, Yue Guan, Xiaoqun Zhao, Zhengping Zhou, Yuanyuan Xu
( China Pharmaceutical University ) yebp2001@yahoo.com.cn

In the present studies, eight full-length cDNA sequences 

have been cloned from the leave cDNA library of Bruguiera 

gymnorhiza seedling under salt stress. They encode the iron 

superoxide dismutase (Fe-SOD), manganese superoxide 

dismutase (Mn-SOD), copper/zinc superoxide dismutase 

(Cu/Zn-SOD), catalase (CAT), ascorbate peroxidase (APX), 

type III peroxidase (POD2009 and POD 3496), and 2-Cys 

peroxiredoxin (PrxR), respectively. The deduced amino acid 

sequences of these enzymes with the ones of other plants are 

about 43-77%, 59-76%, 58-90%, 78-93%, 8�-90%, 46-78%, 

37-89%, and 7�-89%, respectively.

The expression profiles of these genes in the leaves of 

Bruguiera gymnorhiza cultured in different salinity were 

analyzed by real-time quantitative PCR (qPCR). Results 

showed that the mRNA levels of CAT, POD3496, APX, and 

Fe-SOD were about �0- to �00-folds of these from PrxR, 

POD2009, Mn-SOD, and Cu/Zn-SOD. The expression 

profiles are the same within APX, PrxR, CAT, POD2009, 

POD3496 and Fe-SOD, in which the highest copy numbers 

are appeared in the leaves of this plants cultured under 5‰ 

salinity, the lowest ones appeared in 0 and �‰ salinity, and 

the expression of which relatively moderate in �0-25‰ 

salinity. This phenomenon indicates that the expression of 

these 6 genes may under a similar control mechanism. It 

should be noted that, according to our results, Fe-SOD may 

be the most abundant superoxide dismutase in halophytes 

while Cu/Zn-SOD may be the most abundant ones in 

nonhalophytes.

In the previous studies, we found that the plant morphological 

characters of Bruguiera gymnorhiza seedling were affected 

by high salinity apparently. However, we found that the 

membrane lipids were not damaged even the seedlings 

were cultured under the high salinity (such as in 35‰ and 

50‰ salinity). Minor changes could be founded with the 

activities of total SOD and CAT, but they were not correlated 

with salinity. Furthermore, the activities of APX and POD 

were showed to be negatively correlated with salinity. The 

differences between the expression of antioxidant enzymes 

and their activities indicate that the expression of these genes 

is tightly regulated at both of the transcription and translation 

levels during the process affected by salt stress. The 

relationship between reactive oxygen species scavengers and 

salt tolerance in Bruguiera gymnorhiza and other halophytes 

still need to be further analyzed.
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The negative regulation element towards antibiotic resistance 
in PA5471-5472 intergenic region of Pseudomonas aeruginosa

Xuehan Wang, Liwei Liu, Rui Mou, Yongxin Jin, Haijin Xu, Xiuming Zhang, Yanling Bai,
 Mingqiang Qiao

( College of Life Science, Nankai University, the Key Laboratory of Molecular Microbiology and Technology ) 

mingqiangqiao@yahoo.com.cn

In this paper, a kanamycin sensitive clinical strain PA68 was 
used as the original strain and a Mu transposition mutant 
library was built. In this library, strain C�8 whose gentamicin 
resistibility increased significantly was screened.
According to the Expression Pattern Analysis and the Real-
time PCR results of C�8, we proved that the insertional 
mutation in PA547�-PA5472 intergenic region lead to 
the increased expression of PA547�, so as to increase 
the expression of the efflux pump gene mexX and finally 
increased the gentamicin resistibility of C�8.

After the efflux pumps are activated by the antibiotics, the 
function of drug efflux is increased. The Real-time PCR 
results showed the transcription level of mexX in C�8 
increased 20.66 times, PA547� up-regulated 20.55 times 
than in PA68. Over-expression of the PA547� in C�8 caused 
mexX up-regulated 25.74 times and PA547� up-regulated 
23.98 times. The mutation of PA5471 was confirmed to cause 
the transcription level of MexXYOprM down-regulated and 
PA547�-PA5472 intergenic region was identified to play a 
negative regulation role in PA547� expression.

Exploring the function of an intergenic region in genome of 
pseudomonas aeruginosa with mutation generation system

( College of Life Science, Nankai University, the Key Laboratory of Molecular Microbiology and Technology ) 

mingqiangqiao@yahoo.com.cn

Mutation Generation System (MGS) is a Mu transposon 
based mutation system which can induce �5bp random 
insertion in target DNA fragment in vitro to analyze the 
function of nucleic acid or amino acid sequences. It was used 
to study the function of intergenic region between PA547�-
PA5472 in this article. First, the target intergenic region 
mutant library was constructed by MGS and the modified 
DNA fragments were fused with promoterless reporters in 
a shuttle plasmid pDN19lacΩ. Furthermore, the function of 

different parts in this region was deeply explored through 
the promoter-reporter gene fusion expression assay, that is, 
through β-galactosidase activity assay. The result suggested 
that different segments of the intergenic region possess 
different regulative functions. The probable promoter region 
was identified 20bp downstream PA5472, and the probable 
repressor binding region was identified �00bp-�40bp 
downstream PA5472.

Rui Mou, Lu Zhang, Hongming Yao, Yongxin Jin, Xuehan Wang, Haijin Xu, Xiuming Zhang,
Yanling Bai, Mingqiang Qiao
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Effect of APRIL siRNA on cell cycle of 
colon carcinoma SW480 cells

Weifeng Ding, Feng Wang, Huimin Wang

( Affiliated Hospital of Nantong University ) ntfyjyk@pub.nt.jsinfo.net

Objective: To investigate the effects of a proliferation-

inducing ligand (APRIL) gene silencing by small interfering 

RNA (siRNA) on cell cycle and proliferation of colon 

carcinoma SW480 cells. Methods The siRNA plasmid 

vector targeting APRIL gene, named as siRNA-APRIL, was 

transfected into SW480 cells, transfected with scrambled 

vector as a Nontargeting control and Nontransfected group 

as another control. APRIL mRNA and protein expression 

were examined by Real-time PCR and Western blotting, 

respectively. Cell proliferation activity was analysed by cell 

counting kit-8, cell cycle was detected by flow cytometry, and 

p2� together with p27, two important regulatory genes in cell 

cycle, were measured by RT-PCR. Results Compared with 

Nontargeting control and Nontransfected control, APRIL 

expression was inhibited significantly at both mRNA and 

protein level by siRNA-APRIL being transfected in SW480 

cells, P<0.05. Cell’s proliferation ability was drastically 

repressed after siRNA-APRIL being transfected at 48 h, 72 

h and 96 h, P<0.05. After transfected 48 h, the percent of 

G0/G1 phase cell was significantly increased, S and G2/M 

phase cell were significantly decreased, the number of cell in 

apoptosis was increased and the expression of p2� and p27 

mRNA were up-regulated, P<0.05. There was no significant 

difference when compared the two control groups each 

other, P>0.05. Conclusions siRNA-APRIL can effectively 

knockdown the expression of APRIL gene in SW480 cells, 

moreover, it can inhibit the cell proliferation and induce G0/

G� phase cell cycle arrest, which occurrence may involve in 

upregulation the mRNA expression of p2� and p27.

microRNA-122 affects cell cycle 
potentially through cyclins

Chao Zeng, Man Li, Yang Xi, Wennan Zhu, Xiang Lv, Depei Liu
( Peking Union Medical College )

MicroRNA-�22, the most abundant microRNA in human 

liver, participates in various biological processes such as 

lipid metabolism. Cyclin G�, a member of the cyclin family, 

has been identified as a direct target of miR-122, suggesting 

that miR-�22 can participate in cell cycle regulation. Thus 

we performed bioinformatic and Gene Ontology analysis 

and found that a group of potential target genes of miR-�22 

are involved in cell cycle regulation. Moreover, we use 293T 

cell clones over-expressing miR-�22 to testify the effect of 

miR-�22 on the expression of cyclins. Among the results, 

cyclin D1, a G1/S-specific cyclin contributing to cell cycle 

G1/S transition, was found to be significantly up-regulated. 

Meanwhile, cell cycle analysis based on flow cytometry 

was performed using 293A and Hela stable cell clones that 

stably over-express miR-122, and a boost in G1/s transition 

was shown in both cell lines. Taken together, these results 

indicate that microRNA-�22 may affect cell cycle through 

cyclins.
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S-adenosylhomocysteine hydrolase (SAHase) 
gene is involved in regeneration and 

resorption of flagella in dunaliella salina
Qinghua Li, Jie Li, Yunmeng Yan, Lexun Xue

( Zhengzhou University ) xuelx@371.net

Abstract: Recently it has been demonstrated that protein 

methylation in flagella is involved in the regulation of 

intraflagellar transport (IFT). Although the function of 

Sadenosylhomocysteine hydrolase (SAHase) in degrading 

S-adenosylhomocysteine, a byproduct of methionine 

synthase (MetE)-catalyzing methylation reactions, has 

been reported, its role in the regulation of IFT is poorly 

understood. The purpose of the study was to explore whether 

the SAHase gene from the halotolerant unicellular green alga 

Dunaliella salina (D. salina) is involved in the regulation of 

flagellar length. Here, a 1926 bp of the SAHase cDNA of D. 

salina, which contained a 61 bp 5'UTR, a 407 bp 3'UTR and 

a �458 bp open reading frame (ORF) encoding 485 amino 

acid residues (Genbank No. HM�80944), was obtained 

using PCR and rapid amplification of cDNA end (RACE) 

technique. The SAHase protein of D. salina had the predicted 

theoretical molecular weight of 52.8 kD and pI of 5.70, and 

shared high homology with Volvox carterif. Nagariensis 

(84%), Chlamydomonas reinhardtii (83%) and Arabidopsis 

thaliana (77%). The recombinant SAHase proteins expressed 

in Escherichia coli were consistent with the anticipated size 

after purification by Ni-NTA His Bind column. The results 

of Real-time Q-PCR showed that the expression level of 

the SAHase gene from treated D. salina was increased 

during both flagella regeneration after pH shock and flagella 

resorption after colchicine treatment, and reached to 5-fold 

higher at �80 min after pH shock and 7-fold higher at 80 

min after colchicine treatment than that from wild type D. 

salina (P < 0.05). The findings of this study indicate that the 

SAHase gene of D. salina is involved in the regeneration 

and resorption of flagella in D. salina, suggesting that 

protein methylation may regulate the flagellar assembly and 

disassembly.

Key words: Dunaliella salina, S-adenosyl homocysteine 

hydrolase, flagella, regeneration, resorption
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Deficiency in RNA editing enzyme ADAR2 
impairs regulated exocytosis

1Liu Yang*, 1Liyun Zhao*, 2Zhenji Gan, 3Zixuan He, 4Jingyue Xu, 4Xiang Gao, 5Xiaorui Wang, 
5Weiping Han, 6Liangyi Chen, 6Tao Xu, 1Wenjun Li, 1Yong Liu

( 1key Laboratory of Nutrition and Metabolism, Institute for Nutritional Sciences, Shanghai Institutes for Biological Sciences, 

Shanghai, 2Burnham Institute for Medical Research, Orlando, USA, 3Department of Biology, HHMI, University of Utah, USA, 
4Model Animal Research Center, Nanjing University, 5Singapore Bioimaging Consortium, Agency for Science, Technology and 

Research, 6Institute of Biophysics, Chinese Academy of Sciences )

Mammalian RNA editing catalyzed by adenosine deaminases 

acting on RNA (ADARs), ADAR� and ADAR2, plays 

pivotal roles in the brain through functional modifications 

of neurotransmitter receptors and ion channels. We have 

previously demonstrated that RNA editing by ADAR2 

is metabolically regulated in pancreatic beta-cells. To 

investigate the cellular functions of ADAR2 in professional 

secretory cells, we studied the effects of ADAR2 knockdown 

on regulated exocytosis. Selective knockdown of ADAR2 

expression markedly impaired glucose-stimulated insulin 

secretion in the rat insulinoma INS-� cells and primary 

pancreatic islets, and significantly diminished KCl-

stimulated secretion of exogenous human growth hormone 

or endogenous chromogranin B protein in the rat adrenal 

pheochromocytoma PC�2 cells. Importantly, restored 

overexpression of catalytically active but not editing-deficient 

mutant ADAR2 could rescue the impairment in stimulated 

secretion from ADAR2 knockdown cells. Moreover, 

ADAR2 suppression significantly attenuated Ca2+-evoked 

membrane capacitance increases and appreciably reduced 

the number of membrane-docked insulin granules in INS-� 

cells. Interestingly, the secretory defects resulting from 

ADAR2 deficiency were coupled to decreased expression 

of Munc�8-� and synaptotagmin-7, two key molecules in 

the regulation of vesicle exocytosis. Thus, these findings 

reveal an important aspect of ADAR2 actions in regulated 

exocytosis, implicating RNA editing in the control of cellular 

secretory machinery.
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The Anti-tumor effect of BATF2 is influenced 
by P53-mediated NF-κB activities

Lu Zhao, Bai Xuejia, Ding Wei
( Department of Biochemistry and Molecular Biology,Capital Medical University ) weiding@ccmu.edu.cn

Human BATF2 (basic leucine zipper ATF-like transcription 

factor 2, also named SARI - abbreviated from suppressor 

of AP-� and regulated by interferon) was discovered as 

a novel tumor suppressor gene to exert substantial anti-

tumorigenic activities and expressed in various normal 

immortalized cell lines. Being unique from other proteins 

in the same class, BATF2 was found to induce apoptosis 

in and inhibit the growth of many tumor cells. Except for 

the suppression of interferon-beta induced AP-� activity, 

the functional characterization of BATF2 on the anti-tumor 

mechanism was rather limited. In this study, we tagged 

BATF2 with an N-terminus FLAG epitope and cloned it into 

a CMV-driven expression vector. With the overexpression 

of BATF2 in various cancer cells, including HeLa, MCF-7, 

A549 and H�299, increased apoptosis and inhibition of cell 

growth was observed as determined by TUNEL and MTT 

assays, especially in H�299 cells. Using luciferase reporters 

for AP-1 and NF-κB, we found that both the AP-1 and NF-

κB transcription activities were inhibited with BATF2 

overexpression except in H1299 cells, where no significant 

changes of NF-κB activity was detected. By knocking 

down P53 expression in A549 cells with the transfection of 

a specific siRNA, the reduction of NF-κB was diminished 

as that was shown in H�299 cells. The results indicated 

that BATF2 was able to modulate both AP-1 and NF-κB 

pathways to influence the survival of tumor cells with the 

involvement of p53. Our findings suggested that the anti-

tumor effect of BATF2 associated with the coordination of 

AP-1 and P53-dependent NF-κB activity, which can be taken 

as an important consideration for the appropriate application 

and optimization for BATF2 being used as a candidate for 

potential cancer gene therapies.
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Genome-Wide analysis of angiogenin-
regulated genes in HeLa cells

Jinghao Sheng, Xiangwei Gao, Zhengping Xu

( Bioelectromagnetics Laboratory, Zhejiang University School of Medicine, Hangzhou 310058, China ) zpxu@zju.edu.cn

Angiogenin (RNase A family 5, ANG) is a secreted 

angiogenic ribonuclease that is upregulated in a variety 

of human cancers. Nuclear transclocation of angiogenin 

is essential for its angiogenic and tumorigenic activity. 

Previously studies have shown that angiogenin binds to 

DNA and stimulates rRNA synthesis. And there were 

evidences indicated that angiogenin could also regulate 

mRNA transcription. Here, we studied the bindings of 

angiogenin to gene promoters genome-widely in HeLa 

cells using a chromatin immunoprecipitation-on-chip assay. 

Gene ontology-based analysis showed that the potential 

angiogenin-regulated genes belong to a broad spectrum 

of functional categories such as transcription regulator/ 

activator/ factor/ repressor/ cofactor activity, protein 

binding, DNA binding, cation binding, receptor binding, 

and protein serine/threonine kinase activity. The real 

binding sites were then confirmed by quantitative chromatin 

immunoprecipitation-PCR (ChIP-qPCR), and down-

regulation of angiogenin could also increase or decrease the 

mRNA expression levels of selected target genes in HeLa 

cells. Our data showed for the first time that the nuclear 

accumulation of angiogenin is involved in the regulation of 

polymerase II-mediated mRNA transcription, which might 

provide us more clues in elucidating the mechanisms of 

angiogenin's actions in angiogenesis and tumorigenesis.
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Identification and functional analysis of 
angiogenin-specific microRNAs

Chunhua Weng, Haojie Dong, Jinghao Sheng, Yixing Zhai, Zhengping Xu

( Bioelectromagnetics Laboratory, Zhejiang University School of Medicine ) zpxu@zju.edu.cn

Angiogenin (ANG) is a crit ical factor involved in 

angiogenesis and tumorigenesis. It can translocate to the 

nucleus of target cells and bind to the genomic DNA, but the 

mechanism of ANG-induced angiogenesis or tumorigenesis 

is still unclear. In this study, ANG-specific microRNAs 

including ANG-regulated and ANG-targeting microRNAs 

were explored to elucidate the relationship between ANG and 

microRNAs.

First, a microRNA Chip assay was carried out to screen 

ANG-regulated microRNAs in HUVECs. Results show 

26 microRNAs’ espression were altered after ANG 

stimulation, including �7 up-regulated and 9 down-regulated 

microRNAs. Furthermore, an ChIP-on-Chip assay showed 

that �2� microRNA promoters could be potentially bound 

by ANG, and 9 of which were identified as ANG-regulated 

microRNAs, including 8 up-regulated and � down-regulated 

microRNAs. Some of the bindings were validated with a 

ChIP-QPCR assay, including miR-�49, miR-�7, miR-378, 

and miR-64� promoter regions, suggesting that ANG could 

affect their transcriptions as a transcriptional factor.

On the other hand, microRNAs targeting to ANG were 

predicted and experimentally validated. miR-409 was 

predicted as one of the microRNAs targeting to ANG due 

to its capacity to bind to ANG-3’UTR. Experimental data 

showed that it could inhibit the expression of ANG mRNA 

and protein level, cell proliferation and tubular formation 

of HUVECs, and vascular mimicry and cell proliferation 

of tumor cell HT�080. Furthermore, miR-409 could inhibit 

tumor growth, angiogenesis and metastasis in in vivo tumor 

xenografts in nude mice. In addition, the expression of 

miR-409 in colon cancer was lower than the corresponding 

tumor-adjacent tissues.

Taken together, ANG can not only regulate the expression 

of microRNAs, but its own expression is modulated by 

microRNAs. Through a regulatory network consisting of 

different microRNAs, the functions of ANG are precisely 

regulated to exert its roles in angiogenesis and tumorigenesis.
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A novel method for experimental 
identification of microRNA targets by using 

immunomagnetic beads
Bai Jiuxu, Zhao Zhining, Wang Tao, Yang Angang

( The Fourth Military Medical University ) agyang@fmmu.edu.cn

Aim of the study: To find a new strategy that can identify 

target genes of microRNAs effectively, conveniently and 

economically, we investigated the potential utilization of 

immunomagnetic beads in this area.

Methods: A microRNA is tagged with a biotin group and 

transfected into suitable cells to fulfill its function specifically 

with target mRNA. Lyse cells so the miRNA–mRNA 

complex can be captured on streptavidin beads. Sequencing 

the abstracted mRNA after amplified with PCR. Do BLAST 

research in database, and the miRNA target gene that matches 

mRNA nucleotide sequence specifically is finally determined.

Results: By comparing the microRNA targets determined 

by streptavidin beads to what have been reported before, we 

confirmed the practical efficiency of our new microRNA 

target identication method. For its accordance with 

intercellular physiology process and its precision, our method 

have advantages to traditional method based on nucleic acid 

hybridization.

Conclusion: Our work showed that immunomagnetic beads 

can be a new tool for identication of microRNA targets, and 

the strategy we established based on the interaction between 

biotin tagged miRNA–mRNA complex and streptavidin 

beads may provide new protocol in microRNA targets 

identification.

Co- expression of Rad51/4 enhances the 
extra-HR in HT1080 cell line

Shengli Yu, Ning Li
( China Agricultural University) ninglbau@public3.bta.net.cn

The Rad5� and Rad54 proteins are important factors during 

homologous recombination (HR), over-expressed either 

of them will increase the HR frequency in cell lines. Few 

works focus on the collaboration of this two proteins, so we 

constructed the GFP extra-HR system to validate whether 

the co-expression of two proteins together will increase the 

extra-HR efficiency in HT�080 cell lines. We found that 

Rad5� alone has a promotion effect on extra-HR, however 

the Rad54 did not show the obvious effect.And there was not 

the addictive effect when co-expression of the two proteins 

on extra-HR.our results firstly elicit that Rad51 as a universal 

factor takes part in all types of HR , but the Rad54 maybe 

work only in intra-HR of gene targeting, in which depends on 

it’s chromosomal remodeling feature.
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MEF2C involved in the regulation of 
nicotinamide phosphoribosyl transferase 
expression through distinct mechanisms

Shaofei Yan, Hongjie You, Wei Ding

( Department of Biochemistry and Molecular Biology, Capital Medical University ) weiding@ccmu.edu.cn

Nicotinamide phosphoribosyl transferase (Nampt, also 

known as PBEF� or visfatin) is the rate-limiting enzyme 

along the salvage pathway of nicotinamide adenine 

dinucleotide (NAD) biosyntheses. The regulation of Nampt 

expression to a proper level is crucial to deliver its diversified 

functions, including the induction of inflammatory cytokines 

or interaction with insulin receptor to exhibit insulin 

mimicking or antagonizing effects. We have found three 

clustered MEF2C recognition sites upstream of the functional 

HREs in Nampt promoter that bind to hypoxia-inducible 

factor-1α (HIF-1α) and mediate the hypoxic induction of 

Nampt. Nonetheless, MEF2C over-expression in HeLa cells 

could not increase the Nampt expression unless the HDAC� 

or HDAC3 level was knocked down by siRNA treatment. 

Interestingly, two of the three identified MEF2 sites appeared 

to be functional as determined by luciferase reporter assays, 

and synergistically enhanced Nampt expression with hypoxia 

treatment or HIF1α over-expression. Our results indicated 

that MEF2C might play complex roles in the regulation of 

Nampt expression. At one hand, MEF2C and other family 

members were able to interact with HDAC to suppress gene 

expression at the transcription level as recently reported. On 

the other hand, it indeed binds to MEF2 sites in the promoter 

to increase Nampt transcription depending on the HDAC 

level and local chromatin status. As hypoxia is a potent 

stimulation to influence the epigenetic regulation of gene 

expression involving the interactions of HDAC; and MEF2 is 

responsive to hypoxia especially during early development, 

the distinct mechanisms of MEF2C we have identified in 

regulation Nampt expression could be carefully coordinated 

at physiological conditions. Therefore, the role of MEF2C to 

modulate Nampt expression might be important for the better 

understanding of the Nampt functions in respond to hypoxic 

condition.
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The molecular mechanism of apoptosis in 
human gastric cancer SGC-7901 cells induced 

by evodiamine inhibition mTOR signal pathway
Hai Huang, Xin Liu

( Guiyang Medical College ) 272890546@qq.com

Evodiamine is one of the major bioactive compounds isolated 
and purified from the fruit Evodiae fructus. Many studies 
have been indicated that evodiamine exhibits antitumor 
activities against the human tumor cells, including gastric 
cancer cells. The mammalian target of rapamycin (mTOR) 
pathway is frequently altered in tumors, so through inhibit 
this pathway in order to evaluate the relationship between 
mammalian target of rapamycin (mTOR) pathway and gastric 
cancer. Our results showed that evodiamine has less toxicity 
in normal peripheral blood mononuclear cells ( PBMCs ). 
After 24h incubation with evodiamine(1.5μm/L), regardless 

of using caspase inhibitor (z-VAD-fmk), evodiamine can 
induce apoptosis in SGC-790�cells was evaluated by flow 
cytometry(FCM), just the inhibiton ratio of no z-VAD-fmk 
is bigger, furthermore evodiamine can down-regulation 
mTOR and downstream kinase(4E-BP�、p70S6K) mRNA 
expression was detected by using real time polymerase chain 
reaction (Real-time PCR), but the down-regulation ratio 
of using z-VAD-fmk is lower than that of no z-VAD-fmk. 
From these results, we suggesting that evodiamine could 
regulate the transcriptional level in mTOR pathway to induce 
apoptosis in SGC-790�cells.

Identification of novel cell proliferation-enhancing 
genes by random siRNA library screening

1Yuan Xiong, 1Cuiqing Fan, 1Ning Zhu, 1Yabin Lu, 1Jiewen Zhang, 1Song Wang, 2Zicai Liang,
 1Yan Shen, 1Meihong Chen

( 1Institute of Basic Medical Sciences, Chinese Academy of Medical Sciences (CAMS)/ School of Basic Medicine, Peking 

Union Medical College (PUMC), National Laboratory of Medical Molecular Biology, Beijing, 100005, China, 2 Institute of 

Molecular Medicine, Peking University, Beijing, 100871, China ) chenmeihong@yahoo.com

RNA interference (RNAi) has become a powerful research 
tool in functional genomics research. We have previously 
reported the construction of a random small interfering RNA 
(siRNA) library. Such library is versatile as it avoids siRNA 
sequence bias, and targets both known and unknown genes. 
Here we report a high throughput screening with this random 
siRNA library to reveal novel genes that can accelerate 
preosteoblast MC3T3-E� cell proliferation. Three siRNAs 
that enhance MC3T3-E� cell proliferation were identified. 

Then sequence alignment and expression profiling were 
performed to pinpoint genes that act, putatively, down stream 
of these siRNAs. Six such putative genes were validated to 
be able to enhance MC3T3-E1 cell proliferation significantly 
when over-expressed. Two of them have never been reported 
yet in cell proliferation. Further cell cycle analysis showed 
that they functioned in G1/S phase. Our screening process 
with random siRNA library provides an alternative strategy for 
search of novel mammalian functional genes in genome scale.
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TSA promotes the apoptosis of ishikawa 
cells by inducing KLF4

1Zhining Zhao, 1Jiuxu Bai, 2Bo Yan, 2Lintao Jia, 1Tao Wang, 1Angang Yang

( 1The Fourth Military Medical University, Department of Immunology,Shaanxi Xi’an, 710032, 2The Fourth Military Medical 

University, Department of Biochemistry and Molecular Biology,Shaanxi Xi’an, 710032 ) agyang@fmmu.edu.cn

Abstract: Objective: to investigate the effects of HDAC 

inhibitor on the apoptosis and the expression of KLF4 of 

human endometrial cancer cells. Method: Ishikawa cells 

were treated with 100, 200, 300, 400, 500ng/ml TSA for 

24h or treated with 100ng/ml TSA for 0, 4, 8, 12, 24, 48h, 

FCM was employed to detect apoptotic cells and quantitative 

real-time polymerase chain reaction was used to measure 

the mRNA level of KLF4, The apoptotic rate of KLF4 

transfected Ishikawa cells were also examed by FCM. 

Results: The cells apoptotic rate increased after treated with 

100ng/ml TSA for 24h and the expression of KLF4 mRNA 

were increased in a dose- and time-dependent meaner 

(P<0.05) after TSA administration. The apoptotic rate were 

increased significantly in Ishikawa cells when KLF4 was 

over-expressed. Conclusion: TSA promotes the apoptosis of 

Ishikawa cells by inducing the expression of KLF4.

Key Words: Trichostatin A; Ishikawa; KLF4; apoptosis
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Random siRNA library screen identifies siRNAs 
inducing erythroid differentiation of K562 cells

1Cuiqing Fan, 1Yuan Xiong, 1Ning Zhu, 1Yabin Lu, 1Jiewen Zhang, 1Song Wang, 2Zicai Liang,
 1Yan Shen, 1Meihong Chen

( 1Institute of Basic Medical Sciences, Chinese Academy of Medical Sciences (CAMS)/ School of Basic Medicine, Peking 

Union Medical College (PUMC), National Laboratory of Medical Molecular Biology, Beijing, 100005, China, 2 Institute of 

Molecular Medicine, Peking University, Beijing, 100871, China ) chenmeihong@yahoo.com

Leukemia is one of the most common types of cancer. 
Traditional radiotherapy and chemotherapy have severe side 
effects and cannot cure this disease. Differentiation induction 
therapy is an alternative anti-cancer therapeutic strategy 
to alleviate the malignant phenotypes by inducing cancer 
cell differentiation. A number of differentiation inducing 
agents have been studied. However, only one agent, all-
trans-retinoid acid (ATRA), has been used in the clinical 
treatment of acute promyelocytic leukemia (APL). In order 
to search for more effective differentiation inducing agents 
for treatment of leukemia, we used a random siRNA library 
for the high-throughput screening of erythroid differentiation 
inducing siRNAs on human chronic myeloid leukemia 
K562 cells. Several siRNAs screened from the library were 

able to up-regulate CD235 expression. Two of them were 
further validated to be able to up-regulate CD235, ε-globin, 
γ-globin and β-globin expression, down-regulate GATA-2 
expression and inhibit cell growth in varying degrees. These 
results indicated that they were able to induce K562 cell 
differentiation along erythrocytic lineage. The identification 
of erythroid differentiation inducing siRNAs demonstrated 
that a random siRNA library can be expected to be a new 
resource for searching for novel differentiation-inducing 
therapeutic agents for cancers.

Keywords:  s iRNA l ibrary;  K562 ce l l s ;  Erythroid 
differentiation.

p53-induced miR-34a contributes liver regeneration 
termination via regulation of INHBB and MET

Huan Chen, Binghua Jiao

( Department of Biochemistry and Molecular Biology, Second Military Medical University ) jiaobh@uninet.com.cn

Liver regeneration after partial hepatactomy is a well 
orchestrated process that ceases when liver regains its 
original mass. The mechanisms of the termination of 
regeneration are still uncertain. Recent studies show that 
microRNAs (miRNAs), which commonly mediate post-
transcriptional gene silencing, may be involved in LR. Here 
in this study, we report that miR-34a is significantly induced 
after partial hepatactomy. Introduction of miR-34a in BRL-
3A cells could inhibit cell proliferation, and down-regulate 

the expression of INHBB and MET. In BRL-3A cells, 
INHBB has been identified as a direct target gene of miR-
34a. More importantly, the decrease of both target genes 
is observed in regenerating liver as well when miR-34a is 
increased. In exploring the upstream regulator of miR-34a, 
we identified that p53 could bind to the promoter region of 
miR-34a and contribute to the activation miR-34a expression. 
This investigation effectively links a miR-34a-mediated 
model with the termination of liver regeneration.
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Activin A induces SLC5A8 expression 
through Smad3 signaling pathway in human 

colon cancer RKO cells
1Yu Zhang, 1Yongli Bao, 1Yin Wu, 2Chunlei Yu, 2Yanxin Huang, 3Ying Sun, 3Lihua Zheng,

 3Yuxin Li

( 1National Engineering Laboratory for Druggable Gene and Protein Screening, Northeast Normal University, Changchun 

130024, China;, 2Research Center of Agriculture and Medicine Gene Engineering of Ministry of Education, Northeast Normal 

University, Changchun 130024, China;, 3Institute of Genetics and Cytology, Northeast Normal University, Changchun 130024, 

China. ) baoyl800@nenu.edu.cn

SLC5A8 (Solute carrier family 5, member 8) was proposed 

as a potential tumor suppressor gene, which is down- 

regulated by epigenetic changes in some colorectal cancer 

cells. Ectopic expression of SLC5A8 in SLC5A8- deficient 

colon cancer cell lines leads to suppression of colony-forming 

ability of these cells. Activin A, a member of the transforming 

growth factor-β (TGF-β) superfamily, has been shown to 

inhibit the proliferation of a variety of tumor (and normal) 

human cell types. However, the mechanism(s) by which 

activin exerts its inhibitory effects are not yet understood. 

In this study, we show that activin A up-regulates SLC5A8 

expression in colorectal cancer RKO cells and HEK 293T 

cells. To elucidate the underlying mechanism involved in this 

process, we investigated the activation of Smads signaling, 

and analyze the effect of dominate negative Smad3 and 

Smad2 on activin A-induced SLC5A8 expression. The result 

showed that activin A induced SLC5A8 expression dependent 

on activation of Smad3. Further analysis showed that activin 

A induced SLC5A8 expression via transcription activation. 

Deletion analysis indicated that the CAGA elements located 

within the -273/-222 region of human SLC5A8 promoter are 

responsive to activin A. Taken together, our results strongly 

suggest that activin A up-regulates SLC5A8 expression 

through Smad signaling pathway, which also partly explained 

the inhibitory effects of activin A in RKO cells.
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The relationship between the polymorphism of 
apolipoprotein m gene and the levels of serum 
lipids in guizhou han,miao and buyi population

Yijun Mo, Yunzhu Huang

( Department of Clinic Biochemistry, Guiyang Medical College ) moyijun@126.com

Abstract: To investigate the single nucleotide polymorphism 

(SNP) in the promoter region of the ApoM gene possible 

association with serum lipids in Guizhou Han,Miao and 

Buyi population. Genotyping of SNPs C-�065A,T-855C and 

T-778C in Apo M gene were performed with PCR-RFLP 

in �50 normal Han subjects,�40 normal Miao subjects and 

�40 normal Buyi subjects of Guizhou Chinese,the DNA 

fragment with different SNPs were inserted into PGL3-basic 

promoter to construct DNA-PGL3-basic,the recombinant 

Vector was trasfected into HepG2 cells and the expression of 

recombinant Vector was observed by luciferase reportor gene 

assay method. Enzyme-linked immunosorbent assay was 

used to measure the serum apolipoprotein M levels among 

three populations. There was no significant differences 

were observed for SNPs T-855C among three populations.

Single marker analysis for SNP C-�065A indicated that 

Miao and Buyi normal population had increased frequency 

of A allele compared to Han normal population(82.6% 

versus 66.2%,p=0.007).Compared with C allele , the 

recombinant Vector with A allele luciferase activity was 

increased significantly. Single marker analysis for SNP 

T-778C indicated that Miao and Buyi normal population 

had increased frequency of T allele compared to Han 

population(9�.7% versus 83.6%,p=0.0�2).Compared with 

C allele , the recombinant Vector with T allele luciferase 

activity was increased significantly. The levels of Apo M in 

Miao and Buyi population was higher than Han population. 

In conclusion,genotyping of SNP C-�065A and T-778C could 

be found significant differences in this study and associated 

with the level of serum apolipoprotein M in Guizhou 

Han,Miao and Buyi normal population.
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Constructing and screening of human lung cancer 
a549 cell lines with highly expressed hSSAT

( Institute of Molecular Biology , Medical College, Three Gorges University ) fzswangyl@ctgu.edu.cn

Introduction It has become increasingly clear that polyamine 

catabolism can play a dominant role in cellular drug 

response, apoptosis and the response to stressful stimuli, and 

contribute to cancer. As a rate-limiting enzyme in polyamine 

catabolism, human spermidine/spermine N1-acetyltransferase 

(hSSAT) is a �7�-amino acid protein that is coded by Sat� 

gene on Xp22.�. The content and the activity of SSAT are 

normally very low under resting conditions. Many factors 

cause a large and rapid induction of SSAT activity. Stimuli 

elevating SSAT levels include polyamines, polyamine 

analogues, hormones, cytokines, and some drugs such as 

NSAIDs, cisplatins or 5-fluorouracil. It has been reported 

that induction of SSAT have an potential antitumor effect not 

only by reducing polyamine content but also by decreasing 

fatty acid synthesis. In this study, we constructed a eukaryotic 

expressing plasmid pcDNA3.�-hSSAT. After transfected by 

this plasmid, A549 cell line was selected and used to further 

study hSSAT function and its potential role in cancer therapy.

Methods hSSAT cDNA is amplified by RT-PCR from 

pCR2.�-hSSAT vector. The hSSAT cDNA is then cloned into 

eukaryotic expression plasmid pcDNA 3.� and transformed 

into DH5α. After identified by enzyme restriction and DNA 

sequencing, the plasmid is transfected into A549 cell line 

by liposome-mediated transfection. The expression of the 

recombinant plasmid in A549 cells is proved by RT-PCR 

and Western blotting. MTT was used for assaying cell 

proliferation.

Results Restriction enzyme digestion and sequencing 

analysis proved that eukaryotic expression vector pcDNA 

3.�-hSSAT was successfully constructed. Data of RT-PCR 

and Western blot indicated that A549 cells transfected with 

pCR2.�-hSSAT can stably highexpress hSSAT. Antitumor 

drug mitoxantrone showed a dose-dependently inhibition on 

A549 cell proliferation, but compared with the control group, 

A549 cell line with hSSAT high expression showed higher 

sensitivity to mitoxantrone treatment.

Conclusion Overexpress hSSAT gene can inhibit A549 

cell growth and enhance sensitivity for the treatment of 

mitoxantrone. It indicated that hSSAT has potential values in 

clinical human pulmonary cancer therapy.
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Knockdown of TSP50 inhibits cell proliferation 
and induces apoptosis in P19 cells

1Liang Zhou, 1Yongli Bao, 1Yu Zhang, 2Yin Wu, 2Chunlei Yu, 2Yanxin Huang, 3Ying Sun,
 3Lihua Zheng, 3Yuxin Li

( 1National Engineering Laboratory for Druggable Gene and Protein Screening, Northeast Normal University, Changchun 

130024, China;, 2Research Center of Agriculture and Medicine Gene Engineering of Ministry of Education, Northeast Normal

University, Changchun 130024, China;, 3Institute of Genetics and Cytology, Northeast Normal University, Changchun 130024, 

China. )

Earlier studies identified testes-specific protease 50 (TSP50), 

which encoded a threonine protease, was abnormally 

reactivated in many breast cancer biopsies tested. And it 

was negatively regulated by the p53 gene. However, little is 

known about the biological function of TSP50. In the present 

study, we apply RNA interference (RNAi) to knockdown 

TSP50 gene expression in P�9 murine embryonal carcinoma 

stem cells, and tested whether this modulated the cell 

phenotype. The results showed that downregulation of TSP50 

expression reduced cell proliferation, colony formation, 

migration, and induced cell apoptosis. Further study revealed 

that Knockdown of TSP50 became sensitive to Doxorubicin-

induced apoptosis, activation of p53 involved in this process.

MicroRNA-886-5p inhibits apoptosis by down-regulation 
of bax expression in human cervical carcinoma cells

Jinghua Li, Yaonan Zhang, Yuxiang Zhang
( Capital Medical University ) yxzhang@ccmu.edu.cn

MicroRNAs (miRNAs) play an essential role in the 

progression of a variety of cancers, but the role of miRNAs 

in cervical cancer is not well defined. In this study, miRNA 

expression profiles were investigated using cervical 

squamous cell carcinomas (CSCCs) and adjacent non-tumor 

tissues. Differentially expressed miRNAs were validated with 

real-time reverse transcription-polymerase chain reaction 

(RT-PCR). We found that seven miRNAs differentially 

expressed between the cervical squamous cell carcinoma 

and the adjacent non-tumor tissues (P < 0.05, n=6). MiRNA-

886-5p was over-expressed in CSCC tissues. We found that 

overexpression of miR-886-5p decreased the pro-apoptotic 

Bax expression and promoted cell proliferation in HPV�6-

immortalized human cervical mucosa epithelial cells (H8). 

Knockdown of miR-886-5p increased the Bax protein 

expression and apoptotic cell death in SiHa cells. Thus, our 

results indicate that miR-886-5p blocks apoptosis of cervical 

cancer cells by down-regulating the Bax protein.expression.
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Qinghe Li, Ning Li, Jinxiu Li, Xiaoxiang Hu
( China Agricultural University ) ninglbau@public3.bta.net.cn

Cytosine DNA methylation is an important epigenetic 
modification termed as the fifth base that functions in 
many biological processes. Epigenetic modifications may 
exert their influence on phenotype during the process of 
selective adaptation. Here we show the genome-wide DNA 
methylation map of birds, using the chicken as a model 
organism and an immunocapturing approach followed by 
high-throughput sequencing. In both of the ancestral red 
jungle fowl and the domestic chicken, the avian broiler, DNA 
methylation and gene expression profiles were described 
separately for the liver and muscle. Compared with the 
red jungle fowl, DNA methylation in muscle tissue of the 
avian broiler, showed dramatically decline on a genome-

wide scale. Furthermore, the length of the highly methylated 
regions (HMRs) has become shorter in the avian broiler, 
which has suffered intense artificial selection. In addition 
to the global changes in DNA methylation, transcriptome-
wide analysis of the two breeds of chicken revealed that the 
patterns of gene expression in the domestic chicken have 
undergone a specific bias towards a pattern that is more 
suited to human-made environments with variable expression 
in certain gene functions, such as immune response and fatty 
acid metabolism. Our results demonstrated a potential role of 
epigenetic modification in animal domestication besides the 
genetic variations.

Investigation the A-to-I RNA editing selective mechanism
Nan Tian, Yun Yang, Jingpei Bi, Leilei Zhan, Wenjing Zhang, Feng Sun, Wenfeng Wang,

 Haitao Wang, Yongfeng Jin
( Institute of Biochemistry, College of Life Sciences, Zhejiang University ) jinyf@zju.edu.cn

In eukaryotes mRNA transcripts are extensively processed 
by different post-transcriptional events such as alternative 
splicing and RNA editing. The most frequent RNA editing 
mechanism involves the conversion of specific adenosines 
into inosines which is catalyzed by a family of enzymes 
known as adenosine deaminases that act on RNA (ADARs). 
ADARs recognized completely or largely double-stranded 
RNA by dsRNA-binding domain. It has been proposed that 
the structure of the RNA substrate rather than its sequence 
might determine selectivity, but the mechanisms underlying 
the selective editing are not fully understood. In the mouse 
GABAA receptor 3 subunit transcript, a small exonic RNA 

duplex is required for I/M site editing. But we found that 
mimicking a duplex structure like Gabra3 RNA duplex from 
Gabra-�, Gabra-2, and Gabra-5 unexpectedly fails to undergo 
RNA editing. Lots of results from mutagenesis analysis 
and in vivo nuclear injection experiments suggest that a 
synonymous-mediated hairpin switch at the nonconserved 
structure is determinant for editing. Three or more pairs or 
no pair located at the nonconserved structure could favor 
editing, while two-pair hairpin acted as inhibitor for editing. 
Based on the comparative data, we also proposed a novel 
model for the mechanism of A-to-I RNA editing.

Changes in the pattern of DNA methylation 
between the wild and domestic chicken
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Triterpenoid biosynthesis and regulation 
in gynostemma pentaphyllum

Yaosheng Wu, Junfu Jiang , Yu Luo, Juan Zhou, Kezhi Li, Peng Xu
( Guangxi Medical University ) wuyaosheng03@sina.com

Gynostemma pentaphyllum is a traditional Chinese 

herb possessing vital biological activities, such as 

antiinflammation, antioxidant, antitumor, immunoregulation 

activities, which is widely used in Asia to treat atherosclerosis, 

hepatitis, hyperglycemia, hyperlipidemia, and so on. 

Phytochemical studies of Gynostemma pentaphyllum have 

identified approximately 90 dammarane-type triterpenoid 

glycosides, known as gypenosides, which are the prominent 

effective components of this herb. The chemical structure 

of gypenosides closely resembles that of ginsenosides 

found in Panax ginseng. The biosynthesis of triterpenoid in 

Gynostemma pentaphyllum is researched for the elucidation 

of the regulation mechanism of gypenoside synthesis 

and improving their production in the herb by biological 

engineering technology. Two key enzymes involved in 

gypenoside biosynthesis, squalene synthase(designated as 

GpSS) and squalene epoxidase(designated as GpSE), were 

cloned from Gynostemma pentaphyllum in Guangxi habitat. 

In the pathway of triterpenoid biosynthesis in plants, it has 

been shown that squalene synthase catalyze a reductive 

dimerization of two farnesyl diphosphate (FPP) molecules 

into squalene, a key precursor for the sterol and triterpene 

biosynthesis. Squalene epoxidase catalyze the epoxidation of 

2,3-oxido- squalene.

The full-length cDNA of GpSS was �496 bp and contained a 

�254 bp open reading frame (ORF) encoding a polypeptide 

of 4�7 amino acids. Bioinformatic analysis revealed that 

the deduced GpSS protein had high similarity with other 

plant squalene synthases. The fulllength cDNA of SE from 

Gynostemma pentaphyllum had �8�8 bp with an open 

reading frame encoding 525 amino acids of protein.

Alignment analysis of SS or SE showed that deduced amino 

acid sequence of GpSS gene shared 83.5%, 82.5%, 8�.8%, 

80.6% identity with those of Glycine max, Glycyrrhiza 

eurycarpa,  Panax notoginseng and Panax ginseng, 

respectively; and the deduced amina acid sequence of 

GpSE gene shared 79.4%, 77.8%, 73.�%, 72.2% identity 

with those of Datura innoxia, Medicago truncatula, Panax 

ginseng, and Panax Notoginseng, respectively. The above 

GpSS(FJ906799) or GpSE(FJ906798) sequence information 

cloned have been submitted to GenBank.

To explore the regulation mechanism of triterpenoid 

biosynthesis in Gynostemma pentaphyllum, RNAi method 

was used to observe whether the triterpenoid production 

be inhibited when the expression of GpSS or GpSE are 

interfered. The research is in progress.
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Characterization of the fission yeast 
schizosaccharomyces pombe tRNA 3'-end processing 
endonucleases tRNase Zs, homologs of the putative 

prostate cancer susceptibility protein ELAC2
1Xuhua Gan, 1Wei Zhao, 1Zhen Zhao, 1Haiyan Yu, 1Ying Yang, 2Ying Huang

( 1Nanjing Normal University )

tRNase Z is the endonuclease that is responsible for the 3'-end 

processing of tRNA precursors, a process essential for tRNA 

3'-CCA addition and subsequent tRNA aminoacylation. 

Based on their sizes, tRNase Zs can be divided into the long 

(tRNase ZL) and short (tRNase ZS) forms. tRNase ZL is 

thought to have arisen from a tandem gene duplication of 

tRNase ZS with further sequence divergence. The species 

distribution of tRNase Z is complex. We found that unlike 

the majority of organisms described to date including 

the budding yeast Saccharomyces cerevisiae, the fruit fly 

Drosophila melanogaster and humans have a single tRNase 

ZL (The human tRNase Z was initially identified as the 

first putative prostate-cancer susceptibility gene ELAC2), 

which is targeted to both the nucleus and mitochondria, 

the fission yeast Schizosaccharomyces pombe contains 

two candidate tRNase ZL proteins encoded by two distinct 

genes (sptrz�+ and sptrz2+). Phylogenetic analysis of 

candidate fungal tRNase Z proteins revealed that tRNase 

ZL is present in all fungi, whereas tRNase ZS has limited 

presence. The fungal tRNase Z phylogeny also suggests 

that tRNase ZS is ancestral to tRNase ZL. Interestingly, 

like S. pombe, other three sequenced Schizosaccharomyces 

fission yeasts also contain two tRNase ZL proteins. Both the 

recombinant S. pombe tRNase ZL proteins possess tRNA 

3'- endonucleolytic activity in vitro. These two tRNase ZL 

proteins with different subcellular compartment signals are 

localized to the nucleus and mitochondria, respectively. 

Overexpression of the sptrz�+, S. cerevisiae and the human 

tRNase ZL genes, but not sptrz2+ can increase suppressor 

tRNA-mediated suppression of the ade6-704 mutation 

through facilitating processing of the 3' end of the suppressor 

tRNA. Furthermore, both S. cerevisiae and the human 

tRNase ZL genes can complement the temperature sensitive 

phenotype of an S. pombe sptrz�-� mutant, demonstrating 

the functional conservation among these tRNase ZL proteins. 

Overexpression of sptrz�+ has no detectable phenotypes, 

while overexpression of sptrz2+ is lethal in wild-type cells 

and results in morphological abnormalities, including swollen 

and round cells. These results demonstrate that the correct 

expression level of sptrz2+ is critical. This study suggest 

partitioning of tRNase Z function between two different 

proteins in fission yeast, although specialized functions for 

each protein cannot be ruled out.
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Detection of FPGS mRNA expression in 
methotrexate enantiomer-resistant A549 cell 

by a real-time PCR method
1Li Sun, 2Xiaodong He 2Zuojun Shen

 ( 1Affiliated provincial hospital of Anhui Medical University, Anhui Provincial center for clinical Laboratories, Anhui 

provincial hospital ) shenzuojun@163.com

Abs t rac t :  Ob jec t ive :  To  exp lo red  the  change  o f 

folylpolyglutamate synthetase (FPGS)mRNA in enantiomer-

resistant cells,by real-time PCR method , so that further 

research on drug resistant mechanism of the tumor could 

be carried on. Methods: Two kinds of drug resistant A549 

lung cancer cell strains(L-(+)-MTX, D-(-)-MTX) ,with 

the concentration of drug resistance is 25 μmol/L , were 

chosen as subjects in the experiment, compared with MTX-

sensitive cell strains.Then the expression of FPGS mRNA 

were assayed by real - time PCR. Result:The standard 

curves which correlation coefficients were respectively 

0.9987 and 0.9968 were established for detecting FPGS 

among �×�0-4and �×�0-7. Besides the melting peaks were 

single. By real time-PCR,the △Ct were respectively -2.45

±0.44、-4.26±0.�8、0.�5±0.02 in parent cells、L-(+)-

MTX/A549 cells and D-(-)-MTX/A549 cells.The difference 

in these three teams were all significant (P<0.05) , among 

the total the contents of FPGS in L-(+)-MTX/A549 cells 

were significant higher than parent cells (P<0.05) , D-(-)-

MTX/A549 cells were significant lower then parent cells 

(P<0.05) . At the same time,there is sinificant difference of 

the level of FPGS mRNA in both enantiomer-resistant cells 

(P<0.05) . Conclusion: The established method for detecting 

FPGS mRNA repeat well , simple and easy. The expression 

consents of FPGS in drug resistant cells are changed , 

especially in enantiomer-resistant cells.

Key: Real - time fluorescent quantitative polymerase chain 

reaction , Methotrexate , Enantiomer , Folylpolyglutamate 

synthetase
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Different gene expression of folylpolyglutamate synthetase 
in cytoplasm and mitochondria in acquired methotrexate 

enantiomers resistant to lung cancer A549 cell lines

Hongyan Zhou, Xiaodong He, Zuojun Shen

(Anhui provincial hospital, Anhui Provincial center for clinical Laboratories) shenzuojun@163.com

Abstract: Objiective To investigate the relationship between 

the methotrexate (MTX) enantiomes resistance and the 

levels of folylpolyglutamate synthetase (FPGS) in gene 

expression. Method The cells were exposed intermittently 

and progressively increasing high dose of each MTX 

enantiomer. The gene expression of FPGS in Cytoplasm 

and mitochondria was performed by real time PCR method. 

Results The resistant indexs of D-(-)-MTX resistance cell 

lines were higher than L-(+)-MTX resistant cells, with 

P<0.05. There had no correlation between resistance indexs 

and FPGS levels in the two groups of enantiomers resistant 

cell lines of 15-55μmol / L concentration range, and only 

the D-(-) - MTX/A549 cell lines showed a high negative 

correlation between cFPGS expression and resistance index 

in 25-55μmol / L concentration range. Conclusions The 

mechanism of advance acquired resistance to MTX was more 

complex than the mechanism of initial induced MTX/A549 

cell lines. MTX enantiomers showed the property of chirality, 

D-(-)- MTX/A549 cell lines had higher resistance indexs 

than L-(+)-MTX/A549 cell lines. The results indicated that 

clinical chiral drugs should be considered, and high pured 

Lmethotrexate preparations should be choiced.

KEY WORD folylpolyglutamate synthetase; methotrexate; 

enantiomer; resistance
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Chemosensory and behavior of C.elegans 
is regulated by a noncoding RNA

Jinjing Wu, Jing Ren, Ge Shan
(Huazhong University of Science and Technology) shange@mail.hust.edu.cn

It has been known that food as one environmental factor can 

affect the expression of genes in animal cells, although we 

still lack examples of this kind of effect in which the detailed 

molecular mechanism is well understood. Here, we found 

that the expression of a C. elegans gene, che-2, is down 

regulated by oxidative stressed E.coli.We demonstrated that 

this down regulation is mediated by an E. coli noncoding 

RNA, OxyS RNA. Oxidative stress induces the expression of 

OxyS in E. coli, which through a mechanism of feeding RNA 

interference, suppresses the expression of che-2 in C. elegans 

with a �7nt complementary sequence between OxyS and 

che-2 mRNA. Agonate and Dicer, Key components in the 

microRNA/ RNA interference pathway in C. elegans were 

shown to be required for this regulation of gene expression 

by E. coli OxyS RNA. Behavior analysis indicated that 

oxidative stressed E. coli "utilizes" OxyS noncoding RNA as 

a "repellent" to protect itself from bacterial forager such as C. 

elegans. These results indicate a coevolutionary relationship 

between C. elegans and a natural food of this animal, E. coli.

Effects of MAR on transgene expression with 
the different sites on expression vector in 

stably transfected CHO cells
Tianyun Wang, Junhe Zhang, Xianjun Yang

( Department of Biochemistry and Molecular Biology, Xinxiang Medical University ) wtianyuncn@126.com

Our previous study has demonstrated that matrix attachment 

region (MAR) could increase transgene expression in stably 

transfected Chinese hamster ovary (CHO) cells. To study 

the positional effect of MAR on transgene expression, three 

expression vectors were constructed, which contained human 

β-globin MAR in different sites, including the vector of 

two MARs flanking the Chloramphenicol acetyltransferase 

(CAT) expression cassette, one MAR at the 5' or 3' site. We 

transfected these vectors into CHO cells, and found that 

the level of CAT gene expression was the most particularly 

effectively increased by two MARs flanking the CAT 

expression cassette. The increased effect was also shown 

when the MAR inserted at the 5' site upstream of the 

expression cassette, while the transgene expression level 

decreased when MAR inserted at the 3' site downstream 

of the expression cassette. Our results also showed that the 

transgene expression level was not in direct proportion to 

gene copy numbers, and gene copy number dependent did 

not exist.
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Identification of seven H2O2-responsive miRNAs 
in the seedlings of rice (Oryza sativa L. ssp. indica)

Jinyuan Liu, Tian Li

( Laboratory of Molecular Biology and MOE Laboratory of Protein Science, School of Life Sciences, Tsinghua University, 

Beijing 100084, China ) liujy@mail.tsinghua.edu.cn

Plant microRNAs (miRNAs) have been shown to play 

critical roles in regulating gene expression at the post-

transcriptional level. Recently, we employed high throughput 

sequencing combined with computational analysis to survey 

miRNAomes from the seedlings of rice under normal 

conditions and treatments of H2O2 that result in oxidative 

stress. Comparison of the miRNAomes and subsequent 

Northern blot analysis identified seven miRNA families 

differentially expressed under H2O2 stress. Predicted and 

experimentally validated targets of these H2O2-responsive 

miRNAs are involved in different cellular responses and 

metabolic processes including transcriptional regulation, 

nutrient transport, auxin homeostasis, cell proliferation and 

programmed cell death. This indicates that diverse miRNAs 

form a complex regulatory network to coordinate plants’ 

responses under oxidative stress. This study is the first 

genome-wide investigation of H2O2-regulated miRNAs 

in plants and broadens our perspectives on the important 

regulatory roles of miRNAs in plant oxidative stress and 

physiological adaption.

Cloning and characterization of laticifer-
differentiationrelated gene from havea brasiliensis

Xi Huang, Huimin Xu, Jinling Zhai, Zhihui Xia, Wei Liu
( College of Agriculture, Hainan University ) xihuang01@gmail.com

Rubber tree (Havea brasiliensis) is one of the most important 

crop in tropic area. Laticifer is specific cells that synthese and 

accumulate latex. The differentiation of laticifer is regulated 

by endogenous and exogenous factors,such as jasmonic 

acid and wounding. however the mechenism of laticifer 

differentiation is so far less known. In order identify the lati

ciferdifferentiation- related gene from Havea brasiliensis, a 

suppression subtraction hybridization (SSH) and subsequent 

further verify by macroarray were carried out. Several EST 

with differential expression were isolated.Further analysis 

indicated that the function of several laticifer-differentiation-

related genes was associated with dehydration. This 

discovery might help us to sort out the signaling pathway of 

laticifer differentiation in the study in the future.

A-60

A-61



. 78 . . 79 .

The Construction of recombinant mouse OAZ1 
and OAZ2 eukaryotic expressive plasmids and 

their expression in B16 cells
Mengyao Liu, Yu Han, Fuqiang Cai, Ling He, Yanlin Wang

( Institute of Molecular Biology, Medical College, Three Gorges University ) fzswangyl@ctgu.edu.cn

AIM: The critical roles of polyamines (putrescine, 

spermidine, and spermine) in cell growth and differentiation 

have led polyamine metabolic pathway a promising target 

for antitumor therapy. It has been reported that activity of 

ornithine decarboxylase (ODC), the rate-limiting enzyme in 

polyamine biosynthesis, is elevated in most human cancers 

to supply enough polyamines for the quick growth of tumor 

cells. OAZs (ornithine decarboxylase antizyme) are the 

ODC inhibitors natively existed in the cells. OAZs delicately 

regulate ODC enzyme activity through forming ODC-OAZ 

heterodimers with high affinity and thereby preventing 

formation of the enzymatically active ODC homodimer, 

indicating that OAZs have potential role in antitumor 

therapy. All OAZs (OAZ�, OAZ2, OAZ3 and OAZ4) have 

two overlapping open reading frames (ORFs), the short 

ORF� which has a stop codon at the frameshift site and the 

long ORF2 which encodes most of the protein but lacks a 

discrete start codon. Expression of functional OAZs needs a 

unique ribosomal frameshift mechanism that is induced by 

specific stimulators including high cellular concentration of 

polyamines. In this study, the eukaryotic expressive plasmids 

of mouse OAZ� and OAZ2 which can translate wholelength 

OAZ� and OAZ2 without frame shifting was constructed and 

their expression in mouse melanoma B�6-F� tumor cells was 

investigated.

METHODS: OAZ1 and OAZ2 cDNA was amplified by RT-

PCR from total RNA of B�6-F� cells. The mutated genes that 

can translate whole-length OAZ� and OAZ2 without frame 

shifting was obtained by PCR-driven overlap extension 

and was then subcloned into the plasmid pEGFP-N� and 

pEGFP-C� respectively. Recombinant plasmids pEGFP-

N�-OAZ�-T and pEGFP-C�-OAZ2-T were identified by 

restriction analysis and DNA sequencing. The plasmids 

were transfected into B�6-F� cells by lipofectamine 

reagent transiently. The expression of OAZ� and OAZ2 

genes in both mRNA and protein levels was confirmed by 

immunocytochemistry, RT- PCR and Western Blot analysis. 

After that plasmid pcDNA3.�- ODC only, pcDNA3.�-ODC 

+ pEGFP-N�-OAZ�-T or pcDNA3.�-ODC+pEGFP-C�-

OAZ2-T were transfected into B�6-F� cells respectively, and 

then the level of ODC was analyzed by Western Blot .

RESULTS: The mutated OAZ� and OAZ2 gene were 

obtained and cloned into plasmid successfully. In the 

B�6-F� cells, OAZ�-GFP and GFP-OAZ2 fusion protein 

were expressed in high efficiency. Comparing with the cells 

transfected with pcDNA3.�-ODC only, the level of ODC 

protein in the cells cotransfected with pcDNA3.�-ODC 

and pEGFP-N�-OAZ�-T decreased obviously. In the cells 

cotransfected with pcDNA3.�-ODC and pEGFP-C�-OAZ2- 

T, no such difference in the ODC protein level was observed.

CONCLUSION: The eukaryotic expression plasmids 

pEGFP-N�-OAZ�-T and pEGFP-C�-OAZ2-T have been 

constructed successfully and the OAZ fusion proteins can be 

expressed in B�6-F� cells. When co-expression with ODC, 

only OAZ1 can stimulate ODC degradation efficiently.

A-62



. 78 . . 79 .

墙
报

基
因
与
非
编
码R

N
A

MicroRNA-214 promotes myogenic 
differentiation by facilitating exit from mitosis 
via down-regulation of protooncogene N-ras

1 Jun Liu, 2Yan Cheng
( 1Nanjing Medical University , 2Nanjing Medical University ) sycheng307@gmail.com

Vertebrate muscle differentiation is coordinated by an 

intricate network of transcription factors, requiring 

proliferating myogenic precursors to withdraw irreversibly 

from the cell cycle. Recent studies have implicated a large 

number of microRNAs exerting another layer of control 

in many aspects of muscle differentiation. By annealing to 

short recognition sequences in the 3’ untranslated region, 

microRNAs attenuate target gene expression through 

translation repression or mRNA degradation. Here, we 

show that miR-2�4 promotes myogenic differentiation in 

mouse C2C�2 myoblasts at a step preceding the induction 

of p2� and myogenin. Blocking miR-2�4 function with 

a 2’-O-methylated double-stranded inhibitor maintained 

C2C�2 cells in the active cell cycle, thereby inhibiting 

the myogenic differentiation. By global gene expression 

profiling, we identified the protooncogene N-ras as one of 

miR-2�4 targets. Furthermore, manipulating N-ras level 

with siRNA or adenovirus-mediated forced expression either 

augmented or attenuated the effect of miR-2�4, respectively. 

Thus, our data uncovered a novel microRNA-mediated 

mechanism that controls myogenic differentiation.

Identification and characterization of 
promoter in mouse spermine oxidase gene

Tang Guicheng, Han Yu, Wang Yanlin
(Institute of molecular biology, Medical College, China Three Gorges University Yichang, Hubei, 443002)

Abstract: Spermine oxidase (SMO) is a FAD-dependent 

oxidase involved in polyamines (PA) homeostasis in 

mammalian cell. This enzyme can selectively catalyze 

degradation of spermine. Among the resulted products, H2O2 

and 3-aminopropanal have potential to produce apoptosis 

and pathological states. In this study, we proved that at least 

six transcriptional start points (+�, +4, +27, +3�, +5�, and 

+63) existed for SMO gene and all of them located in the 

same exon (exon�). A 2.� kb DNA fragment (-2��3+�24) 

upstream the mouse SMO gene was obtained from NIH 

3T3 cell and was demonstrated to have promoter activity. 

Multiple luciferase reporter plasmids were constructed from 

the original promoter-containing DNA fragment with pGL-2 

basic as the vector. Reporter gene analysis with these serial 

deletion promoters showed that the fragment between -�76 

and -25 was the core promoter region and the fragment 

between -6�5 and -�76 was the important regulation region.

Key words: polyamine, spermine oxidase, promoter
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Acidic ribosomal phosphoproteins P0 and P2 
from euplotes octocarinatus have a unique 

C-terminal sequence
Miaoqing Hu, Ruilin Xiao, Zhiyun Zhang, Aihua Liang

( Institute of Biotechnology, Key Laboratory of Chemical Biology and Molecular Engineering of Ministry of Education, Shanxi 

University, Taiyuan 030006, China ) aliang@sxu.edu.cn

Eukaryotic ribosomal P0, P�, and P2 proteins and the 

conserved domain of 28S rRNA constitute a major part of the 

GTPase-associated center in eukaryotic ribosomes. They form 

a pentameric complex and play a crucial role in interaction 

with translation factors. Those proteins share a conserved 

flexible C-terminal tail that is rich in acidic residues, which 

are involved in the interaction with elongation factor during 

protein synthesis. The last �� residues of these proteins, SDD

⁄EDMGFGLFD, are highly conserved among majority of 

eukaryotic acidic ribosomal proteins.

In this study, we cloned two acidic ribosomal protein genes 

from Euplotes octocarinatus, a ciliated protozoa. The 

sequence of coding region of E. octocarinatus P0 gene (EoP0) 

is �002 bp without introns, predicting a protein molecule 

with 333 amino acids. The coding region sequence of E. 

octocarinatus P2 gene (EoP2) is interrupted by two introns 

that consist of 5� and 67 bp, respectively. Excluding introns 

and the stop codon, EoP2 gene contains 336 bp, encoding a 

protein with ��2 amino acids.

Compared with other eukaryotic P proteins, both P0 

and P2 from E. octocarinatus have the following unique 

C-terminal sequence: FGD/GDD/SDDY. These sequence 

data clearly show that the C-terminal regions of P0 and 

P2 from E. octocarinatus are very different than those in 

other eukaryotes. Characterization of P0 and P2 from E. 

octocarinatus opens a way to further understand the ribosome 

structure and activity in lower eukaryotes.

Key words: Euplotes octocarinatus, acidic ribosomal 

proteins, GTPase-associated center
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MicroRNA study in rat epididymis
Junfeng Wang, Wei Li, Kangcheng Ruan

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

Recently, we used a home-made microarray to profile the 
expression of 350 miRNAs in rat epididymis between 
day 7 and 49, an important period for maturation of male 
fertility. We found 25 miRNAs changing significantly during 
postnatal epididymal development in the rat and focused on 
one of them, miR-200c, which expressed lowest at day 7 and 
then increased to the highest point at day 36 followed by a 
dramatic decrease between day 36 and 49, as its potential 
mRNA degradation target, TCF8, a transcription factor, 
repressed the transcription of E-Cadherin, a junctional 
protein, and Interleukin 2, a cytokine that can activate 
macrophages, both are critical to postnatal development of 
rat epididymis. Meanwhile, we used a stem-loop primer 
based qRT-PCR to validate the microarray data for miR-

200c and monitored its expression in rat heart and liver. 
The results showed that the relative changes of miR-200c 
expression analyzed by microarray and qRT-PCR were 
virtually consistent and its temporal expression pattern in 
rat epididymis is different from the patterns in rat heart 
and liver. Then, we detected the expression of TCF8, 
E-Cadherin and Interleukin 2 in postnatal developing rat 
epididymis using qRT-PCR. The results showed that during 
postnatal epididymal development in the rat miR-200c 
regulated the mRNA expression of TCF8 leading to variable 
mRNA expression of E-Cadherin and Interleukin 2. This 
indicates that miR-200c plays an important role in postnatal 
development of rat epididymis.

In vitro study of silence effect of siRNA on expression 
of ERP57 in human lung cancer cell-line A549

Yang Jianlin  Han Yu  Wang Yanlin  Zhang Wei
(Institute of Molecular Biology, Medical College, Three Gorges University, Yi chang 443002,China)

Abstract Objective: To investigate the effect of expressive 
silence of ERP57 on the expression and location of the 
Calreticulin (CRT) in A549 cells. 
Methods: SiRNA technique was used to silence expression of 
ERP57 gene in human lung cancer line A549. Western blot 
was performed to assay the expression level of ERP57 genes. 
The location of CRT in A549 was tested by inverted fluoresce 
microscope. The expression level of ERP57 and CRT were 
tested on protein levels using Western blot, cell proliferation 
rates were tested with MTT assay.
Results: The A549 cell line in which ERP57 expression was 

silenced successfully was obtained. In A549 cells transfected 
with ERP57 targeting siRNA, ERP57 were knocked down 
compared with control and increased the expression of CRT 
on protein level. MTT test indicated that have no effect of 
growth in the cells ERP57 knocked down cells with control.
Conclusion: ERP57 was successfully knocked down in the 
tumor A549 cells on protein levels with transfection of the 
targeting siRNA expression vector transfected into the cancer 
cell. Knocking down ERP57 would facilitate the expression 
of CRT in the lung cancer A549 cells.
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Isolation and analysis of IFP35 promoter
Wei Yang, Juan Tan, Ruikang Liu, Fengwen Xu, Qinglin Ma, Yunqi Geng, Wentao Qiao

( College of Life Sciences, Nankai University ) wentaoqiao@nankai.edu.cn

Interferon (IFN) represents an important component in 

defencing against viral infection. IFNs are commonly 

grouped into two types. Type I IFNs are also known as viral 

IFNs and include IFN-α, IFN-β, and IFN-ω. IFP35 represents 

an interferon induced protein with a mass of 35KD and can 

be induced by type I IFNs. IFP35 also can confer resistance 

to bovine foamy virus (BFV) replication.

In this report, we describe the cloning and functional 

characterization of the IFP35 promoter region and the 

identification of sequence elements. IFP35 basal promoter 

activity is dependent upon two GC boxes and one Inr. 

Besides, we demonstrate that a unique interferon stimulated 

reponse element (ISRE) mediates both IFNα (IFNα-2b) 

and IFNβ (HA-Visa). Luciferase assays show that only IFN 

regulatory factor � (IRF-�), but not IRF-3, IRF-5 and IRF-7, 

can activate the IFP35 promoter. Further, EMSA experiment 

indicates that IRF� can directly bind the ISRE but not the 

mutated ISRE. In addition, we show that the ISRE is also 

implicated in the constitutive transcriptional activity of IFP35 

gene.

An effective method for cloning catalase 
gene from bacteria

1Chongbi  Li, 2Chen Li, 2sainan Li

( 1Center of Biopharmceutical Engineering in Zhaoqing University , 2Center of Biopharmceutical Engineering in Zhaoqing 

University ) lcb@zqu.edu.cn

In order to clone the active catalase from bacteria, E.coli 

W3��0 was cultivated and Genomic DNA was extracted and 

then was partially digested with restrictive enzyme Sau3AI. 

Genomic DNA fragments over �.5kb were separated and 

purified. Vector pUC�8 after digested with BamHI was 

linked to the different DNA fragements partially digested 

with Sau3AI by ligases T4.And then the new ligated 

products were transformed into the E.coli competent DH5α.

The transforments were incubated ananaer obically on 

brain heart infusion (BHI)containing tannic acid ,then were 

kept aerobically for a further 24h.The method could detect 

catalase activity and screened the catalase-positive clones. 

Through PCR identification and restriction enzyme digestion 

analysis, it is confirmed that the recombinant plasmid Puc18-

cat was got. Results showed that the recombinant plasmid 

Puc18-cat was constrcted successfully by PCR identification 

and restriction enzyme digestion.The catalase gene cloned is 

correct in conforming to the theory. This method is simple, 

and possessed of popularization and application value.It 

would lay a fundation for cloning an active catalase later.

Key words: catalase(cat) cloning method bacteria
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Relationship of the Arl8a with TLR4-
TRIF pathway in dendritic cells

ADP-ribosylation factor-like 8A (Arl8a) is a newly identified 

small G protein whose biological functions remains unclear. 

Several studies have indicated that the TRIF-GEFH�- RhoB 

signaling pathway is critical for CD4 T cell activation in 

dendritic cell(DC). To explore the relationship of the Arl8a 

with TLR4-TRIF pathway in dendritic cells, DCs were 

prepared from wild-type and TRIF-knockout(TRIFKO) 

mice. After LPS stimulation, the cells were collected for 

cDNA amplification. Real-time PCR method was used to 

detect Arl8a mRNA levels. DCs from wild-type mice were 

transfected with Guanine nucleotide-exchange factors 

H�(GEFH�) small interference RNA(siRNA), Arl8a mRNA 

levels were examined with or without LPS stimulation. Then 

RhoB mRNA expression was analyzed in DCs transfected 

with the siRNA of GEFH� and Arl8a gene respectively. 

The results showed that LPS induced the up-regulation of 

Arl8a mRNA in DC from control mice but not in DC from 

TRIFKO, indicating that LPS-mediated up-regulation of 

Arl8a was suppressed in TRIFKO DCs. In addition?siRNA 

of GEFH� significantly suppressed the LPS-mediated up-

regulation of Arl8a mRNA, RNAi of Arl8a and GEFH� 

significantly decreased RhoB mRNA level in DC after 

LPS stimulation. Thus, all these results suggested that the 

expression of Arl8a is involved in the TLR4-TRIF pathway 

in DC, and Arl8a is closely associated with GEFH� and 

RhoB at transcriptional level.

Key words Arl8a; TLR4-TRIF pathway; siRNA interference; 

GEFH�; RhoB

Bei  Tang
 ( College of Life Sciences, Chongqing Normal University ) xiaobt26@yahoo.com.cn
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SIRT1 is regulated by a PPARγ - SIRT1 egative 
feedback loop associated with senescence

Tanjun Tong, Zongyu Zhang, Limin Han

(Department of Biochemistry and Molecular Biology,Health Science Center of Peking University) tztong@bjmu.edu.cn

Human SIRT� (Silent Information Regulator Type �) 

is an NAD+-dependent deacetylase protein which is an 

intermediary of cellular metabolism in gene silencing and 

aging. SIRT� has been extensively investigated and shown 

to delay senescence, however less is known about the 

regulation of SIRT� during aging. In this study, we show that 

the peroxisome proliferator-activated receptor-γ (PPARγ), 

which is a ligand-regulated modular nuclear receptor that 

governs adipocyte differentiation and inhibits cellular 

proliferation, inhibits SIRT� expression at the transcriptional 

level. Moreover, both PPARγ and SIRT1 can bind the SIRT1 

promoter. PPARγ directly interacts with SIRT1 and inhibits 

SIRT� activity, forming a negative feedback and self-

regulation loop. In addition, our data show that acetylation 

of PPARγ increased with increasing cell passage number. We 

propose that PPARγ is subject to regulation by acetylation 

and deacetylation via p300 and SIRT� in cellular senescence. 

These results demonstrate a mutual regulation between 

PPARγ and SIRT1 and identify a new posttranslational 

modification that affects cellular senescence.

NGFI-B induce cardiomyocytes apoptosis 
under stress by targets mitochondria

Xinxing Wang, Lingjia Qian, Zhiqing Zhang, Yun Zhao, Jingbo Gong

(Department of Stress Medicine, Institute of Health & Environmental Medicine) wxxchf@yahoo.com.cn 

NGFI-B/Nur77/TR3, originally identified as an immediate-

early gene rapidly induced by serum and growth factors, 

is a member of the steroid hormone nuclear receptor 

superfamily with no identified endogenous ligand. NGFI-B 

induces apoptosis in a number of cell lineages exposed to 

proapoptotic stimuli by directly targeting the mitochondria, 

inducing cytochrome c release. Our investigation indicates 

that NGFI-B translocate from nucleus to mitochondria in 

stress incuced cardiomyocytes apoptosis. The study was 

designed to determine the role of NGFI-B in cardiomyocytes 

of restraint-stressed rats. The NGFI-B content was 

increased in mitochondria and reduced in plasma as 

apoptosis increased. Analysis showed that NGFI-B induces 

cardiomyocyte apoptosis in restraintstressed rats by 

mediating mitochondrial energy metabolism disorder. Several 

novel mitochondrial proteins which correlate with NGFI-B 

were reported in cardiomyocyte apoptosis of restraint-

stressed rats. 5 proteins associated with NGFI-B participate 

directly in mitochondrial energy metabolism. Studies of 

mitochondrial respiratory efficiency and ATP synthase 

activity strongly support the findings. These results provide 

significant information for comprehensively understanding 

the cellular mechanism of cardiovascular diseases.
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The p53-MDM2-Rb network in controlling 
cell growth, apoptosis and senescence

Zhixiong Xiao
(Sichuan University)  jimzx@scu.edu.cn

The tumor suppressor proteins p53 and retinoblastoma 

protein (Rb) play critical roles in regulation of cell growth, 

apoptosis and cellular senescence. Abundant evidence 

indicates that the p53 and Rb pathways crosstalk, which 

dictates cell fate upon various cellular stresses. The ubiquitin 

E3 ligase MDM2 is a key negative regulator to promote p53 

protein degradation. Our work has demonstrated that MDM2 

also binds to and promotes Rb degradation. Small MDM2 

antagonist nutlin-3 potently activates p53 by blocking p53- 

MDM2 complex formation, resulting in cancer cell growth 

arrest and apoptosis. Nutlin-3 also significantly affects both 

Rb protein stability and Rb phosphorylation in cancer cells, 

which has profound impact on cell fate upon chemotherapy. 

The molecular mechanisms and its translational potential in 

regulation of the p53-MDM2-Rb network will be presented.

Profilin1 acts as a novel partner of p53
Wantong Yao, Xiliang Zha

 ( Fudan University ) xlzha@shmu.edu.cn

Profilin-�(PFN�), a ubiquitously expressed regulator of 

actin dynamics, has been found to act as a tumor suppressive 

protein because of its downregulated expression level 

in various kinds of cancer cells and its impairing ability 

on tumorigenesis and carcinoma aggressiveness when 

overexpressing the ectopic PFN�. But until now the 

mechanisms for PFN� exerting tumor inhibition remain 

unknown. The objective of the present study was to explore 

the involvement of PFN� in tumor suppressive action. Recent 

years there is growing evidence revealing that, apart from 

actin binding, PFN� also interacts with a plethora of proteins 

and the significant function of this aspect is just beginning to 

be understood, however few of these interactions have been 

shown to be physiologically relevant. Here, we firstly shed 

light on an unexpected interaction between PFN� and p53 in 

mammalian cells that PFN� could directly bind to p53 in vitro 

assay. PFN� overexpression results in the increased overall 

cellular protein level of p53 but not mRNA amount, as well 

as the elevation of p53 stability as a result of the inhibition of 

MDM2 mediated ubiquitination. The interaction of PFN� and 

p53 could be enhanced by treatment with cytochalasin D but 

not Doxorubicin which leads to p53 activation. These results 

reveal that PFN� acting as a potential regulator of p53 maybe 

one of the molecular mechanisms of tumor suppression, and 

this provides novel insights on underlying PFN1's function in 

carcinomas.
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Immobilization of rhus laccase by 
modification of carbohydrate chain with 

sodium periodate and chitosan
1 Yunyang Wan, 2Tetsuo Miyakoshi

( 1China University of Petroleum, 2Meiji University ) manyy@cup.edu.cn

Rhus laccase (RL) is a glycoprotein with ca. forty five 

percent carbohydrate part of the molecular weight. Sodium 

periodate was chosen to oxidize the carbohydrate part of 

the enzyme for the immobilization on chitosan. In average, 

about 95% of the RL was immobilized on chitosan. The 

immobilized laccase activity measured was initially 0.��6 × 

103 units/g for N,N-dimethyl-p-phenylenediamine (DMPDA) 

in sodium phosphate buffer (0.2 mmol/L, pH 7.5). As a result 

the stabilization of its structure was ensured, especially in 

organic solvents, and the active center of RL oriented into the 

reaction solution was an important objective.

Crystal structure of isoamyl acetate-hydrolyzing esterase
from saccharomyces cerevisiae reveals a novel active site

architecture and the basis of substrate specificity
Ye Yuan, Jinming Ma, Maikun Teng

( Uinv. of the Tech. & Sci. of China ) mkteng@ustc.edu.cn

Isoamyl acetate-hydrolyzing esterase (IAH�) from 

Saccharomyces cerevisiae is an esterase that catalyzes the 

hydrolytic cleavage of isoamyl acetate, a major determinant 

of wine flavor and quality during alcoholic fermentation. 

Here, we report the crystal structure of IAH� at �.60Å 

resolution. The overall structure of IAH� has a folding 

pattern similar to the canonical SGNH-superfamily 

topology. However, some features such as an additional 

Cterminus distinguish IAH� from other SGNH-hydrolases. 

This additional C-terminus is involved in the formation of 

homodimers. In addition, it restricts access to the active 

site of its dimer mate monomer and plays an important role 

in substrate specificity. When the Cterminus was deleted, 

the truncated variant exhibited a much broader substrate 

specificity like that of lipases.
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Redox-regulated lipid membrane binding 
of the PICK1 PDZ domain

1Yawei Shi, 2Jiang Yu, 3Yuan Jia

( 1Institute of Biotechnology, Shanxi University,Taiyuan, 030006, 2Department of Biochemistry, Molecular Neuroscience 
Center, Hong Kong University of Science and Technology, 3Institute of Biotechnology, Shanxi University, Taiyuan,030006 )
yaweishi@sxu.edu.cn

PICK1 is a PDZ/BAR-domain containing scaffold protein 
that regulates the trafficking of many receptors and ion-
channels including AMPA receptors. In addition to binding to 
a wide spectrum of target proteins to be trafficked, the PICK1 
PDZ domain, via its conserved CPC-motif, has also been 
shown to bind to lipid membranes. However, the molecular 
basis of the CPC-motif-mediated lipid membrane binding 
of PICK� PDZ is not known. Here we show that the Cys 
residues in the CPC-motif of PICK� PDZ forms reversible, 
intermolecular disulfide bonds under mild oxidation 

conditions. Importantly, formation of the disulfidemediated 
dimer abolishes lipid membrane binding capacity of PICK� 
PDZ, and thereby is expected to alter cellular functions of 
PICK�. The structures of the PDZ dimers provide atomic 
scale pictures of disulfide-mediated PICK1 dimer formation 
and a molecular explanation of the oxidation-induced 
dissociation of PICK� from membranes. We propose that the 
PICK�-mediated trafficking processes could be regulated 
by cellular redox fluctuations both in physiological and 
pathophysiological conditions.

Study of hemoglobin and human serum 
albumin glycation

1 Jinghua Yang, 2Genxi Li
( 1Shanghai University, 2Shanghai Uiversity ) genxili@nju.edu.cn

The long lasting high concentration glucose in diabetes 
mellitus can stimulate nonenzymatic glycation of proteins, 
since the susceptible amino groups in the side chains of 
amino acid residues (mainly basic amino acids such as lysine 
and arginine) will react with the hydroxy group of glucose. 
Although the formation of glucose–amino acid in the initial 
reaction is reversible, further rearrangement of the protein 
side chains may lead to a stable product, glycated protein. 
Recent studies have revealed that nonenzymatic glycation 
of plasma proteins, primarily hemoglobin (Hb) and human 
serum albumin (HSA), is the major reason for diabetes 
mellitus complication. And, Hb and HSA have been known 
among the most sensitive proteins for the modification by 
glucose. The modification of Hb by glucose continually 
occurs during the whole life span of the erythrocyte, while 
glycation of HSA may also take place very easily, since 
HSA is rich in lysine residues. On the other hand, it has 
been found that the glycation of Hb may alter the secondary 
structure of the protein, or even damage the heme group. In 

the meanwhile, studies by using fluorescence and circular 
dichroism spectroscopy indicate that the glycation may alter 
the local structure around Trp-2�4 and this alteration can 
translate into an overall change in the stability of the protein. 
Electrochemical technique is well known for easy operation, 
low cost and high sensitivity. And the electron transfer 
reactivity and catalytic activity of Hb has been extensively 
studied in our lab. So, in this work, we have employed cyclic 
voltammetry and differential pulse voltammetry to study 
the structural changes of Hb and HSA modified by glucose. 
Compared with native Hb, it is found that highly glycated Hb 
presents lower electron transfer reactivity and electrocatalytic 
activity toward O2 and H2O2, and the glycation is glucose 
concentration and time dependent. Meanwhile, the changes 
of the electrochemical signal of heme after binding with HSA 
and glycated HSA have also suggested that proteins modified 
by high concentration glucose lasting for months and years 
in diabetes mellitus might be the reason for diabetes mellitus 
complication.
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Menin associates with histone h3 lysine27 
trimethylation and is essential for target 

gene transcription
Guanghui Jin, Bin Xu

( Xiamen University ) ghjin@xmu.edu.cn

Methylation of Histone 3 at lysine 4 (H3K4) is closely linked 

to transcriptional activation, whereas methylation of H3 at K9 

or K27 is associated with transcriptional repression. Menin 

is a nuclear protein encoded by the MEN� gene, whose 

loss of function results in human tumor syndrome known 

as multiple endocrine neoplasia type � syndrome (MEN�). 

Menin has been shown to associate with a multi-member 

protein complex whose composition is highly similar to that 

of the SET�-HMTase complex of yeast and humans. Menin 

interacts with trxG family proteins in an HMTase complex 

including trxG proteins MLL1/MLL2, Rbbp5 (retinoblastoma 

binding protein 5), WDR5 (WD repeat domain 5), and ASH2 

(absent, small, or homeotic), and promotes methylation of 

H3K4 at the target gene promoter loci. Currently, little is 

known as to whether menin is involved in regulating other 

histone modifications to regulate gene transcription. We 

previously reported that menin suppresses lung cancer partly 

through increasing polycomb gene (PcG)-mediated H3K27 

methylation and repressing PTN transcription. However, 

how menin participates in PcG gene-mediated regulation of 

H3K27me3 and its precise mechanism is remained unclear. 

Here we show that menin specifically represses expression 

of paired box gene 2 (Pax2) through PcG-mediated H3K27, 

which is dependent on wilms’ tumor suppressor protein 

(WT�), a zinc finger domain-containing DNA binding 

protein. ChIP assays showed that Men� excision reduced 

H3K27me3 at the Pax2 locus, but failed to affect the level of

H3K4me3 or acetyl-histone H3. Notably, loss of menin 

abrogated EZH2, SUZ�2 and BMI�, but enhanced RNA 

pol II binding to the Pax2 locus. However, Menin does not 

directly bind to the Pax2 locus, instead, up-regulates WT� 

expression and WT� recruits PcG complex (Such as EZH2, 

SUZ�2 and BMI�) to the Pax2 promoter, and represses 

expression of Pax2 through PcG-dependent trimythylation 

of H3K27. These findings provide a novel biochemical 

mechanism for menin-WT� pathway in epigenetic 

suppression of the target genes by recruiting PcG complex 

and increasing transcriptional repressive H3K27me3. 

Moreover, WT� also interacts with DNA methyltransferase 

� (DNMT�), a repressive epigenetic chromatin remodeling 

marker, and increase DNA hypermethylation level at Pax2 

promoter regions. Together, these studies have uncovered 

a novel epigenetic mechanism whereby menin regulates 

H3K27 trimethylation, and suggests that WT� protein plays 

an important, yet previously unappreciated role in regulating 

the function of the menin/Polycomb axis, H3K27 histone 

modification, and repression of gene transcription. These 

results also suggest a biological function of menin/WT1-

regulated Pax2 signaling in endocrine neoplasia and renal 

disease.
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Activin receptor like kinase-5 degradation 
is involved in TGFbeta1- triggered cellular 
immune responses in distinct lymphocytes 
of grass carp (ctenopharyngodon idellus)

Mu Yang , Hong Zhou

( School of Life Science and Technology, University of Electronic Science and Technology of China ) zhouhongzh@uestc.edu.cn

Transforming growth factor-beta� (TGF-beta�) possesses 

pleiotropic functions and it initiates downstream signaling 

events by activation of two types of transmembrane serine/

threonine kinase receptors classified as type II and type I 

(termed activin receptorlike kinases, ALK). In mammals, 

the predominant type I receptor for TGF-beta� is ALK5. 

In teleost, only zebrafish ALK5 cDNA has been obtained, 

and the expression and function characterization of ALK5 

in teleost immunology still remains unknown. In this 

study, we isolated and identified grass carp ALK5 cDNA. 

Tissue distribution assay showed that ALK5 was highly 

expressed in peripheral blood lymphocytes (PBLs) and head 

kidney lymphocytes (HKLs), indicating that TGF-beta� 

may play important roles in these distinct lymphocytes. 

Using grass carp PBLs and HKLs as the cell model, we 

found that TGF-beta� induced opposing effects on PBLs 

and HKLs at different levels, including cell viability and 

gene expression for lymphocyte markers (CD4-like, CD8-

alpha, CD8-beta and IgM). As expected, ALK-5 binding 

was shown to be essential for TGF-beta�-induced these 

effects in PBLs and HKLs. Interestingly, TGF-beta� 

simultaneously down-regulated ALK5 gene expression and 

protein level in these two cell models. In agreement with 

this, immunocytochemistry analysis showed that cell number 

of ALK5-positive lymphocytes significantly decreased when 

PBLs and HKLs were exposed to TGF-beta�. These results, 

for the first time, provide evidence that ALK5 degradation is 

involved in TGF-beta�-triggered cellular immune responses 

in distinct lymphocytes of grass carp.

B-10



. 90 . . 9� .

Isolation and identification of A DnaJ 
homologue

Meicai Zhu, Chenggang Liu
( Department of Clinical Laboratory, Air Force General Hospital,Beijing 100142 ) zhumc@yahoo.cn

Molecular chaperones play an important role in facilitating 

the proper maturation of many newly synthesized proteins 

and refolding of denatured proteins. By hybridization 

screening of a human skeleton cDNA library, probed with 

32p-dCTP,we isolated a full-length pbp gene, which has an 

GC–rich 5’-UTR. DNA Sequence analysis showed that it 

is identical with the sequence of mrj (�.5kb), a member of 

the DnaJ family. When full-length pbp and truncated pbp 

(without J-Domain) were transfected into cos-7 cells with 

Lipofectemaine, via indirect immunofluorscence analysis, 

PBP protein without J-Domain inclined to localize in 

the nuclear. Different distribution of PBP in mitotic and 

interphase CHO cells, indicates the involvement of pbp in 

the regulation of cell cycle. The experimental results have 

also been demonstrated that the new human DnaJ(HSP40) 

homologue, cooperating with Dnak (HSP70), facilitated the 

refolding of denatured luciferase in vitro.

Smad ubiquitylation regulatory factor 1/2 (Smurf1/2)
promotes p53 degradation by stabilizing the E3 ligase MDM2

( Department of Genomics and Proteomics, Beijing Proteome Research Center, Beijing Institute of Radiation Medicine ) 

zhanglq@nic.bmi.ac.cn

The tumor suppressor p53 protein is tightly regulated by 

a ubiquitin- proteasomal degradation mechanism. Several 

E3 ubiquitin ligases including MDM2 (mouse double 

minute 2) have been reported to play an essential role in the 

regulation of p53 stability. However it remains unclear how 

the activity of these E3 ligases is regulated. Here we show 

that the HECT-type E3 ligase Smurf1/2 (Smad ubiquitylation 

regulatory factor 1/2) promotes p53 degradation by enhancing 

the activity of the E3 ligase MDM2. We provide evidence 

that the role of Smurf1/2 on the p53 stability is not dependent 

on the E3 activity of Smurf1/2 but rather dependent on 

the activity of MDM2. We find that Smurf1/2 stabilizes 

MDM2 by enhancing the heterodimerization of MDM2 with 

MDMX, during which Smurf1/2 interacts with MDM2 and 

MDMX. We finally provide evidence that Smurf1/2 regulates 

apoptosis through p53. To our knowledge, this is the first 

report to demonstrate that Smurf1/2 functions as a factor to 

stabilize MDM2 protein rather than as a direct E3 ligase in 

regulation of p53 degradation.

Lingqiang Zhang
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Degradation of PNRC Is mediated by 
ubiquitin-proteasome pathway (UPP)

Yuanzhong Wang, Yuping Li, Li Zhao, Yuanyin Zhao, Yue Wang, Bin Chen, Dujin Zhou

( Department of Biochemistry and Molecular Biology, Third Military Medical University, Chongqing, 400038 ) 

yuanzhongwang@yahoo.com

PNRC (Proline-rich nuclear receptor coregulatory protein) 

is a novel coactivator for multiple nuclear receptors. It was 

found to co-activate trans-activity of all the tested nuclear 

receptors, including ERα, ERβ, PR, GR, TR, RAR and RXR, 

in a ligand-dependent manner, and orphan receptors SF� and 

ERR isoforms in a ligand-independent manner. In addition 

to its nuclear activity, PNRC also plays a role in cytoplasma 

in the growth factor/Ras-signaling pathway through its 

interaction with SH3 domain of Grb2, a central adaptor 

protein in Ras pathway. MCF-7 cells that overexpress 

PNRC protein were found to grow slower than control cells, 

and the activation of Ras and MAP kinase in these PNRC 

overexpressing cells were found to be down regulated. 

Though the detailed mechanism is not elucidated thoroughly, 

several evidences show that PNRC expression level, whether 

protein level or mRNA level, is lower in tumor tissue than 

in normal tissue, agree with that PNRC works as a potential 

tumor suppressor. Here we report that PNRC is degraded 

by the Ubiquitin-Proteasome Pathway (UPP). When COS7 

cells treated with cycloheximide (CHX) to inhibit the protein 

biosynthesis, we noticed that PNRC has a very short half-

life, less than 2 hours. But when COS7 cells also treated 

together with proteasome inhibitor MG�32, PNRC protein is 

much more stable. And treating COS7 with only proteasome 

inhibitor MG�32 can significantly increase PNRC protein 

level. Further study reveals that Cterminal of PNRC is 

responsible for the degradation.The detailed mechanism of 

PNRC degradation is being studied.

Key words: PNRC; ubiquitination; proteasome; protein 

degradation
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A novel thermostable cellulase from 
fervidobacterium nodosum

1Yuguowang Wang, 1Xiaonan Wang, 1Rentao Tang, 1Shanshan Yu, 1Baisong Zheng, 2Yan Feng

( 1Key Laboratory for Molecular Enzymology and Engineering of Ministry of Education, Jilin University, 2Key Laboratoty for 

Microbial Metabolism of MOE, Shanghai Jiaotong University ) yfeng2009@sjtu.edu.cn

Converting enormous and renewable biomass into fuels and 

products is important to the development of a sustainable 

industrial society. As the most abundant renewable organic 

compound in biomass and an almost inexhaustible source 

of raw material, cellulose is a linear homopolymer of 

alpha-�,4-linked glucose units and can theoretically be 

hydrolyzed to pure glucose. Thus, there is great interest in 

the hydrolysis of cellulose to glucose or other fermentable 

sugars which could be used for the production of sustainable 

products and biofuels such as ethanol. In the technologies 

for effectively converting cellulosic biomass to fermentable 

sugars, cellulases are regarded as one of the key elements. 

However, the hydrolytic activities of existing industrial 

cellulases are not sufciently high, and cellulase preparations 

for industrial purposes are too expensive to be widely used. 

There is considerable interest in looking for economic 

cellulases with high activities and outstanding stability. 

We aimed at discovering new suitable candidate cellulases 

from thermophilic microorganisms. Here, a novel cellulase 

gene encoding a thermostable endoglucanase from the 

thermophilic eubacterium Fervidobacterium nodosum 

Rt�7-B� was cloned and expressed, which is the rst cellulase 

cloned from the organisms of genus Fervidobacterium and 

designated as FnCel5A for being a member of glycoside 

hydrolase family 5, and the enzymatic properties were 

characterized. The cellulase was overexpressed in Escherichia 

coli with a high protein content and good solubility in water, 

and could be easily puried. The puried recombinant cellulase 

shows high hydrolytic activities on carboxylmethyl cellulose, 

regenerated amorphous cellulose, alpha-d-glucan frombarley 

and galactomannan, with the optimum temperature of 80–

83◦C and the optimum pH of 5.0–5.5. Furthermore, this 

enzyme is highly thermostable and has a half-life of 48 h 

at 80◦C. With such a combination of thermostability and 

high activities, this cellulose is expected to be useful for 

hydrolysis of cellulosic and hemicellulosic substrates at high 

temperatures, and for industrial hydrolysis of plant cellulose 

during long-time processing at the elevated temperatures, 

particularly in converting biomass into biofuels.
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Ser/Thr protein phosphatase PP6 regulates the 
radiosensitivity of glioblastoma cells through DNA-PK

1Na Jiang, 2Ying Shen, 2Yongbin Wang, 1Xianming Kong, 2Jun Mi

( 1Ren Ji hospital, Shanghai Jiao Tong University school of medicine, 2Institute of Medical Science, Shanghai Jiao Tong 

University School of Medicine ) jmei@sjtu.edu.cn

DNA-PK (DNA-dependent protein kinase) is a critical 
protein kinase in response to DNA damage, especially to 
DNA double-strand breaks (DSB). DNA-PK is abundantly 
expressed in mammalian cells of various organ and 
tissues. Besides DNA repair, DNA-PK is also involved in 
the metabolic gene regulation in response to insulin. The 
current data have demonstrated DNA damage induces the 
phosphorylation of DNA-PKcs (DNA-PK catalytic subunit), 
however, the regulatory mechanism of DNA-PK activation 
is still uncovered. Our study show the Serine/Threonine 
protein phosphatase PP6 is complexed with DNA-PK, the 
expression of PP6c (PP6 catalytic subunit) is associated with 
the radio-resistance of glioblastoma (GBM) cells and highly 
related with the survival time of GBM patients; the siRNA 

knock-down of PP6 inhibits DNA damage-induced DNA-PK 
activation and impairs the repair efficiency of DSBs. Our data 
also demonstrate that DNA damage induce the ubiquitination 
of DNA-Kcs, which mediates DNA-PKcs degradation in 
proteasome, but does not affect the cleavage of DNA-PKcs; 
valosin-containing protein (VCP) is associated with DNA-
PK too, siRNA knockdown of VCP increases the stability of 
DNA-PKcs, which decreases the sensitivity of GBM cell to 
radiation. In addition, the ubiquitination site of DNA-PKcs 
and the specific E3 ligase for the ubiquitination of DNA-
PKcs are also identified in this study.

Key Words: DNA-PK, PP6, ubiquitination, VCP

The expression of histone demethylase JMJD1A in renal cell carcinoma
Xiaoqiang Guo, Min Shi, Liang Sun, Yong Wang, Yaoting Gui, Zhiming Cai

Guangdong Key Laboratory of Male Reproductive Medicine and Genetics, Peking University Shenzhen Hospital, Lianhua 
Road, Futian District, Shenzhen, 518036, China, email: caizhiming2000@yahoo.com.cn

adult malignancies. Hypoxia-inducible factor 1α (HIF-1α) 
has been shown to play a central role in RCC tumorigenesis 
by acting as a transcription factor for several proteins that are 
important in tumoral adaptation to a tissue microenvironment 
that is low in oxygen. Histone demethylase JMJD�A 
(Jumonji domain-containing protein �A) is an iron- and 
2-oxoglutarate-dependent dioxygenase which catalyze 
the demethylation of mono- and dimethylated H3 'Lys-9' 
residue. Several researches indicated that JMJD�A was 
upregulated by hypoxia via HIF-� and associated to cancer. 
In this study, the expression of JMJD�A was determined in 
�0 kidney cancer tissue and adjacent tissue obtained from 
radical nephrectomy by quantitative polymerase chain 
reaction, western blotting and immunohistochemical method. 

Furthermore, the expression of JMJD�A was investigated 
in human kidney cancer cell line and embroyotic kidney 
cell through adding divalent metal ion such as nickle and 
cobalt to mimic hypoxia environment. The result showed 
the expression of JMJD�A is higher in cancer tissue than 
adjacent tissue, and in hypoxia environment than normal 
environment. In cancer tissue, the JMJD�A mainly located 
around blood vessel and micro vessel, which indicated that 
JMJD�A is involved tumor angiogenesis. These results 
suggested that the increased expression of JMJD�A might be 
associated with the progression of kidney cancer.

Keywords: Renal cell carcinoma; histone demethylase; 
JMJD�A; hypoxia-inducible factor; iron
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A rapid method for the preparation of 
DNA binding proteins

1Liqun Rao, 1Hua Yang, 2Guiyou Long, 1Qiming Wang, 1Qing Li

( 1College of Bioscience and Biotechnology, Hunan Agricultural University, 2College of Horticulture and Landscape, Hunan 

Agricultural University ) raoliqun@126.com

DNA-binding proteins are proteins that are composed of 

DNA-binding domains and thus have a specific or general 

affinity for either single or double stranded DNA. DNA-

binding proteins include transcription factors which modulate 

the process of transcription, various polymerases, nucleases 

which cleave DNA molecules, and histones which are 

involved in chromosome packaging in the cell nucleus. DNA-

binding proteins conjugated with deoxyribonucleic acids 

and formed deoxyribonucleoproteins (DNP). A necessary 

prerequisite for the study of DNA-binding protein is a pure, 

undenatured, and dispersed preparation.

The usual methods for preparation of DNP have been based 

upon the fact that DNP are insoluble in 0.�4 M NaCl and 

soluble at lower concentration. In our study, DNP were 

extracted from trifoliate orange ( Poncirus trifoliata (L.) Raf. 

) with �.4 M NaCl solutions and precipitation by dilute �.4M 

NaCl to 0.14 M NaCl with deionized water and purification 

by centrifuging for 1 h at 14,000 r/m. The proteins and 

DNA analyses show these preparations contained 30 ± 

3% deoxyribonucleic acid (DNA) and 70 ± 3% protein. In 

electron microscopy experiments on DNP, it was observed 

that proteins conjugated with deoxyribonucleic acids. The 

results of EMSA showed that the prepared proteins were bind 

total DNA which was segmented, and CBFs bind motif was 

found in the sample treated with 4℃, but didn't found in the 

sample treated with 28℃.

In conclusion, this method is suitable for facilitation of high-

throughput detection of DNAbinding proteins.
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The total DNA immobilization on 
microcrystalline cellulose and rapid 

detection of its immobilization efficiency

Hua Yang, Liqun Rao, Huang Li, Guoping Peng, Zhonghai Tang

( College of Bioscience and Biotechnology, Hunan Agricultural University ) raoliqun@163.com

DNA immobilization refers to the method which immobilizes 

amounts of DNA molecules on a support. The immobilization 

of DNA molecule plays an irreplaceable role on the 

research of nucleic acid chemistry, biological calculation, 

molecular genetics and biological engineering. Because 

this technique can immobilize large amounts of DNA 

molecules on solid support simultaneously, it can be applied 

for detection, analysis, and purification of numerous DNA 

or RNA molecules at a time, avoiding the disadvantages of 

traditional hybridization technology, such as complexity, 

low automation, poor efficiency and quantity of detected 

molecules. Furthermore, through designing different probes, 

this technique can be used for sequence analysis with certain 

analysis method, namely sequencing by hybridization. In 

addition, immobilizing DNA on granular solid materials 

can be used for separation and purification of DNA binding 

protein.

The surface of microcrystalline cellulose contains plenty of 

hydroxyl radicals. Therefore in this study we took advantage 

of microcrystalline cellulose as the support to immobilize 

DNA because phosphate radicals of DNA fragments can form 

phosphodiester bonds with hydroxyl radicals from the surface 

of microcrystalline cellulose. Wash microcrystalline cellulose 

with 95% ethanol until it has no ultraviolet absorbance 

(95% ethanol was used as the control group), rewash it with 

pure water to the point of no ultraviolet absorbance (95% 

ethanol was used as the control group), dry and activate it 

under 50℃. Measure �g activated microcrystalline cellulose 

respectively, add �OD DNA solution, incubate at 50℃, 60℃, 

70℃, 80℃, 90℃ for �h after mixing, and rinse them with 

pure water to no ultraviolet absorbance.

The 2-deoxyribose of DNA can transform into ω-hydroxyl-

γ-ketonic pentanal, which can form a kind of blue compound 

when be heated with diphenylamine. This blue compound 

has the maximal absorption value at 595nm. The OD value is 

in proportion to DNA concentration when the concentration 

of DNA lies between 40- 400μg/ml. Adding some aldehydes 

into the reaction solution can reduce the interference of 

other materials and further improve sensitivity. In this 

study we brought 0.2g immobilized DNA, added 4ml 

diphenylamine and 0.2 ml �.6% aldehydes, incubated it in 

60℃ water for �h after mixing, and measured the OD value 

by spectrophotometer at 595nm.

Color reaction indicated that activated microcrystalline 

cellulose without adding DNA has no color, while activated 

microcrystalline cellulose with DNA and then be washed 

out is shown in pale blue, and activated microcrystalline 

cellulose which involved DNA immobilization under various 

temperatures and be washed out later are shown in dark blue. 

Detection by spectrophotometer at 595nm indicated that the 

efficiencies of DNA immobilization at 70℃ 80℃, 90℃ are 

roughly 85%, while at 50℃, 60℃ the efficiencies of DNA 

immobilization are relatively low.
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Gelsolin can up-regulate the trans-activity 
of ERα in Her-2/neu over-expressing 

breast cancer cells

1Yuping Li 2See Wai Kenneth Yau 2Jingjing Ye 2Ki Lui2, 1Dujin Zhou2 Shiuan Chen

( �Third Military Medical University, 400038, 2Beckman Research Institute o f City of Hope, CA 9�0�0 )

To better understand the mechanism of ERα-mediated 

regulation in Her-2/neu overexpressing breast cancer cells, 

we have searched for cytosolic protein(s) that interacts with 

ERα. Through immunoprecipitation with ERα antibody 

and mass spectrometric analysis, we identified the protein 

gelsolin (GSN) that only interacted with ERα in the estradiol 

(E2)- treated, ERα-transfected and Her-2/neu over-expressing 

breast cancer cell line SK-BR-3. Gelsolin is an actin severing 

protein for cytoskeleton reorganization, cell morphology and 

motility. This protein was found to serve as a coactivator 

when SK-BR-3 cells were transfected with pCI-ERα and 

pCI-GSN and treated with E2. This gelsolin-mediated 

inductive effect was also detected in two additional Her-2/

neu over-expressing cell lines (i.e., MCF7/Her-2 and BT474). 

Phosphorylation of gelsolin by Her-2/neu is essential for its 

coactivator activity, as demonstrated by the elimination of the 

ERα activity induction using Her-2/neu inhibitor AG825 and 

siRNA against Her-2/neu. Furthermore, Tyr-465 is thought 

to be the site of phosphorylation since the gelsolin mutant 

Y465F is not able to enhance the ERα activity. This protein 

was found to bind to pS2 promoter together with ERα and to 

increase pS2 expression in Her-2/neu over-expressing cells, 

as demonstrated by ChIP analyses and real-time RT-PCR. 

Taken together, our results show that gelsolin is a unique 

modulator of ERα function in Her-2/neu over-expressing 

cells; it is phosphorylated and serves as an enhancer of 

nuclear ERα. Thus, in Her-2/neu over-expressing and ERα 

positive breast cancer cells, gelsolin may play a crucial role 

in the enhancement of the ERα activity.

Key Words: gelsolin; coactivator; ERα; Her-2/neu; breast 

cancer cells
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Proteomic characterization of isolated fraction of synthetic 
proteasome inhibitor (PSI)-induced inclusions might offer 
clues to aggresomes in PC12 cells as a cellular defensive 

response against proteasome inhibition by PSI
1Xing'an Li, 2Linsen Hu, 3Yingjiu Zhang

( 1Key Laboratory for Honeybee Genetics and Breeding, Jilin Province (Jilin Provincial Apiculture Institute), 2Department 

of Neurology, The First Affiliated Hospital, Jilin University, 3Key Laboratory for Molecular Enzymology and Engineering, 

Ministry of Education (Jilin University) ) hulinsen@hotmail.com

Cooperation of constituents of the ubiquitin proteasome 

system (UPS) with chaperone proteins in degrading proteins 

mediates a wide range of cellular processes, such as synaptic 

function and neurotransmission, gene transcription, protein 

trafficking,

mitochondrial function and metabolism, antioxidant defence 

mechanisms, apoptotic signal transduction, and so on. It is 

supposed that constituents of the UPS and chaperone proteins 

are recruited into aggresomes where aberrant and potentially 

cytotoxic proteins may be sequestered in an inactive form 

by proteasome inhibitors. To explain proteomic pattern of 

synthetic proteasome inhibitor (PSI)-induced inclusions in 

PC�2 cells after proteasome inhibition by PSI, we showed 

a fraction of PSI-induced inclusions as the suitable starting 

material for proteomic analysis, and then a proteomic feature 

of the isolated fraction characterized by identification of fifty 

six proteins including twenty previously reported protein 

components of Lewy bodies, twenty eight newly identified 

proteins and eight unknown proteins. These proteins, most of 

which were recognized as a profile of proteins within cellular 

processes mediated by the UPS, a profile of constituents 

of the UPS and a profile of chaperone proteins, are classed 

into at least nine accepted categories. Additionally, prolyl-

4-hydroxylase beta polypeptide, an endoplasmic reticulum 

member of the protein disulfide isomerase family, was 

validated in the developmental proceedings of PSI-induced 

inclusions in the cells. At this stage of the study, it is 

speculated that proteomic characterization of isolated fraction 

of PSI-induced inclusions might offer clues to appearance of 

aggresomes in PC�2 cells serving as a cellular defensive

response against proteasome inhibition by PSI.

Key words: proteasome inhibitor; PC�2; proteomic analysis; 

aggresomes
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Helicobacter pylori CagA up-regulated human 
gastrin mRNA expression through MEK/ERK 
- and JAK2–signalings in gastric cancer cells

1Jianjiang Zhou, 2Yuan Xie, 2Yan Zhao

( 1Affiliated Hospital and Molecular Biology Key Laboratory, Guiyang Medical University, Guiyang, GuiZhou, China, 
2Molecular Biology Key Laboratory, Guiyang Medical University, Guiyang, GuiZhou, China ) jianjiangzhou@gmail.com

Helicobacter pylori (H. pylori) cytotoxin-associated protein 

A (CagA) and gastrin were thought to play an important role 

on the carcinogenesis of gastric cancer. But their interaction 

is unknown. In this study, we constructed an eukaryotic 

expression vector pcDNA3.1/cagA and a luciferase reporter 

vector pGL/gastrin promoter and co-transfected them into 

gastric cancer AGS and SGC-790� cells. Alternatively, 

the two cells were infected with cagA-positive H. pylori 

NCTC��637. The gastrin promoter activities and gastrin 

mRNA levels were detected by Dual-Luciferase Reporter 

Assay system and quantitative RT-PCR, respectively. Next, 

the MEK/ERK and JAK2 signaling pathway inhibitors 

U0�26 and AG490 were used to treat the both cells, and 

ERK� and JAK2 genes were knocked down by siRNAs 

in cells, respectively. The results showed that CagA can 

activate the gastrin promotor and up-regulate gastrin mRNA 

expression in AGS and SGC-790� cells, which were inhibited 

by the inhibitors U0�26 and AG490. The knockdown of 

ERK� and JAK2 also inhibited the CagA-induced gastrin 

mRNA expression. Therefore, we presumed that gastrin 

promoter may be the transcriptional target for CagA and 

CagA, through MEK/ERK - and JAK1– dependent signals, 

activates gastrin promoter to up-regulate gastrin mRNA 

expression in gastric cancer cells.
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Ribosylation rapidly induces alpha-synuclein 
to form highly cytotoxic molten globules of 

advanced glycation end products
1Yan Wei, 1Lan Chen, 2Xueqing Wang, 1Rongqiao He

( 1State Key Laboratory of Brain and Cognitive Sciences, Institute of Biophysics, Chinese Academy of Sciences, Beijing 

100101, China, 2Peking University Health Science Center, Beijing 100038, China ) herq@sun5.ibp.ac.cn

Alpha synuclein (alpha-Syn) is the main component of Lewy 

bodies which are associated with several neurodegenerative 

diseases such as Parkinson's disease. While the glycation 

with D-glucose that results in alpha-Syn misfold and 

aggregation has been studied, the effects of glycation with 

D-ribose on alpha-Syn have not been investigated. Here, 

we show that ribosylation induces alpha-Syn misfolding 

and generates advanced glycation end products (AGEs) 

which form protein molten globules with high cytotoxcity. 

Results from native- and SDS-PAGE showed that D-ribose 

reacted rapidly with alpha-Syn, leading to dimerization and 

polymerization. Trypsin digestion and sequencing analysis 

revealed that during ribosylation the lysinyl residues (K(58), 

K(60), K(80), K(96), K(97) and K(�02)) in the C-terminal 

region reacted more quickly with D-ribose than those of the 

N-terminal region. Using Western blotting, AGEs resulting 

from the glycation of alpha-Syn were observed within 24 

h in the presence of D-ribose, but were not observed in 

the presence of Dglucose. Changes in fluorescence at 4�0 

nm demonstrated again that AGEs were formed during 

early ribosylation. Changes in the secondary structure of 

ribosylated alpha-Syn were not clearly detected by CD 

spectrometry in studies on protein conformation. However, 

intrinsic fluorescence at 3�0 nm decreased markedly 

in the presence of D-ribose. Observations with atomic 

force microscopy showed that the surface morphology 

of glycated alpha-Syn looked like globular aggregates. 

thioflavin T (ThT) fluorescence increased during alpha-

Syn incubation regardless of ribosylation. As incubation 

time increased, ribosylation of alpha-Syn resulted in a blue-

shift (approximately �00 nm) in the fluorescence of ANS. 

The light scattering intensity of ribosylated alpha-Syn was 

not markedly different from native alpha-Syn, suggesting 

that ribosylated alpha-Syn is present as molten protein 

globules. Ribosylated products had a high cytotoxicity to 

SH-SY5Y cells, leading to LDH release and increase in the 

levels of reactive oxygen species (ROS). Based on these 

results, we concluded that alpha-Syn is rapidly glycated 

in the presence of Dribose generating molten globule-like 

aggregations which cause cell oxidative stress and result in 

high cytotoxicity.
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Wnt5a/ Ror2 noncanonical wnt signaling 
pathway inhibits the canonical Wnt 

signaling pathway in K562 cells
Yuan Yuan, Weike Si

( Department of Clinical Hematology, Third Military Medical University, Chongqing 400038, People's Republic of China ) 

Weikesi@yahoo.com.cn

Wnt5a expression has been linked to cancer progression in 

a variety of tumor types, and regulates multiple intracellular 

signaling cascades; it is a representative ligand that activates 

a noncanonical Wnt signaling pathway. The mechanism 

governing how Wnt5a determines the specificity of these 

pathways and the relationship with tumorigenesis is still 

unknown. In this study, we aimed to clarify the tumor 

suppressor role of Wnt5a in leukemiagenesis. In particular, 

we focused on Ror2 function as Wnt5a receptors mediate 

noncanonical Wnt signaling, which inhibits the canonical 

Wnt signaling pathway in K562 cells. We found that up-

regulation of Wnt5a expression increased Ror2 expression 

in K562 cells and they were co-expressed in the cytoplasm, 

and co-immunoprecipitation experiment to determine Wnt5a 

actually binds to the Ror2 receptor in Wnt5a treated K562 

cells. Ror2 receptor internalization mediated by Wnt5a was 

observed. Wnt5a had no effect on total β-catenin expression 

levels, but regulated tyrosine phosphorylation of β-catenin 

and the reorientation of β-catenin from the cytoplasm to the 

nucleus. Furthermore, expression of Wnt5a was associated 

with suppression of β-catenin/TCF-dependent transcriptional 

activity and down-regulated the expression of cyclin D�, 

a downstream target gene of canonical Wnt signaling 

pathways. We hypothesize that Wnt5a plays the role of a 

tumor suppressor in leukemiagenesis through Wnt5a/Ror2 

noncanonical signaling pathway that inhibits the Wnt 

canonical pathway.

Keywords Wnt5a; Ror2; β-catenin; K562; leukemia
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Snapin, a potential phosphorylation substrate 
of a tyrosine Kinase receptor TrkA

Junwen Zhang, Lan Wang, Yuhe Yuan, Xiwu Hui, Beibei Ni, Hong Chen*, Bingren Huang*

( National Laboratory of Medical Molecular Biology, Institute of Basic Medical Sciences, Chinese Academy of Medical 

Sciences & Peking Union Medical College, Beijing, 100005, China ) hchen@public.bta.net.cn

SNARE complex, constituted of synaptobrevin/VAMP, 

SNAP-25 and syntaxinis, is essential for vesicular transport 

and fusion process. Snapin was first found in nerve cells 

as the SNAP-25 binding protein in SNARE complex, and 

the molecular weight is about �5 kDa. TrkA receptor is 

a tyrosine kinase receptor, just like other tyrosine kinase 

receptors. After the tyrosine in TrkA receptor intracellular 

domain was phosphorylated, it could be recognized by other 

signal molecular to provide the protein recruitment sites for 

the signal transduction. A hepatocyte growth factor receptor 

Met is also a tyrosine kinase receptor, and its tyrosine kinase 

domain compared with the same region of TrkA, there is a 

37% homology, and some report had shown the interaction 

between Snapin and Met. Therefore, we speculated there 

would be an interaction between Snapin with TrkA.

We showed that TrkA intracellular domain (TrkA-ICD) 

could interact with Snapin in yeast two-hybrid system. 

To identify the interaction, in the following GST- pull 

down and coimmunoprecipitation assay, we confirmed the 

interaction. And now we need to resolve whether TrkA can 

phosphorylate Snapin after its binding with Snapin and where 

is the phosphorylation site. We are going to elucidated the 

further molecular mechanism of Trk signal transduction as 

well as whether synaptic release or neurotransmitter release 

is affected by the interaction between Snapin and TrkA.

Key Words: TrkA, Snapin, Protein interaction, Synaptic 

release
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ATRA activates and PDGF-BB represses the 
SM22α promoter through KLF4 binding to 
or dissociating from its cis-DNA elements

Kun Yn, Mei han, Jinkun Wen
( Department of Biochemistry and Molecular Biology, Institute of Basic Medicine, Hebei Medical University, Shijiazhuang, 

PR China ) wjk@hebmu.edu.cn

Phenotypic modulation of vascular smooth muscle cells 

(VSMCs) is associated with the coordinate suppression of 

expression of VSMC differentiation marker genes including 

SM α-actin and SM22α. It is known that all-trans retinoic 

acid (ATRA) increases and plateletderived growth factor-

BB (PDGF-BB) decreases the expression of SM α-actin 

and SM22α. Zinc finger transcription factor Krüppel-like 

factor 4 (KLF4) is implicated in the regulation of VSMC 

differentiation marker genes expression. However, little is 

known about the role and action mechanism of KLF4 in the 

expression of VSMC differentiation marker genes in the 

context of ATRA and PDGF-BB. In this study, we showed 

that both ATRA and PDGF-BB induce KLF4 expression but 

exhibit an opposite effect on SM22α expression and VSMC 

proliferation. Consistent with these findings, ATRA promotes 

but PDGF-BB represses the binding of KLF4 to the SM22α 

promoter. The SM22α promoter region from positions – 676 

to +� contains a typical KLF4-binding site (CACCC) (named 

as site �) and its reverse orientation sequence (GTGGG) 

(named as site 2). Chromatin immunoprecipitation and 

oligonucleotide pull-down assays showed that KLF4 directly 

binds to the KLF4-binding sites 1 and 2 of the SM22α 

promoter. ATRA increases the binding of KLF4 to the site 

2, whereas PDGF-BB decreases the binding of KLF4 to the 

site �. Further study demonstrated that ATRA induces KLF4 

acetylation via JNK and p38 MAPK signaling pathways, 

while PDGF-BB induces KLF4 deacetylation via PI3K/Akt 

and ERK MAPK signaling pathways. These results suggest 

that KLF4 regulates the SM22α promoter activity via its 

interaction with the different cis-elements in an acetylation-

dependent manner in the context of ATRA and PDGF-BB.
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Proteomic analysis of the venom of scolopendra 
subspinipes mutilans (chinese centipede)

1Weijian Hua , 2Hongqin Zhuang, 3Weiwei Jiang, 4Zichun Hua
( 1(1) The State Key Laboratory of Pharmaceutical Biotechnology, Nanjing University, Nanjing, 210093, China, (2) 
Department of Biology, Jiangsu Institute of Education, Nanjing, 210013, China., 2The State Key Laboratory of Pharmaceutical 
Biotechnology, Nanjing University, Nanjing, 210093, China, 3(1) The State Key Laboratory of Pharmaceutical Biotechnology, 
Nanjing University, Nanjing, 210093, China, 4(1) The State Key Laboratory of Pharmaceutical Biotechnology, Nanjing 
University, Nanjing, 210093, China, )

To investigate the protein constitutions of the venom from 
Chinese centipede S. s. mutilans, the crude venom was 
isolated and separated by two dimensional electrophoresis 
(2-DE). It was found in the area of pI 2.89-9.04, molecular 
mass of the venom proteins ranged from �3-�02 kD, high 
abundance proteins appeared in the 2 areas of 46- 67 kD and 
75-90 kD. �35 spots could be separated clearly after silver 
staining, of which, 36 spots were picked up and identified by 
means of matrix assisted laser desorption ionization of flight 
mass spectrometry (MALDI-TOF MS) after digestion in the 
gel, and database searching were used to identify proteins 
in NCBI nr database by Mascot software. �8 protein spots 

were identified including Hop, UBA1, Srp54, Foraging and 
Metamorphosin A and other cellular processes and signaling 
proteins, putative glycogen synthase and other metabolic 
proteins, and tropomyosin, catchin and other mussel related 
proteins. While other �8 spots proteins were unidentified. 
These results supported and completed results from 
parallel transcriptome analysis of the venom gland and its 
morphological observation.

KEY WORDS: Scolopendra subspinipes mutilans, venom, 
proteome, two dimen- sional electrophoresis, mass 
spectrometry.

Structure and function of USP19, a ubiquitin-
specific protease in protein quality control

1Xueming Zheng, 1Yuhang Zhang , 1 Hui Yang, 1Shuai Liu, 1Aixin Song, 
2F. Gisou van der Goot, 1 Hongyu Hu

( 1Institute of Biochemistry and Cell Biology, Shanghai Institutes for Biological Sciences, Chinese Academy of Sciences,        

Global Health Institute )

USP�9 is one of the ubiquitin-specific proteases (USP) 
functioning in deubiquitinating substrate proteins and 
protecting them from degradation through proteasome 
pathway. There are two isoforms of USP�9 in mammals, 
USP�9_a (genbank ID: EAW64956) and USP�9_b 
(EAW64957). So far, research on this protein focuses on the 
USP�9_a (CRA_a) isoform, which is an ER-resident USP 
participating in the unfolded protein response and rescue 
of the ERAD substrates. Here, we show that USP�9_b is 
a cytoplasmic protein and interacts with Hsp90 through 
its N-terminal p23/CS domains (CS1 and CS2). USP19_b 
can decrease the ubiquitination level of the putative Hsp90 

substrates, ataxin-3 with 7� glutamines (Atx37�Q) and 
huntingtin with �00 glutamines (Htt�00Q), and rescue them 
from degradation. Interestingly, the N-terminal CS domains 
can decrease the protein level of Atx37�Q, whereas the CS-
domain deletion mutant increases it. Moreover, we found 
that USP�9_b can bind CHIP via the EEVD motif, while 
the EEVD motif-deleted mutant dramatically decreases the 
Atx37�Q level. These findings demonstrate that USP�9_b 
is involved in ubiquitination pathway, regulating the 
degradation of misfolded proteins in coordination with 
molecular chaperone and E3 ligase.
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Binding vs. fusion to human serum albumin for 
improving pharmacokinetics of protein drugs

Yifeng Shi, Jiadi Zhang, Lei Bian, Yan Lu

( School of Biological Engineering, Dalian Polytechnic University ) yifengshi@yahoo.cn

Human Serum Albumin (HSA) (molecular mass 67 kDa) 

contributes about 50%-60% of total protein in human 

plasma, presents at 50 mg/ml and has a half-life of 19 days. It 

maintains blood osmotic pressure and plasma pH, functions 

as carrier of many metabolites and fatty acids, and serves as 

a major drug transport protein in plasma. HSA has currently 

become a long half-life carrier protein to enhance the 

pharmacokinetic properties of protein drugs. There are two 

approaches of using HSA as a carrier protein: one is fusion 

to HAS and the other is binding to HSA. We compared the 

strengths and weakness of these two strategies. HSA fusion 

protein drugs in vivo have significant longer half-life, but its 

target protein binding capacity, biological activity (EC50) is 

significantly decreased. The HSA binding approach to extend 

the half-life of protein drugs is basically consistent with the 

HSA fusion approach, however, the difference in biological 

activity is clear. Protein drugs binding to HSA has little 

decline in biological activity and its molecular weight is far 

less than the HSA fusion proteins, which has become general 

strategy for improving the pharmacokinetics of proteins. The 

key in HSA binding approach is selection of high affinity

and specificity of HSA binding peptides. Using Ph.D.-7 

phage display random peptide library, we identified a series 

of peptides that specially bind to HSA. The recovery yield 

and specificity ratio have been defined as the selection criteria 

in the panning process. After 4 rounds selection, the recovery 

yield and specificity ratio of human albumin binding peptide 

are both having a certain increase. The relative affinities of 

the four individual clones were assayed with the method of 

the measurement of phage titres. HSA binding peptides were 

also characterized by DNA sequencing.
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Alantolactone activates activin signaling pathway 
by disrupting the interaction of cripto-1 with activin 

receptor type IIA and inhibits cell proliferation

1Ying Shi, 1Yongli Bao, 1Yin Wu, 2Chunlei Yu, 3Yanxin Huang, 4Ying Sun, 4Lihua Zheng, 
4 Yuxin Li

( 1 National Engineering Laboratory for Druggable Gene and Protein Screening, Northeast Normal University, Changchun 

130024, China, 2Research Center of Agriculture and Medicine Gene Engineering of Ministry of Education, Northeast Normal 

University, Changchun 130024, China, 3 Research Center of Agriculture and Medicine Gene Engineering of Ministry of 

Education, Northeast Normal University, Changchun 130024, China, 4 Institute of Genetics and Cytology, Northeast Normal 

University, Changchun 130024, China )

Cripto-�, a oncogene that is overexpressed in many human 

solid tumors, but not or low expressed in normal tissues. 

Previous study revealed that Cripto-� bind to the activin 

receptor II could block activin signal, result in tumorigenisis. 

In the present study, we constructed a model for screening 

the inhibitor that interrupting the interaction of Cripto- 

� and ActRII, and screening the interacting inhibitor of 

Cripto-� and ActRII from 300 nature components, as 

candidate drugs for tumortherapy. Among these nature 

compounds, Alantolactone was identified to have significant 

interruption activity. Additionally, the interruption function 

was reconfirmed by immunoprecipitation. In human colon 

adenocarcinoma HCT-8 cells, Alantolactone activated activin 

signaling, up-regulated the expression of p2� and down-

regulated the expression of c-myc in time-dependent manner 

were detected. Furthermore, we confirmed that Alantolactone 

induced activin target gene level changes were attributed to 

increased activity of Smads, Alantolactone promoted Smad3 

phosphorylation and nucleus translocation. We further 

investigated the antitumor effect of Alantolactone in HCT-8 

cells, the result demonstrated that Alantolactone can inhibit 

cell viability and colony formation, knock down of Smad3 

significantly inhibit the antitumor effect of Alantolactone. 

Taken together, these results suggest that Alantolactone 

perform it antitumor effect through interrupting the 

interaction between Cripto-� and Activin Receptor Type IIA 

to block activin signaling pathway. This study also revealed 

that screening of the inhibitors of Cripto-1/ActRII could be a 

beneficial approach for cancer treatment.
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DC-UbP/UBTD2, a scaffold protein involved 
in orchestrating ubiquitination pathway

Hui Yang, Aixin Song, Yuhang Zhang, Ziren Zhou, Hongyu Hu

( State Key Laboratory of Molecular Biology, Institute of Biochemistry and Cell Biology, Shanghai Institutes for Biological 

Sciences, Chinese Academy of Sciences ) hyhu@sibs.ac.cn

DC-UbP, also known as UBTD2, was first identified from 

dendritic cells. It is a ubiquitinlike (UbL) protein containing 

a UbL domain in the C-terminus. We have determined 

the solution NMR structures of the N-terminal ubiquitin-

binding domain (UBD) and the Cterminal UbL domain of 

DC-UbP. By pull-down and mass spectrometric analysis, 

we identified that DC-UbP can interact with both ubiquitin 

activating enzyme (UbE1) and a ubiquitin specific protease 

(USP5). UbE� plays an important role in the first step of 

protein ubiquitination, whereas USP5 (also named IsoT) is 

a deubiquitinating enzyme responsible for the hydrolysis of 

unanchored polyubiquitin chains. Our recent work indicated 

that the UbL domain of DC-UbP can interact with both UbE� 

and USP5. The interactions among these three proteins are 

speculated to modulate the activities of UbE� and USP5. 

Importantly, our experimental evidence showed that DC-UbP 

may be monoubiquitinated in cells. These results suggest 

that DC-UbP may play roles in balance of ubiquitination and 

deubiquitination.
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Novel proteomics method reveals an atypical hyperacidic 
Grp78/Bip isoform upregulated by treatment with TLR2 

agonists or bacterial infection in THP-1 cells without 
endoplasmic reticulum stress and apoptosis

1Lijun Tang, 2Cristian J. A. Asensio, 3Rodolfo C. Garcia

( 1Molecular Biology Research Center, School of Biological Science and Technology, Central South University, Xiangya 

Road 110, Changsha, 410078, Hunan, P.R.China, 2Leukocyte Biology Unit, International Centre for Genetic Engineering and 

Biotechnology (ICGEB), Area Science Park, Padriciano 99, Trieste,34012, ITALY , 3Leukocyte Biology Unit, International 

Centre for Genetic Engineering and Biotechnology (ICGEB), Area Science Park, Padriciano 99, Trieste,34012, ITALY ) 

Garcia@icgeb.org

TLRs are pattern recognition receptors that act as primary 

sensors of microbial products. There are now �0 TLRs 

identified in humans, found in both the innate and the 

adaptive immune system, where they play a pivotal role in 

the response directed against distinct, structurally conserved 

components of pathogens.THP-� macrophage-like cells were 

infected with Mycobacterium avium, Borrelia burgdorferi 

or heat-killed E. coli, or treated with agonists of TLR2 

and TLR4 for different times. We screened for proteome 

differences induced by the different agents by comparing 

with untreated cells after protein phosphorylation. One of 

the up-regulated phosphorylated proteins after infection 

or treatment with TLR2 agonists was identified as a novel 

Grp78/BiP isoform. This in vitro phosphorylated isoform 

(haGrp78) is less abundant and has a very low isoelectric 

point compared with the typical, more basic isoforms of 

Grp78 (bGrp78) that are not phosphorylated in vitro.haGrp78 

up-regulation is apparent from 6 hours after infection and 

peaks at 24 hours regardless of the bacterial type or the TLR2 

agonist. LPS as the TLR4 agonist did not affect the level 

of haGrp78, nor did 2-deoxyglucose-induced ER stress or 

thapsigargin- induced UPR.We also detected the total grp78 

for ER stress analysis and PARP-� for apoptosis analysis by 

western blotting. We didn’t find ER stress and apoptosis in 

THP-� cells by treatment with TLR2 agonists or bacterial 

infection.At day 4 postinfection, haGrp78 levels were higher 

when macrophages had ingested live as opposed to heat-

killed M. avium. This suggests that live, intracellular M. 

avium continuously synthesizes TLR2 agonistic molecules 

while residing and proliferating in the phagosome. All forms 

of Grp78 were found both in cytosolic and membrane cell 

fractions. The upregulation of haGrp78 has the potential to 

become a novel and useful marker of delayed and sustained 

effects of TLR2 agonists and of bacterial infections.
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Research on the function of a novel ionizing 
radiation inducible gene

Xiaojie Xu, Qinong Ye

(Academy of Military Medical Science) yeqn66@yahoo.com

Cells are constantly exposed to varieties of genotoxic stress 

that induce harmful DNA lesions. Failure to sense and repair 

DNA may lead to malignant transformation and tumor. DNA 

double-strand break (DSB) is the most deleterious damage 

among many types of DNA lesions. The response to DSB is 

initially detected by the MRN complex which is recruited to 

DSB and activates ATM kinase to phosphorylate H2AX into 

γ-H2AX. When H2AX is phosphorylated, the downstream 

factors of γ-H2AX such as MDC1, RNF8, RNF168, 

RAP80, BRCA� and 53BP� will be recruited to DSB. The 

accumulation of these repair factors at DSB is characterized 

by dots called foci. In this DSB damage response pathway, 

most regulators reported are positive regulators. However, 

negative regulators are rarely reported. Our work is the 

identification of a novel negative regulator called GA6.

Until now, little is known about the function of GA6. 

Previous study of GA6 was mainly focused on the interaction 

of GA6 with some transcription factors. However, other 

functions of GA6 still remain unknown. We first found that 

GA6 was a novel IR-inducible gene which could be regulated 

at both protein and mRNA levels. Cell growth curve and 

colony formation analysis indicated that GA6 sensitized cells 

to IR. Flow cytometry assay showed that knockdown of GA6 

led to G2/M arrest after IR. Cellular immunofluorescence 

staining displayed that the number of foci was reduced in 

GA6 overexpression cells.

To explore the sensitization mechanism of GA6, we searched 

for series of IR key factors which could be related to GA6. 

Fortunately, we found that GA6 could apparently reduce 

the level of γ-H2AX. Moreover, we found that GA6 could 

not only reduce the level of γ- H2AX and its downstream 

factors but also the number of these factors’ foci. Next, GST 

pull-down and co-immunoprecipitation demonstrated that 

GA6 interacted with multiple factors in γ-H2AX pathway, 

including H2AX, RNF8, RNF�68 and BRCA�.

Time-point experiment suggested that H2AX was the key 

target for GA6 and Ser�39 and Tyr�42 of H2AX were 

required for the interaction of H2AX with GA6. Besides, 

GA6 could reduce the phosphorylation level of Ser�39 and 

Tyr�42 without changing the level of total H2AX. Finally, 

we detected the expression of GA6 in �70 breast cancer and 

39 liver cancer patient tissues and the result showed that the 

expression of GA6 were higher in tumors than in adjacent 

normal tissues.

In conclusion, GA6 is a novel negative regulator in DSB 

damage response pathway. Further study on the function and 

mechanism of GA6 in IR would provide better theoretical 

basis and new molecular target for tumor radio-therapy and 

IR-based gene therapy.
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Modulating stat1 signaling by mitochondrial 
Tid1- a human homolog of bacterial DnaJ and 

the drosophila tumor suppressor Tid156
1Bin Lu, 2Yongzhang Liu, 3Carolyn Suzuki

( 1Attardi Institute of Mitochondrial Biomedicine, Wenzhou Medical College, Wenzhou, Zhejiang 325035, China, 2Attardi 

Institute of MitochondrialBiomedicine, Wenzhou Medical College, Wenzhou, Zhejiang 325035, China, 3 UMDNJ-New Jersey 

Medical School, Newark, NJ 07103, USA )

Tid� is a human homolog of bacterial DnaJ and the 

Drosophila tumor suppressor Tid56 that has two alternatively 

spliced isoforms Tid�-Long and Tid�- Short (Tid�-L and 

Tid�-S), which differ only at their carboxyl-termini. Although 

Tid� localizes overwhelmingly to the mitochondrial matrix, 

most published data demonstrate non-mitochondrial 

functions of Tid�. We are trying to resolve the paradox of 

how this mitochondrial matrix protein functions in both 

inside and outside of the mitochondrion. We demonstrate 

that Tid� isoforms have a conserved mitochondrial DnaJ-

like function that substitutes for the yeast mitochondrial 

DnaJ-like protein Mdj�p in the folding and degradation 

of proteins. Like Mdj�p, Tid� isoforms localize to human 

mitochondrial nucleoids, which are large protein complexes 

bound to mtDNA. Thus, like Mdjj�p, Tid� may be important 

for mtDNA maintenance. Unlike most DnaJs, Tid�-L and 

–S form hetero-complexes with one another. Our results 

show that Tid�-L has a longer half-life and residency time 

in the cytosol than Tid�-S, which may be explained by its 

selective interaction with Hsc70 in cytosol. Tid�-L has also 

been shown to interact with a number of non-mitochondrial 

proteins such as E7, an oncoprotein of human papilloma 

virus; UL9, an origin-binding protein of herpes simplex virus 

type � (HSV-�), Tax, a viral transactivator of human T-cell 

leukemia virus (HTLV- �), Jak2, a Janus kinase and Stat� 

(Signal Transducers and Activators of Transcription). Non-

mitochondrial Tid� has been implicated in the modulation of 

IFN-gamma signaling mediated by Stat�. We demonstrate 

here that Tid�-L overexpression inhibits IFN-gamma induced 

gene expression whereas Tid�-L knockdown upregulates this 

signaling pathway. Tid�-L knockdown increases IFN-gamma 

induced serine phosphorylation of Stat� and upregulates 

Stat� protein levels but has no effect on Stat� tyrosine 

phosphorylation. Further experiments are currently underway 

to explore the mechanism(s) by which Tid� modulates of 

Stat� signaling, such as the regulation of Stat� trafficking 

between the cytosol and nucleus and the regulation of Stat� 

degradation.

B-33



. ��0 . . ��� .

D-ribose can induce protein glycation 
and AGEs generation in vivo

Chanshuai Han, Rongqiao He
( State Key Lab of Brain and Cognitive Sciences,institute of Biophysics,Chinese Academy of Sciences ) herq@sun5.ibp.ac.cn

Advanced glycation end products (AGEs) have been 

implicated in the chronic complications of diabetes 

mellitus and have been reported to play an important 

role in the pathogenesis of Alzheimer's disease and other 

neurodegenerative diseases. Ribose is a kind of important 

reducing sugar in biological body, which can rapidly glycate 

proteins in vitro. To investigate the role of ribosylation in 

neurodegenerative diseases, five groups of C57/BL6J mice 

were injected daily and severally with 0.2% D-ribose, 2% 

D-ribose, 0.2% Dglucose, 2% D-glucose and saline as 

control, for 30 days. Both D-ribose and D-glucose treated 

mice serum protein glycation increased, and glycated serum 

protein in D-ribose treated mice was significantly higher 

than the same concentration D-glucose treated mice. Mice 

treated with both low and high concentration D-ribose 

showed significant in serum AGEs compared with saline and 

D-glucose groups. In the brain, the D-ribose treated mice 

exhibited a higher level AGEs. These results indicate that 

D-ribose can induce protein glycation and AGEs generation 

in vivo.

Identification and characterization of a novel 
gene ZFR from Tetrahymena thermophila

Jing Xu, Aihua Liang, Wei Wang

( Key Laboratory of Chemical Biology and Molecular Engineering of Ministry of Education, Institute of Biotechnology, Shanxi 

University, Taiyuan 030006, PR China ) gene@sxu.edu.cn

Following mating or conjugation, Tetrahymena thermophila 

undergoes an intriguing and programmed developmental 

process. Many genes are specifically expressed and play an 

important role during conjugation stage. ZFR (Zinc Finger 

Related protein) gene is specifically expressed during sexual 

reproduction. �200 bp ZFR gene consists of 4 exons that 

encode a predicted protein of 399 amino acids. The deduced 

protein sequence of Zfrp contains an N-terminal B-Box 

Zinc finger domain and C-terminal hydrophobic region. 

ZFR gene knockout Tetrahymena cell could not develop 

normally during conjugation stage. Localization of HA-Zfrp 

showed that Zfrp localized on the nuclear exchange junction 

of mating pairs during conjugation stage. Overexpression of 

HA-Zfrp showed Zfrp localized on oral apparatus and basal 

body during growing and starvation stage and localized on 

nuclear exchange junction of mating pairs during conjugation 

stage. Truncated Zinc finger domain of Zfrp didn’t affect 

Zfrp localization pattern. The results showed that Zinc finger 

is not necessary for Zfrp distribution and Zfrp could be an 

important structural protein during Tetrahymena's life cycle.
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A Drosophila metallophosphoesterase mediates 
deglycosylation of rhodopsin and promotes its 

transportation and stability in photoreceptor neurons
Jinguo Cao, Yi Li, Junhai Han

( Southeast University, the Key Laboratory of Developmental Genes and Human Disease ) junhaihan@seu.edu.cn

Before delivery to the cell surface, the oligosaccharide chains 

of newly synthesized membrane receptors are trimmed and 

modified to optimize their trafficking and/or signaling. In 

the case of Drosophila Rh� rhodopsin, the oligosaccharide 

chain is entirely removed before it reaches the membrane of 

rhabdomere, the photosensory organelle in fly photoreceptors. 

Here we show that a metallophosphoesterase dMPPE 

functions as a Mn2+/Zn2+-dependent phosphoesterase 

and mediates Rh� deglycosylation in vivo. In a dmppe 

mutant, Rh� remained glycosylated and was transported 

to rhabdomere more slowly than in wild type. Although 

the retained oligosaccharide chain did not affect Rh� 

localization and signaling, it renders Rh� more sensitive to 

endocytic degradation, and could cause morphological and 

functional defects in the photoreceptor cells of old dmppe 

flies. Our observations have revealed the importance of 

Rh� deglycosylation, and identified a phosphoesterase in 

the process of deglycosylation, which indicates that the 

glycosylation status of membrane receptors can be regulated 

by phosphorylation/dephosphorylation.

Overexpression of ran affects macronuclear 
amitosis in tetrahymena thermophila

Haixia Liang, 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

The ciliated protozoan Tetrahymena thermophila contains 

two distinct nuclei, the mitotic micronucleus and the amitotic 

macronucleus. Although a bipolar spindle does not form 

during macronuclear amitosis, microtubules are reassembled 

inside the macronucleus and linking the macronucleus and 

cell cortex in the cytoplasm. Ran, a small GTPase belonging 

to the Ras superfamily, has been proposed to play a vital 

role in mitotic spindle formation. To further understand the 

function of Ran , we construct RAN gene overexpression 

vector. The overexpression strains RanOE-Cu428 and 

RanOE-B2086 were obtained by biolistic transformation 

and confirmed by Real -time RT-PCR and western blotting. 

Growing analysis showed that overexpression strains 

proliferate slowly than the wild type strains. HA-tagged Ran 

localized to the micronucleus and macronucleus in vegetative 

and starvation cells. Nuclear staining revealed that abnormal 

macronuclear division occurs in overexpression strains. 

These results provided evidence that Ran is involved in 

macronuclear amitosis in Tetrahymena thermophila.
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Computational modeling toward 
understanding agonist binding on dopamine 3

Yaxue Zhao, Jian Zhang

( Shanghai Jiao Tong University ) jian.zhao@sjtu.edu.cn

The dopamine 3 (D3) receptor is a promising therapeutic 

target for the treatment of nervous system disorders such as 

Parkinson’s disease and current research interests primarily 

focus on the discovery/design of potent D3 agonists. Herein, 

a well-designed computational protocol, which combines 

pharmacophore identification, homology modeling, molecular 

docking and molecular dynamics (MD) simulations, was 

employed to understand the agonist binding on D3 aiming 

to provide insights into the development of novel potent D3 

agonists. We 1) identified the chemical features required in 

effective D3 agonists by pharmacophore modeling based 

upon �8 known diverse D3 agonists; 2) constructed the 

three dimensional (3D) structure of D3 based on homology 

modeling and the pharmacophore hypothesis; 3) identified 

the binding modes of the agonists to D3 by the correlation 

between the experimental binding free energies and the 

predicted values; 4) investigated the induced fit of D3 upon 

agonist binding through MD simulations. The pharmacophore 

models of the D3 agonists and the 3D structure of D3 can be 

used for either ligand-based or receptor-based drug design. 

Furthermore, the MD simulations further give the insight 

that the long and flexible EL2 acts as a “door” for agonist 

binding, and the “ionic lock” at the bottom of TM3 and TM6 

is essential to transduce the activation signal.
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Identification of angiogenin-interacting 
proteins and its function in cell migration

Saisai Wei, Xiangwei Gao, Jinfeng Su, Zhengping Xu

( Zhejing University, School of Medicine ) zpxu@zju.edu.cn

Angiogenin  (ANG) involves  in  angiogenesis  and 

tumorigenesis. However, its mechanism of action remains 

elusive. To identify ANG-interacting partners,  co-

immunoprecipitation (Co- IP) combined with mass spectrum 

(MS) analysis was employed, and 20 proteins were found 

to be potential moleculars in HeLa cells, two of which have 

been reported. Functional annotations revealed that IQ motif 

containing GTPase activating protein � (IQGAP�), non-

muscle myosin heavy chain 9 (MYH9), α-actinin 4 (ACTN4), 

and β-actin (ACTB) were involved in the processes of actin 

cytoskeleton regulation, cell adhesion, and cell migration. 

The interactions between ANG and the four proteins were 

confirmed by immunoprecipitation assay, suggesting a role 

of ANG in the regulation of cell migration. To verify this 

hypothesis, we first showed the co-localizations of ANG with 

actin cytoskeleton proteins and the binding of ANG to actin 

cytoskeleton proteins at the focal adhesion (FA) sites. Next, 

we measured F-actin with TRITC-conjugated phalloidin, 

focal adhesion with paxillin antibody, and phosphorylated-

FAK levels with Western-blot in ANG knocked-down cells. 

Data showed that the formation of stress fibers was enhanced, 

focal adhesions were enlarged, and EGF-stimulated focal 

adhesion kinase activation was inhibited while ANG was 

down-regulated. Finally, we used wound healing assay 

to determine the migration speed, and found that EGF-

stimulated migration was retarded in ANG down-regulated 

cells. Altogether, our data suggested that ANG might regulate 

actin cytoskeleton dynamics and cell adhesion through 

interacting with actin cytoskeleton proteins, thus to promote 

cell migration.

Key words: angiogenin, cytoskeleton, cell adhesion, cell 

migration
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Direct interaction of candidate tumor suppressor 
MARVELD1 with nuclear import receptor 

importinβ1 and phosphorylation of MARVELD1 
at Thr-51 promoting the import efficiency

Ming Shi, Jian Ran Hu, Hong Jian Liang, Yu Li
( Department of Life Science and Engineering,Harbin Institute of Technology ) liyugene@hit.edu.cn

Abstract MARVELD�(MARVEL domain containing �) is a 

tumor-related protein, which is different from other proteins 

of MARVEL family for its nuclear localization. In previous 

research, we found that MARVELD� was down-regulated for 

methylation in multiple tumors. In this study, We identified 

N terminal �-35 amino acids of MARVELD� was the direct 

interaction domain with Importinβ1 by GST pull-down 

followed Western blot analysis and Confocal. Moreover, we 

investigated phosphorylation of MARVELD� and its effect 

on subcellular location of MARVELD�. We found that Thr5� 

is phosphorylation site in MARVELD� by site-directed 

mutagenesis and Western blot analysis. Substitution of Thr5� 

by Ala, which abolishes the phosphorylated form of Thr5�, 

eliminates the binding capacity to Importinβ1 and caused 

marked reduction of nuclear location. While the mimic 

phosphorylated form of Thr5�, substation of Thr5� by Asp, 

enhanced the binding capacity and nuclear location slightly. 

According to phosphorylation site prediction and conserved 

motif (S/T)X(R/K) of Thr51 in MARVELD1, we supposed 

Thr5� of MARVELD� was a potential PKC phosphorylation 

si te.  So we analyzed the phosphorylation level of 

MARVELD� by Phorbol �2-myristate �3-acetate(PMA) 

induction. PMA could enhance the phosphorylation 

level of Thr5� in MARVELD� and the binding capacity 

of MARVELD1 to Importinβ1. The results indicated 

MARVELD� protein was PKC substrate, and its functional 

site was in nucleus.
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Pharicin B stabilizes retinoic acid receptor-a 
and presents synergistic differentiation 

induction with ATRA in myeloid leukemic cells
1Zhimin Gu, 2Yingli Wu, 2Meiyi Zhou, 2Chuanxu Liu, 2Hanzhang Xu, 3Yong Zhao, 

2Ying Huang , 3Handong Sun, 4Guoqiang Chen

( 1Institute of Health Sciences, Shanghai Institutes for Biological Sciences, Chinese Academy of Sciences (CAS)/Shanghai 

Jiao-Tong University School of Medicine (SJTU-SM), Shanghai, 200025, CHINA, 2Department of Pathophysiology, Key 

Laboratory of Cell Differentiation and Apoptosis of Chinese Ministry of Education, Chemical Biology Division of Shanghai 

Universities E-Institutes, SJTU-SM, Shanghai, 200025, CHINA, 3State Key Laboratory of Phytochemistry and Plant Resources 

in West China, Kunming Institute of Botany, CAS, Yunnan, CHINA, 4Key Laboratory of Cell Differentiation and Apoptosis of 

Chinese Ministry of Education, Chemical Biology Division of Shanghai Universities E-Institutes, SJTU-SM, Shanghai 200025, 

CHINA ) chengq@shsmu.edu.cn

All-trans retinoic acid (ATRA), a natural ligand for the 

retinoic acid receptors (RARs), induces clinically remission 

in most acute promyelocytic leukemia (APL) patients through 

differentiation induction and/or eradication leukemia-

initiating cells. It is believed to be of importance to explore 

agents to protect RAR pools for a heightened differentiation 

response to ATRA. Here we identify that pharicin B, a novel 

natural ent-kaurene diterpenoid from I. pharicus leaves, can 

rapidly stabilize RAR protein in some myeloid leukemic cell 

lines and primary leukemic cells from AML patients, even in 

the presence of ATRA which induced loss of RARα protein. 

Pharicin B also enhances ATRA-dependent transcriptional 

activity of RAR protein in PML-RAR-positive APL cell 

line NB4 cells. We also showed that pharicin B presents 

synergistic or additive differentiation-enhancing effect with 

ATRA in several AML cell lines and some primary leukemic 

cells, especially those from APL patients. Additionally, 

pharicin B can overcome retinoid resistance in 2 of three 

NB4- derived ATRA-resistant subclones. These findings 

provide a good probe for chemical biology investigation for 

pathophysiological and therapeutic significances of RAR and 

PML-RAR proteins, and suggest that an approach combining 

ATRA with pharicin B warrants further investigation as a 

therapeutic strategy for myeloid leukemia.
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Activation of protease-activated receptor 4 
by secreted trefoil factor 2 and functional 

implications in mucosal healing
1Yong Zhang, 1Guoyu Yu, 1Yanjie Wang, 1Yang Xiang, 1Qian Gao, 1Ping Jiang, 1Jie Zhang,

 1Wenhui Lee, 2Yun Zhang

( 1Kunming Institute of Zoology, the Chinese Academy of Sciences, 2Key Laboratory of Animal Models and Human Disease 

Mechanisms of the Chinese Academy of Sciences, Kunming Institute of Zoology, the Chinese Academy of Sciences, Kunming, 

Yunnan 650223, China ) zhangy@mail.kiz.ac.cn

One of the fundamental actions of trefoil factors (TFFs) is to 

promote epithelial-cell restitution, a process that promotes 

epithelial-cell migration to reseal superficial wounds after 

mucosal injury. The receptor(s) and molecular mechanisms 

of TFFs that are also greatly involved in tumorigenesis are 

largely unknown. Here we demonstrated that Bm- TFF2, 

an amphibian TFF, activates human platelets via protease-

activated receptor (PAR) �. Bm-TFF2-induced platelet 

activation was abrogated by the receptor desensitization and 

the specific antagonists of PAR1, but was not influenced by 

those of PAR4. Bm-TFF2 showed a PAR�-dependent binding 

to platelets and to CHO cells. Different from thrombin, 

Bm-TFF2 activated PAR� in a manner that is independent 

of the receptor cleavage and tethered-ligand unmasking. 

A possibility that human TFF2 may exert its activity via a 

PAR was further evaluated. Structural analysis revealed a 

conserved region (GF/YPGIT/S) within mammalian TFF2 

proteins, which is highly homologous to PAR4 tethered-

ligand (GYPGQV). PAR4-negative human gastric epithelial 

AGS cells became highly responsive to human TFF2 

(�00-300 nM) in cell migration and wound healing upon 

PAR4 expression, although human TFF2 (0.�-� micromole) 

did not activate platelets. Furthermore, PAR4- expressed 

AGS cells responded to human TFF2 treatment with robust 

phosphorylation of extracellular signal-regulated kinases 

1/2, which was inhibited by P4pal10, a specific PAR4 

antagonist. Finally, the binding of human TFF2 to PAR4-

expressed CHO cells significantly augmented. Similar results 

were also obtained in PAR4 activation by porcine TFF2. 

Immunohistochemical study illustrated that TFF2 and PAR4 

were highly expressed and located in the same regions (from 

the basal to middle portions) of human gastric mucosal 

microenviroments, suggesting their interaction and the 

occurrence of TFF2-activated PAR4 signaling in vivo. Our 

findings provide first evidence that a trefoil factor activates 

a protease-activated receptor to exert its biological activity. 

Further studies of putative TFFactivated PAR signaling, its 

functional implications and regulatory mechanisms inside 

are highly interesting in uncovering the hitherto unknown 

molecular bases of mucosal functions in physiology and 

disease states.
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Functional domain prediction of major 
structural protein of C6/36 densovirus

1Zhihong Li, 2Jian He, 2Jingqiang Zhang
( 1College of Medical Science ,China Three Gorges University, 2State Key Laboratory of Biocontrol, Sun Yat-sen University ) 

lizhihong923@163.com

Aedes albopictus C6/36 cell densovirus (C6/36 DNV) 

belongs to the brevidensovirus genus of the Parvoviridae 

family and chronically infects A. albopictus C6/36 cell 

line[1]. The capsid of C6/36 DNV consists of viral proteins 

VP� and VP2. VP� contains the full-length sequence of VP2, 

as well as an additional �4 amino acid at N-terminus[2]. We 

determined the three-dimensional structure of C6/36 DNV 

virion at 9Å resolution by cryo electron microscopy (cryoEM) 

and image reconstruction(unpublished result). A presumption 

about functional domain of major structural protein of C6/36 

DNA had been set up through

three dimensional structure, sequence alignment and 

secondary structure prediction, which suggested that both 

VP2 and the part corresponding to VP2 in VP� participated 

in the formation of icosahedral capsids, whereas the unique 

�4aa lacking in VP2 seemed to be exposed outside of viron 

and might take the responsibilities of contact between 

structural proteins in capsid assembly and signal release of 

nuclear localization. Another insteresting finding was that the 

site of E�67P�68 on VP� may be the receptor binding site of 

C6/36DNV.

Key words:C6/36DNV / Functional Domain / Prediction / 

Structural Protein
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Bioinformatics and interactions of heavy metals 
and peptides based on bacterial display technology

Nian Jiang, Canquan Mao

( Laboratory of Molecular Evolution and Applied Biology, School of Life Science and Engineering, Southwest Jiaotong 

Universit ) maocq@home.swjtu.edu.cn

Molecular interactions have already been the interest of life 

science research, the study of the interactions between heavy 

metal ions and metal binding peptides(protein) has been an 

important and active area of bioinorganic chemistry, as well 

the especially difficult area of molecular interaction.

In this study, homology blast, sequence alignment and 

construction of molecular cladogram of �2� heavy metal 

binding peptides from various origins with different heavy 

metal specificities were analyzed by Clustal X for multiple 

sequence alignment and other bioinformatics methods, then 

on the basis of our lab’s previous work, oligonucleotides of 

two Cd2+-binding peptides(MBP� and MBP2)were designed 

and synthesized. The cloning components (poly-HIS, EGFP, 

HAGS, MBP� and MBP2) were engineered into the C 

terminal of E.coli surface display system Lpp-OmpA and 

confirmed by sequencing, Western blot and bacterial ELISA.

Heavy metal binding peptides selected from peptide library 

were rich in His, without Cys, with no metal binding peptide 

motifs and no conservative in evolution; partial amino acid 

sequences(such as hexapeptide) would be homologous blast 

found in protein database which were mainly of zinc related 

transcription factors, providing rationale for simplifying 

complicated metal-binding protein-metal complex to 

simulation of metal-metal binding peptide structure; 

recombinant Cd2+-binding peptides were successfully 

constructed and displayed on the surface of the E. coli with 

significant difference on bacterial ELISA and a 21kD fusion 

recombinant protein on Western blot; the metal binding 

peptides displayed on the cell surface of engineered bacteria 

reinforced the resistance to Cd2+. The further work of the 

analysis of the displayed peptides against heavy metals were 

still in process. 

The work offered great theoretic values and new ways for 

the study of the interactions between heavy metal binding 

peptides and heavy metal ions.

Key words: bioinformatics; heavy metals; display; 

interaction; metal binding peptide.
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Substrate-induced changes in protease active site 
conformation impact subsequent reactions with substrates

1Rong Pan, 2Zijian Zhang, 2Rongqiao He

( 1University of New Mexico, 2Institute of Biophysics, Chinese Academy of Sciences ) herq@sun5.ibp.ac.cn

Enzymatic catalysis of biochemical reactions is essential 
to all living systems. The “lock and key” and “induced fit” 
models were early contributions to our understanding of the 
mechanisms involved in the reaction between an enzyme 
and its substrate. However, whether a given substrate-
induced conformation is rigid or remains flexible has not 
yet been determined. By measuring the enzyme activity 
and intrinsic fluorescence of a nonspecific Eisenia fetida 
protease-I with different chromogenic substrates, we show 
that in subsequent reactions of protease with substrates, both 
the “lock and key” and “induced fit” mechanisms are used 
depending on the degree of conformational change required. 
Chromozym-Th (or -Ch) -induced protease conformations 

were unable to bind chromozym-U. The chromozym-U-
induced protease conformation remained flexible and could 
be further induced by chromozym-Th and chromozym-Ch. 
When low concentrations of GuHCl were used to disturb the 
conformation of the enzyme, only small changes in intrinsic 
fluorescence of the chromozym-TH-induced protease were 
detected, in contrast to the native enzyme whose intrinsic 
fluorescence markedly increased. This indicates that the 
substrate-induced enzyme was relatively rigid compared with 
the native protease. Utilising a “lock and key” mechanism for 
secondary substrate reactions may have adaptive value in that 
it facilitates high efficiency in enzymatic reactions.

Cloning, expression of HIV-1 Vif gene in 
prokaryotic cells and evaluation of its bioactivity

Xiaolin Qin, Chaoqi Liu, Huiting Liu, Gongze Wang, Yanlin Wang

( Institute of Molecular Biology of Three Gorges University ) chaoqil@yahoo.com

[Abstract] Objective: HIV-� replication can be inhibited by 
the Src tyrosine kinase Hck, which presents in cells of the 
monocyte–macrophage lineage. This negative effect can be 
counteracted by HIV-� Vif through a direct interaction with 
the SH3 domain of Hck and an inhibition of Hck kinase 
activity. In order to establish a screening plateform of Vif and 
SH3 proteins interaction we clone HIV-� Vif gene, construct 
prokaryotic expression plasmid and detect its expression and 
biological activity. Methods: HIV-� Vif gene was obtained 
by PCR and cloned into the vector pET28a(+) to construct 
prokaryotic expression plasmid pET28a(+)/Vif. The positive 
plasmid was identified by double enzyme digestion and 
sequencing. Positive plasmid was transformed to E.coli 
BL2�(DE3) and the expressed product was identified by 

SDS-PAGE electrophoresis and western blot analysis. 
Vif protein was expressed and purified and its biological 
activity was assayed. Results:The plasmid pET28a(+)/Vif 
was correctly constructed. Through transformation of 
pET28a(+)/Vif into E. coli BL21(DE3). Vif protein was 
expressed and purified. We also purified and confirmed the 
SH3 and GST proteins. The renatured protein showed that 
Vif could specifically bind to SH3(HCK) domain by pull-
down assay. Conclusion: We successfully cloned, expressed 
and purified HIV-� Vif protein. The binding activity of Vif 
and SH3 protein provides the basis for further establishing 
the screening plateform for anti-HIV-� drugs.

Keywords: HIV-� Vif  SH3(HCK)  GST pull-down
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Neutralizing epitopes of recombinant rat 
heme oxygenase-1

1Xuran Wei, 1Qingjun LIu, 2Yaping Gao, 1Jun Yang, 1Bo Wang, 2Guang Yang, 1Hong Zhou

( 1Beijing Institute of Transfusion Medicine, 2Beijing Institute of Basic Medical Sciences ) zhoutt@yahoo.com.cn

To determine the optimal expression condition in E. coli and 

purification methods of recombinant rat HO-1 (ΔrHO-1), 

to prepare the neutralizing antibody using the purified 

protein, and to screened out epitopes of ΔrHO-1 by Phage 

Display. PMW172/ΔrHO-1 plasmid coding recombinant 

rat heme oxygenase-� was transformed into E. coli BL2�. 

The optimal expression condition was determined by using 

different concentrations of IPTG, rotation speeds and 

times of shaking. The purified ΔrHO-1 was obtained by 

ultrasonication, high-speed centrifugation, salt fractionation 

and sieve chromatography. HO-� in vitro activity assay was 

established to detect the activity of ΔrHO-1. The antibody 

was prepared from the New-Zealand rabbits immunized with 

purified ΔrHO-1. The titer and specificity of the antibody 

were determined by ELISA and Western Blot respectively 

and the neutralizing activity of the antibody was measured 

by HO activity assay. Epitopes of ΔrHO-1 were screened 

out by Phage Display, and the epitopes sequences were 

analyzed. The antibodies were prepared from the New-

Zealand rabbits immunized with synthesis epitopes peptides, 

and the neutralizing activity was tested by HO activity 

assay. Through prokaryotic expression and purification, we 

got ΔrHO-1 with high purity and activity. The polyclonal 

antibody specific to ΔrHO-1 had high specificity to HO-1, 

and it can neutralize 72.6% catalytic activity of ΔrHO-1. 

After screening epitopes of ΔrHO-1 by Phage Display, 

we obtained 3 epitopes (A�, natural peptide and A�3). 

Synthesized A�, natural peptide and A�3 were used to 

prepare their polyclonal antibodies, and the antibody of A�3 

can neutralize HO-1 activity. We obtained ΔrHO-1 with high 

purity and activity, and polyclonal antibody with neutralizing 

activity. By screening epitopes and verification, A1, natural 

peptide and A�3 peptides were obtained and the antibody 

of A�3 can neutralize HO-� catalytic activity and is thus 

a neutralizing epitope. If its micromolecule single-chain 

antibody can be synthesized, it could be used in researches 

on related diseases and may provide a solid foundation for 

clinical diagnosis, therapeutics and prognosis.
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Cloning, expression and functional analysis 
of metallothionein MTT1 and MTT2 from 

tetrahymena thermophila
Qinglu Wang, Aihua Liang, Wei Wang

( Key Laboratory of Chemical Biology and Molecular Engineering of Ministry of Education, Institute of Biotechnology, Shanxi 

University, Taiyuan 030006, PR China ) gene@sxu.edu.cn

Metallothioneins (MTs) belong to a superfamily of 

intracellular metal-binding proteins, present in virtually 

all living organisms. In T. thermophila, 5 MT isoforms 

were cloned. MTT�, MTT3 and MTT5 were induced by 

cadmium ion; MTT2 and MTT4 were induced by copper 

ion. Sequences analysis showed that MTT� contains cys-

cys-cys and cys-cys sequences, similar to alpha-domain 

of mammalian MT�; MTT2 contains cys-x-cys sequence, 

similar to beta-domain of mammalian MT�. To investigate 

function of MTT� and MTT2, MTT� and MTT2 genes were 

cloned. Original MTT1 TAG /TAA triplet encoded Gln in 

Tetrahymena were substituted by CAG and CAA codon. In 

order to conduct spectral analysis, fourth valine of MTT� was 

substituted by tryptophan. Third threonine and ninth valine 

of MTT2 was substituted by tryptophan and phenylalanine, 

respectively. Then, MTT� and MTT2 were expressed in 

E.coli BL2� and purified from inclusion bodies by affinity 

chromatography. According to fluorescence quenching, 

MTT� mainly bind �6 bivalent ions, whereas MTT2 mainly 

bind �� bivalent ions. Circular Dichroism spectroscopy 

showed that the secondary structure of MTT� is primarily 

consisted of alpha-helical and beta-turn, in contrast, the main 

structure of MTT2 is random coil. Fourier transform infrared 

spectroscopy showed that Cd�6-MTT� and Cd��-MTT2 

extruded Cd and form disulfide bond when the complex 

reacted with nitric oxide. Stability constant of MTT� 

with Cd(II), Hg(II), Zn(II) is KCd-MTT�=�.45×�020.45, 

KHg-MTT�=2.47×�0�9.43, KZn- MTT�=�.4�×�0�6.60, 

respectively. Stability constant of MTT2 with Cd(II), Hg(II), 

Zn(II) is KCd-MTT2=2.�9×�0�8.�0, KHg-MTT2=8.46×

�07.79, KZn-MTT2=�.4�×�0�0.98, respectively. MTT� and 

MTT2 showed different stability constant for Zn(II), Cd(II) 

and Hg(II). The results implied that MTT� could have more 

important role in detoxification of metal ion and MTT2 

prefer maintaining homeostasis of metal ions.

Key words: Metallothionein; Tetrahymena thermophila; 

expression; spectral analysis
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MyBPC-1 mediates recruitment of creatine 
kinase to myosin during muscle contraction

Zhe Chen, Tongjin Zhao, Jie Li, Yansong Gao, Yongbin Yan and Haimeng Zhou

( School of life sciences, Tsinghua University, Beijing, 100084, R. P. China )  zhm-dbs@mail.tsinghua.edu.cn

Muscle contraction requires high energy fluxes, which is 

supplied by muscle type creatine kinase (MM-CK) that 

couples to the M-line. However, little is known about the 

detailed molecular mechanisms of how MM-CK participates 

in and is regulated during muscle contraction. In this 

research, proteins interacting with CK were identified by 

yeast two-hybrid analysis, and it was found that the function 

of CK was mediated by slow skeletal muscle type MyBP-C 

(MyBPC�). The physical interaction between MyBPC� 

and MM-CK was further verified by GST pull-down and 

co-immunoprecipitation experiments. The interaction 

between MyBPC� and MM-CK was dependent on creatine 

concentration in a dose-dependent manner, but was not 

affected by ATP, ADP and phophocreatine. Acidic condition 

favored MyBPC�-CK interaction, and the two molecules 

dissociated at pH above 7.5. Domain mapping experiments 

indicated that MyBPC� interacted with MM-CK via its 

C-terminal domains, which are also the binding sites of 

myosin. The physical association of myosin, MyBPC� and 

MM-CK was identified by both in vitro cosedimentation 

experiments and in vivo immunofluorescence assay in 

differentiated cardiomyoblast H9c2 cells. The functional 

coupling of the three proteins was examined by ATPase 

activity assay, and the results indicated that the association 

of the three proteins increased the reaction velocity and 

decreased the apparent Km value of myosin. The results 

herein suggest that MyBPC� acts as an adaptor to connect 

the ATP consumer myosin and regenerator MM-CK for 

efficient energy metabolism and homeostasis during muscle 

contraction.
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Structural and kinetic investigation of 
Streptococcus pneumoniae N-acetyl-

hexosaminidase StrH
Yongliang Jiang1,#, Weili Yu1,#, Junwei Zhang1, Cecile Frolet2, Annemarie di Guilmi2,

 Congzhao Zhou1, Thierry Vernet2, Yuxing Chen1

( 1 Hefei National Laboratory for Physical Sciences at Microscale and School of Life Sciences, University of Science and 

Technology of China, Hefei, Anhui 230026, People’s Republic of China. 2 Institut de Biologie Structurale Jean-Pierre Ebel, 

UMR 5075, Laboratoire d'Ingénierie des Macromolécules, 41 rue Jules Horowitz, 38027 Grenoble, France. ) #Both authors 

contributed equally to this work.  E-mail: cyxing@ustc.edu.cn, Tel/Fax: +86 551 3602492

N-acetyl-hexosaminidase (EC 3.2.1.52) from glycoside 

hydrolase family 20 (GH20) catalyzes the hydrolysis of 

β-1,4 linked N-acetylglucosamine (GlcNAc) group from 

the non-reducing end of glycoconjugates. The putative 

surface-exposed N-acetyl-hexosaminidase StrH is believed 

to contribute to the virulence of Streptococcus pneumoniae 

by the removal of GlcNAc on host defense molecules after 

the cleavage of sialic acid and galactose by neuraminidase 

(NanA) and β-galactosidase (BgaA), respectively. Multiple 

sequence alignments demonstrate that StrH contains a tandem 

repeat of two GH20 domains with 50% sequence identities. 

Here we report the crystal structure of first GH20 domain 

(residues �75-547) together with the linker region between 

the two GH20 domains (548-6�5) in complex with GlcNAc 

at 2.� Å resolution. As postulated, the first GH20 domain 

adopts a similar structure with other GH20 enzymes, which 

is folded into a (β/α)8 barrel with the active site residing at 

one end of the β-barrel. The linker region located at one side 

of the first GH20 domain has a unique structural feature 

of a three-helices bundle. Comparative structural analysis 

supports the catalytic mechanism involving substrate-

assisted catalysis. Furthermore, the kinetic investigation of 

the enzyme demonstrates that both individual GH20 domains 

have comparable enzymatic activity, while the full length 

enzyme has an activity (Kcat/Km) of about �0-fold. Taken 

together, these findings define a unique domain organization 

of StrH, both domains of which adopt a common catalytic 

mechanism for GH20 enzymes. 

Keywords:  N-acetyl-hexosaminidase, Streptococcus 

pneumoniae, enzymatic activity, crystal structure
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Crystal structure of choline-binding 
protein J from Streptococcus pneumoniae

Junwei Zhang1, Yongliang Jiang1, Weili Yu1, Cecile Frolet2, Annemarie di Guilmi2, 
Congzhao Zhou1, Thierry Vernet2, Yuxing Chen1,*

( 1 Hefei National Laboratory for Physical Sciences at Microscale and School of Life Sciences, University of Science and 

Technology of China, Hefei, Anhui 230026, People’s Republic of China. 2 Institut de Biologie Structurale Jean-Pierre Ebel, 

UMR 5075, Laboratoire d'Ingénierie des Macromolécules, 41 rue Jules Horowitz, 38027 Grenoble, France. ) * Corresponding 

author: E-mail: cyxing@ustc.edu.cn, Tel/Fax: +86 551 3602492

The gram-positive bacterium Streptococcus pneumoniae is 

a major human pathogen responsible for many infectious 

diseases such as pneumoniae, sepsis, otitis media and 

meningitides. Surface-exposed proteins are key players in 

the infectious process. These surface proteins are mainly 

classified into three groups: proteins with an LPxTG-motif, 

choline binding proteins (CBPs) and lipoproteins. CBPs 

bind to the choline moieties of teichoic acid in the cell wall 

and lipoteichoic acid in the membrane through their choline 

binding motifs (CBMs) by non-covalent interactions. Here, 

we report the crystal structure of choline-binding protein 

J (CbpJ) at 2.0 Å by molecular replacement method using 

CbpF as the search model. CbpJ is folded into two distinct 

domains, an N-terminal disc-shaped domain and a C-terminal 

CBMs. As expected, each of the seven choline-binding 

repeats comprises a symmetrical β-hairpin followed by a 

loop and a coiled region which is the same as that of other 

CBPs. The N-terminal domain of CbpJ is structurally similar 

to that of CbpF whose function is to modulate the activity of 

the pneumococcal autolysin LytC. However, enzyme-linked 

immunosorbent assay indicated CbpJ bind to the C-reactive 

protein (CRP). Using HADDOCK program, we predicted 

the possible interaction pattern between CbpJ and CRP. 

These findings demonstrate that CbpJ might perform a novel 

regulatory function during pneumococcal pathogenic process.

Keywords: Streptococcus pneumoniae; choline-binding 

protein; crystal structure
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Alpha-fetoprotein affects the apoptosis through RA-
RAR signal pathway in human hepatoma cell lines

Chaoying Li, Shanshan Wang, Hui Li, Wei Jiang, Zhongmin Liu, Gang Li

( Department of Biochemistry and Molecular Biology, Peking University Health Science Center. Beijing 100191, China ) 

E-mail: lichaoying@bjmu.edu.cn

AFP is a well-recognized tumor marker for HCC, which 

is widely used in the diagnosis and the prognosis of 

hepatocellular carcinoma (HCC) patients. But the function 

of AFP in the development of HCC is not well known. 

Computer analysis showed that human AFP contains 

potential heterodimerization motifs capable of interaction 

with nuclear receptors and transcription factors. Therefore, 

AFP in cytoplasmic may affect development of human 

hepatoma cell lines through RA-RAR signal pathway. 

Results of Gene CHIP in this study shows many genes related 

to apoptosis or growth were upregulated or downregulated 

when HepG2 treated with ATRA. As transcription factor, 

RAR-RXR may regulate transcription of these genes. This 

study shows AFP and RAR can be co-localized in cytoplasm, 

as well as interact with each other in vivo/vitro. Inhibition of 

AFP expression in the AFP positive cell line HepG2 by AFP-

siRNA transfection results in an increase or decline of these 

genes. While enhance AFP expression in the AFP negative 

cell line HLE resulted in reverse effect. The results indicated 

that AFP served as an intracellular modulator regulates cell 

growth or apoptosis by binding and interacting with other 

signal molecules.

Expression of AFP-R and its role in hepatoma cell lines

Alpha-fetoprotein (AFP) was increased markedly in patients 

with hepatocellular carcinoma(HCC). AFP had the capacity 

to promote cell proliferation and differentiation via the AFP 

receptor (AFP-R) while the growth of hepatoma cells was 

inhibited by al�-trans retinoic acid (ATRA). In this study, 

Western Blot results showed that AFP-R was apparently 

expressed in HepG2 cells, but almost undetectable in HLE 

cells. Laser confocal microscopy was used to observe 

localization of AFP receptor. The results showed that AFP-R 

was distributed in cytoplasm and membrane of HepG2, 

but not HLE cells. After HepG2 cells was treated with 

different concentration of ATRA(20μM – 160μM) for 36h 

respectively, the results of Western Blot indicated that the 

level of AFP-R was reduced when the dosage was higher 

than 80μM. When 160μM ATRA was added, almost no AFP–

R was detected. The expression of AFP-R was significantly 

decreased when HepG2 cells was exposed to ATRA 

(80μM) for 12h. Expression of AFP-R was dose-dependent 

and time-dependent after being treated with ATRA. Co-

immunoprecipitation (CoIP) results showed that AFP could 

combine with AFP-R and RAR. All these data provided basis 

for further search on the role of AFP in the growth of HCC.

Jiang Wei, Chaoying Li, Shanshan Wang, Hui Li, Zhongmin Liu, Gang Li

( Department of Biochemistry and Molecular Biology, Peking University Health Science Center. Beijing 100191, China) E-mail: 

vivianj1101@bjmu.edu.cn
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Crystal structures of mitochondrial matrix 
protein Mmf1 and Mam33

Youguang Pu, Yongliang Jiang, Yanbin Teng, Yuxing Chen, and Congzhao Zhou

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

Technology of China, Hefei, Anhui 230027, People’s Republic of China. ) E-mail: zcz@ustc.edu.cn, Tel/Fax: +86 551 3600406

Saccharomyces cerevisiae Mmf� and Mam33 are highly 

conserved eukaryotic proteins, which locate in the 

mitochondrial matrix. Mmf� plays a critical role in the 

maintenance of mitochondria. In Δmmf1 mutant yeast, cells 

will lose the mitochondrial DNA and have a decreased 

growth rate, whereas the Δ  mutation may lead to a slower 

growth in glycerol medium but not in glucose medium, 

which suggests that Mam33 is involved in mitochondrial 

oxidative phosphorylation. 

Here we report the crystal structures of Mmf� and Mam33 

at 2.25 Å and �.89 Å, respectively. Like other members in 

YjgF/YER057c/UK114 family, Mmf1 adopts a trimeric 

organization and each subunit consists of a six-stranded 

β-sheet and two α-helices packing on the outer side of the 

β-sheet. The topology of the β-sheet adopts an order of 

1-2-3-6-4-5, where β4 and β5 are in parallel and others 

antiparallel. 

Three subunits of Mam33 form a doughnut-shaped 

quaternary structure with an unusually asymmetric charge 

distribution on the surface. Each subunit has six consecutive 

antiparallel β-strands flanked by two α-helices at the 

N-terminus and five at the C-terminus. 

Size-exclusion chromatography and surface plasmon 

resonance have proved that Mmf� and Mam33 interact with 

each other probably by polar interactions. Isothermal titration 

calorimetry will be performed to calculate their association 

constants. With the crystal structures of Mmf� and Mam33, 

we propose a putative model of the Mmf�-Mam33 complex, 

These findings provide the structural basis of how these two 

proteins are working together during mitochondrial oxidative 

phosphorylation and maintenance.

Keywords: Saccharomyces cerevisiae; Mmf�; Mam33; 

mitochondrial oxidative phosphorylation
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Crystal structure of cyanobacterial signal 
transduction protein PII in complex with PipX

Mengxi Zhao1,#, Yongliang Jiang1,#, Boying Xu1, Yuxing Chen1, Chengcai Zhang2,
and Congzhao Zhou1,*

( 1 Hefei National Laboratory for Physical Sciences at Microscale and School of Life Sciences, University of Science and 

Technology of China, Hefei, Anhui 230027, People’s Republic of China. 2 Aix-Marseille Université and Laboratoire de Chimie 

Bactérienne, Unités Propres de Recherche 9043, Centre National de la Recherche Scientifique, 31 Chemin Joseph Aiguier, 

13402 Marseille Cedex 20, France. ) # Both authors contributed equally to this work.  E-mail: zcz@ustc.edu.cn

PII proteins are signal transducers which are highly conserved 

in bacteria, nitrogen-fixating archaea and plants. They 

have a large flexible loop, named T-loop, which can adopt 

different conformations by covalent modification or binding 

to different effectors, to regulate the functions of diverse 

partner proteins. The PII partner PipX, first identified in 

unicellular cyanobacteria Synechococcus, exists exclusively 

in cyanobacteria. PipX also interacts with NtcA, the 

cyanobacterial global nitrogen regulator. Binding of PII and 

NtcA by PipX is mutually exclusive in a 2-oxoglutarate 

(2-OG)-dependent manner, that enables PII to indirectly 

regulate the transcriptional activity of NtcA. However, the 

structural basis for these exclusive interactions remains 

unknown. We solved the crystal structure of the PII–PipX 

complex from Anabaena sp. PCC 7�20 at �.90 Å resolution. 

A homotrimeric PII captures three subunits of PipX through 

the T-loops. Similar to PII from Synechococcus, the core 

structure consists of a four-stranded antiparallel β-sheet and 

two α-helices at the lateral surface. PipX adopts a novel 

structure composed of five twisted antiparallel β-strands and 

two α-helices, which is reminiscent of the PII structure. The 

T-loops of PII extend from the core structure as antennae 

which are stabilized at the cleft between PipX monomers 

via hydrogen bonds. In addition, the interfaces between the 

β-sheets of PipX and PII core structures partially contribute to 

complex formation. Comparative structural analysis indicated 

that PipX and 2-OG share a common binding site that 

overlaps with the �4 signature residues of cyanobacterial PII. 

Our structure of PipX and the recently solved NtcA structure 

enabled us to propose a putative model for the NtcA–PipX 

complex. Taken together, these findings provide structural 

insights into how PII regulates the transcriptional activity of 

NtcA via PipX upon accumulation of the metabolite 2-OG.

Keywords: cyanobacteria, signal transducers, PII, PipX, 

2-oxoglutarate
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Crystal structure of PACSIN F-BAR domain reveals 
a novel membrane curvature sensing mechanism

Xiaoyun Bai1,2, Geng Meng1,2, Guoming Li2, Yong Liu1,2, Xiaofeng Zheng1,2*

( 1National Laboratory of Protein Engineering and Plant Genetic Engineering, 2Department of Biochemistry and Molecular 

Biology, College of Life Sciences, Peking University, Beijing, 100871, .China, ) xiaofengz@pku.edu.cn* 

The BAR domain superfamily proteins are reported to 

involved in membrane-deforming activities connecting the 

actin cytoskeleton and the plasma membrane. The proteins 

of this family contain a BAR domain in the N terminus and 

a C-terminal SH3 domain, which have been found with 

membrane-deforming properties and could form membrane 

invaginations or tubulation. The different diameters of the 

membrane tubules depend on the curvature degree of the 

dimerized BAR domain structure and the oligomerization 

of the proteins. However, the mechanism of how F-BAR 

proteins function in membrane deforming activities is still 

incompletely understood. To elucidate the mechanism of 

membrane remodeling by F-BAR family, we solve the crystal 

structure of F-BAR domains of human PACSIN �, PACSIN 2 

and mouse PACSIN 3, and a mutant of mouse PACSN 3.

Protein kinase C and casein kinase 2 substrate in neurons 

(PACSIN), also named sydapin, is a protein family involved 

in the vehicle transportation and endocytosis. The PACSIN 

family contains neurospecific PACSIN �, the ubiquitously 

expressed PACSIN 2, and PACSIN 3 mainly found in lung 

and muscle tissues. The crystal structures of the PACSIN 

F-BAR domain show a shallow concave surface, and the 

lateral surface is curved into a tilde-like shape. The structures 

reveal a unique loop extrudes from the protein surface and 

influences the curvature of membrane bending mediated 

by the protein. Membrane tubules induced by the PACSIN 

F-BAR have different diameter tubes in comparison to 

other F-BAR proteins, indicating a novel packing lattice for 

PACSIN proteins in F-BAR domain family. By mutation 

analysis, we further investigated how the conformational 

changes of loop contribute to the differences of F-BAR 

packing lattices on membrane. Interestingly, our results 

reveal that the flexibility of the unique loop in PACSINs 

dramatically affect the lattice characteristic of these F-BAR 

domains by inducing the rotation of the neighboring dimers 

and then finally contribute to the family-specific various 

diameter tubules. We show here a novel mechanism on how 

PACSIN F-BAR domain lattices the spatial arrangement 

on membrane due to the flexibility of loop, suggests 

the profound function of PACSINs in vesiculation and 

endocytosis difference with other F-BAR domain proteins.
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Immunological characterization and critical 
amino acid analysis of the epitope fragment in 

tartary buckwheat allergen TBb

 Ping LI,  Zhuanhua Wang

( Key labratory of Chemical Biology and Molecular Engineering of Ministry of Education, Institute of Biotechnology, Shanxi 

University, Taiyuan 030006, P. R. China )

Tartary buckwheat is generally regarded as a nutritionally 

rich food source. However, previous studies prove that it also 

causes allergies to subjects. Allergenic proteins TBb(35kD) 

have been identified in tartary buckwheat, and epitope 

fragment F2 has the greatest binding activity to patients' 

serum IgE. It maybe contains the linear IgE-binding epitope 

of TBb. According to the results of sequence analysis and 

molecular modeling of TBb, three mutants of F2 gene 

(R�39A, R�4�A and D�44A) were reconstructed using the 

method of site-directed mutagenesis and each protein was 

expressed in Escherichia coli BL21. Following purification 

by Ni2+affinity chromatography, ELISA and dot blot were 

performed for wild type F2 and its mutants using sera from 

buckwheat allergic patients and healthy controls. Result 

indicated that mutants R�39A and D�44A had weaker IgE 

binding activity to patient’s sera than wild-type F2, implying 

that Arg�39 and Asp�44 might be involved in the allergic 

activity of TBb. But R�4�A had the weakest IgE binding 

activity, suggesting that  Arg�4� is the critical amino acid 

of TBb. This is the first report on critical amino acid of 

TBb. Our findings will contribute to the production of TBb 

hypoallergens, and to allergen-specific immunotherapy for 

tartary buckwheat allergy.

Keywords: Allergen, Immunological Characterization, 

Tartary Buckwheat
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Regulation of prototypic foamy virus 
release by tetherins

Fengwen Xu, Dan Xu, Sen Li, Xin Xu, Mingxiao Wang, Juan Tan, Wentao Qiao, Yunqi Geng

( College of Life Sciences, Nankai University ) gengyq@nankai.edu.cn

Retroviruses are highly successful intracellular parasites, host 

cells have evolved a variety of restriction factors that act to 

inhibit or block the viruses, such as ZAP (zinc-nger antiviral 

protein), APOBECs (apolipoprotein B mRNA-editing 

catalytic polypeptides), Fv1, TRIM5α, TRIM28 and Tetherin 

(BST2). A recently identied IFN-induced antiretroviral 

protein, termed tetherin (also variously known as BST2/

HM1.24/CD317), was recently identied as a restriction factor 

that prevents retroviral particle release from the surface 

of producer cells. Now it is known as a broadly specic 

inhibitor of enveloped particle release, such as retroviruses, 

filoviruses, herpesviruses. However, viral proteins such as 

HIV-1 Vpu, simian immunodeficiency virus Nef, and KSHV 

K5 counteract BST-2, thereby allowing mature virions to 

readily escape from infected cells.

Tetherin is a transmembrane protein with a highly unusual 

topology including an Nterminal cytoplasmic tail, a single 

membrane-spanning helix, an extracellular coiled-coil 

domain, and a C-terminal glycosylphosphatidylinositol (GPI) 

membrane anchor. It may bridge an interaction between the 

cellular membrane and the viral envelope with one of its two 

lipid-bilayer anchoring domains in each membrane.

Foamy viruses (FVs) are unconventional enveloped 

retroviruses with a replication strategy that is signicantly 

different from orthoretroviruses and bears some homology to 

that of hepadnaviruses. In our study, we found that Tetherin/

BST2 could inhibit the release of PFV (Prototypic foamy 

virus) without affecting the expression of cell-associated Gag 

protein, and the inhibition was antagonized by HIV Vpu. 

As to its antiviral function, both the transmembrane domain 

and GPI domain of hBST2 were important for the inhibition 

of PFV, while the dimerization and glycosylation of hBST2 

are not essential for its antiviral activity against PFV. In PFV 

infected HeLa cells, the level of endogenous hBST2 mRNA 

was decreased. Besides, not only homo BST2, but also agm 

BST2, bos BST2 and canis BST2 could inhibit the release 

of PFV. The transmembrane domain and GPI domain of 

agmBST2 were important for the inhibition of PFV.
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RelB is involoved in bovine foamy virus 
transactivatormediated transcription

Jian Wang, Juan Tan, Hongyan Guo, Qicheng Zhang, Rui Jia, Xuan Xu, Yunqi Geng, Wentao Qiao

( College of Life Sciences, Nankai University ) gengyq@nankai.edu.cn

Viruses are obligate intracellular parasites that depend 

on cellular machinery for their efficient transcription and 

replication. In a previous study we reported that bovine 

foamy virus (BFV) is able to activate the nuclear factor (NF)-

κB pathway through the action of its transactivator (BTas) to 

enhance viral transcription. However, the mechanism used 

by NF-κB to enhance BFV transcription remains elusive. To 

address this question we employed a yeast two-hybrid assay 

to screen for BTas-interacting proteins. We found that RelB, 

a member of NF-κB protein family, interacts with BTas. We 

confirmed the putative RelB–BTas interaction in vitro and 

in vivo, and identified the protein regions responsible for the 

RelB–BTas interaction. Using a luciferase reporter assay, we 

next showed that RelB enhances BFV transcription (BTas-

induced LTR transactivation), and that this process requires 

both localization of the RelB–BTas interaction in the nucleus 

and the Rel homology domain of RelB. Knockdown of 

cellular endogenous RelB protein using siRNA significantly 

attenuated BTas-induced LTR transcription. The results of 

ChIP analysis showed that endogenous RelB binds to the 

viral LTR in BFV-infected cells. Together, these results 

suggest that BFV engages RelB protein as a cotransactivator 

of BTas to enhance viral transcription. In addition, our 

findings indicate that BFV infection up-regulates cellular 

RelB expression through BTas-induced NF-κB activation. 

Thus, this study demonstrates the existence of a positive 

feed-back circuit in which BFV utilizes the host’s NF-κB 

pathway through RelB protein for efficient viral transcription.
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Cadmium-elevated intracellular free Ca2+ activates 
JNK, Erk1/2, and mTOR signaling network by CaMKII 
phosphorylation, leading to apoptosis of neuronal cells

Sujuan Chen, Yijiao Xu, Zhen Zhang, Hongwei Ma, Long Chen

( College of Life Sciences, Nanjing Normal University, Jiangsu Province Key Laboratory for Molecular and Medical 

Biotechnology, , Nanjing 210046 ) lchen@njnu.edu.cn

Cadmium (Cd), a highly toxic heavy metal, induces 

neurodegenerative diseases. Recently we have demonstrated 

that Cd may induce neuronal apoptosis in part through 

activation of the mitogen-activated protein kineses (MAPK) 

and mammalian target of rapamycin (mTOR) pathways. 

However, the underlying molecular mechanism remains 

enigmatic. Here, we show that Cd induced intracellular 

free calcium ion ([Ca2+]i) elevation, leading to apoptosis 

of neuronal cells. Pretreatment with BAPTA/AM, an 

intracellular Ca2+ chelator, significantly abolished Cd-

triggered [Ca2+]i elevation, and prevented cell death, 

suggesting that Cd-induced apoptosis is attributed to its 

induction of [Ca2+]i elevation. Furthermore, we observed 

that Cd-elevated [Ca2+]i activated JNK, Erk1/2, p38, and 

mTORmediated S6K� and 4E-BP� signaling network, which 

was abrogated by BAPTA/AM. Pretreatment with 2-APB, a 

membrane-permeable inhibitor of IP3R, markedly attenuated 

Cd-induced [Ca2+]i elevation, and partially blocked Cd-

activated Erk1/2, JNK, p38 and mTOR pathways, as well as 

neuronal apoptosis, revealing that Cd-induction of ER Ca2+ 

release was implicated in [Ca2+]i elevation. Consecutively, 

we noticed that Cd was involved in phosphorylation of 

calcium/calmodulin-dependent protein kinase II (CaMKII) 

signaling via induction of [Ca2+]i elevation, leading to 

activation of MAPK and mTOR pathways and neuronal 

apoptosis. This is supported by the findings that BAPTA/AM, 

2-APB and CaMKII inhibitor KN93, respectively, partially 

blocked Cd activation of CaMKII. These results indicate 

that Cd-elevated [Ca2+]i activates JNK, Erk1/2, and mTOR 

signaling network by CaMKII phosphorylation leading to 

apoptosis of neuronal cells. Our findings strongly suggest that 

the inhibitors of mTOR, JNK, Erk1/2, CaMKII and IP3R, or 

intracellular Ca2+ chelator (BAPTA/AM) may be exploited 

for prevention of Cd-induced neurodegenerative diseases.
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Molecular Modeling, docking and dynamic 
simulation of GNA-related lectins for potential 

prevention in influenza virus (H1N1)

Lili Xu, Wenwen Li, Zhiyi Xie, Jinku Bao

( School of Life Science, Sichuan University, Chengdu 610064, China ) jinkubao@yahoo.com

Abstract Galanthus nivalis agglutinin (GNA)-related lectin 

family, as a mannose or sialic acid specific lectin family, 

exhibits significant anti-HIV and anti-HSV properties, 

which are closed associated with their carbohydrate-

binding activities. However, there is still not any conclusive 

evidence of the anti-influenza effects of GNA-related 

lectins. Hemagglutinin (HA) is the most important envelope 

glycoprotein of influenza virus surface implicated in 

receptor recognition and fusion. Previous studies reported 

the combination of HA and sialylated glycans exposed on 

the host cell surface is the key first step in the infection, 

transmission and virulence of influenza viruses. Herein, 

we simulate three-dimensional structures of lectin- and 

HA-sialic acid conformations by molecular modeling, and 

assess the affinities and stabilities between lectins- and 

HA-sialic acid complexes using molecular docking and 

molecular dynamics simulation. Finally, screen potential 

anti-influenza GNArelated lectins which possessed stable 

conformation and higher binding affinity for sialic acid than 

HAs of human influenza virus and propose possible anti-

influenza mechanisms. Accordingly, our results indicate 

that some GNA-related lectins could act as the potential 

drugs for preventing the influenza virus infections via a 

competitive binding way, such as Yucca filamentosa lectin 

and Polygonatum cyrtonema Lectin. In conclusion, GNA-

related lectin family may bear the capability to become 

potential drugs in preventing influenza A infection mainly 

through competitive combination. And, the investigation 

emerging as a novel standpoint would undoubtedly open up a 

novel perspective for exploring the potential broad-spectrum 

agents of GNA-related lectin family against various sialic 

acid specific viral infections.

Keywords: Galanthus nivalis agglutinin (GNA)-related lectin; 

Influenza virus (H�N�); Molecular modeling; Molecular 

docking; Molecular dynamics simulations
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Molecular mechanisms of galanthus nivalis 
agglutinin (GNA)-Related lectin-induced 
apoptosis and autophagy in cancer cells

Xiaoyue Zhang, Lin Mou, Jiaying Yu, Jinku Bao
( School of Life Sciences, Sichuan University, Chengdu 610064, China ) jinkubao@yahoo.com

Abstract Galanthus nivalis agglutinin (GNA)-related lectin, 

a well known family of mannose-binding lectins, have 

been studied intensely due to their significant biological 

activities, such as Polygonatum odoratum lectin (POL) 

induces L929 cell apoptosis though both death-receptor 

and mitochondrial pathways and Polygonatum cyrtonema 

lectin (PCL) induces both apoptosis and autophagy in cancer 

cells via a mitochondria-mediated ROSp38-p53 pathway. In 

order to explore GNA-related lecin-induced apoptotic and 

autophagy mechanisms, we firstly put forward a hypothesis 

that carbohydrate-binding motif evolution may determine 

the GNA-related lectin-induced survival/anti-apoptotic 

signaling pathways, which would provide a new perspective 

for the intricate relationships between carbohydrate-binding 

types and apoptotic signaling pathways. And then, from a 

systems biology perspective, we computationally constructed 

initial networks of human PPIs implicated in apoptosis of 

cancer and normal cells based upon several online databases. 

Additionally, we integrated high-throughput datasets in a 

Naïve Bayesian framework to predict protein functional 

connections and PPIs within the apoptosis networks. Based 

upon the PPI networks, we identified several classical hub 

protein families such as SRC, TP53, MAPKs, CDKs, TNFRs 

and TGFRs. More importantly, we identified some novel hub 

protein families with unexpectedly high levels of connectivity 

to apoptosis-related proteins and without previous association 

to apoptosis. Subsequently, we confirmed several core 

signaling pathways that the apoptosis-related hub proteins 

were implicated in, which could be further integrated into 

a core subnetwork that was respectively sufficient and 

necessary for regulation of the apoptotic process. These 

inspiring findings reveal the apoptosis-related hub protein 

families and their implicated key signaling pathways, which 

would shed light on the complicated molecular mechanisms 

of apoptosis and thus provide a ranked list of potential high-

priority drug targets for further cancer therapeutics. To test 

the apoptotic PPI networks, we demonstrated that PCL 

was found to simultaneously induce cancer cell apoptosis 

and autophagy through a mitochondria-mediated ROS-

p38-p53 pathway. The mechanism of apoptosis following 

treatment with PCL involved regulation of Bax, Bcl-xL and 

Bcl-2 proteins, which subsequently caused collapse of the 

mitochondrial membrane potential, leading to cytochrome 

c release and caspase activation. In summary, GNA-related 

lectins are undergoing a series of procedures and key stages, 

and thus they could be used as effective therapeutic drugs for 

the future cancer investigations.

Keywords: Galanthus nivalis agglutinin (GNA)-related 

lectin; Polygonatum cyrtonema lectin (PCL); Apoptosis; 

Autophagy; Protein-protein interaction network;
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All-trans retinoic acid induced apoptosis of neural 
stem cells by activating CaMKII-TAK1-JNK/p38

1Hong Zhao, 2jun Xie

( 1Department of Biochemistry and Molecular Biology, Ministry of Education Key Laboratory of Cellular Physiology, Shanxi 

Medical University. , 2Department of Biochemistry and Molecular Biology, Ministry of Education Key Laboratory of Cellular

Physiology, Shanxi Medical University. ) xiejunty@yahoo.com

Multiple risk factors have been linked to an increased 

incidence of neural tube defects (NTDs). The underlying 

mechanisms mediating the formation of NTDs are thought 

to include genetic susceptibility, numerous environmental 

factors, such as retinoic acid disrupting biochemical 

and morphogenetic processes. Recent study found that 

appropriate retinoic acid (RA) signaling is essential in the 

development of the central nervous system (CNS). In the 

present study, we investigated whether CaMKII is involved 

in activation of ERK and p38 in response to RA treatment in 

neural stem cells. Results showed that RA-induced activation 

of ERK and p38 occurred later than that of CAMKII. In 

the further investigated, Knockdown of TAK� by siRNA 

significantly suppressed RA-induced activation of p38. In 

conclusion, we have demonstrated that CaMKII activates 

ERK and p38 MAPK through TAK� in neural stem cells 

following RA treatment. Activation of ERK and p38 MAPK 

by CaMKII could result in apoptotic death. It suggests that 

RA activates the CaMKII-TAK1-JNK/p38 signal pathway 

causing the apoptosis of neural stem cells may have an 

important teratogenic role in the differentiation processes of 

embryonic development.

Supraspinal administration of apelin-13 inhibits
Yanjie Yang, Shuangyu Lv, Minghui Xiu, Ning Xu, Qiang Chen

( School of Life Science, lanzhou University, China ) chenq@lzu.edu.cn

Apelin is a novel bioactive peptide as the endogenous ligand 

for the orphan G-proteincoupled receptor (GPCR), APJ, a 

receptor distributed in various tissues such as hypothalamus 

and gastrointestinal tract. Recent reports showed that apelin 

regulated many biological functions, including blood pressure, 

neuroendocrine, drinking behavior and food intake. However, 

the role of apelin in regulating gastrointestinal mobility 

remains unknown. The present study aimed to investigate the 

actions of supraspinally administered apelin-�3 on colonic 

transit as well as the actions of apelin-�3 on the contraction 

of isolated distal colon in vitro. Intracerebroventricular 

(i.c.v.) injection of apelin-13 (0.3, 0.5, 1 and 3 μg/mouse) 

dose dependently inhibited fecal pellet output and bead 

expulsion. This effect was significantly antagonized by the 

APJ receptor antagonist apelin-�3(F�3A), indicating an APJ 

receptor-mediated mechanism. Furthermore, naloxone could 

also reverse the inhibitory effect of apelin-�3 on fecal pellet 

output and bead expulsion, suggesting the involvement of 

opioid receptors in the suppressive effect of apelin-�3 on 

distal colon transit. However, apelin-�3 (�0-8–�0-6 M) did 

not affect distal colonic contractions in vitro.

Keywords: Apelin-�3, APJ receptor, Opioid receptor, Fecal 

pellet output, Bead expulsion, Distal colonic transit
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Inducible expression of human ACAT2 
gene in hepatocellular carcinoma

Ming Lu, Xihan Hu, Ye Jin, Xiaonan Zhao, Guangjing Hu, Jiajia Xu, Jia Chen, Qin Li,
 Ying Xiong, Baoliang Song, Boliang 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 ) blli@sibs.ac.cn

Acyl-coenzyme A:cholesterol acyltransferase (ACAT) is 

a key enzyme in cholesterol metabolism. It catalyzes the 

formation of cholesteryl ester from cholesterol and long-

chain fatty acyl-coenzyme A in tissue cells, and promotes 

the foam cell formation to contribute significantly to the 

development of atherosclerosis. In mammals, two ACAT 

genes (encoding ACAT1 and ACAT2) have been identified. 

ACAT2 gene expression is tissue- or cell-specific, mainly 

in intestine and heptocytes for cholesterol absorption and 

transportation.

We have previously reported the genomic organization 

of human ACAT2 gene and its tissue-specific promoter 

activity. Further study has revealed that two transcription 

factors Cdx2 and HNF� synergistically upregulate the 

ACAT2 gene expression. Our current work shows that 

human ACAT2 gene expression is also regulated by DNA 

methylation at the promoter region in HCC. First, we have 

found that human ACAT2 gene expression is silenced by 

hypermethylation status at its promoter region in two normal 

liver cell lines and normal liver tissues. While ACAT2 

gene expression is remarkably elevated and correlated with 

hypomethylation status at its promoter region in HCC cell 

lines. Further analysis of liver tissues from HCC patients 

reveals that the CpG sites of ACAT2 gene promoter region 

are evidently demethylated in HCC but not adjacent normal 

samples and the ACAT2 expression is induced in certain 

HCC samples with the hypomethylation status at promoter 

region. The function of inducible expression of ACAT2 

gene in hepatocellular carcinoma is under investigation. 

These studies may provide a basis for diagnosing and curing 

hepatocellular carcinoma.
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Increased gonadal fat ratio and cerebral ketone 
body formation but greatly suppressed brain 

glyconeogenesis in the female mice deficient in abcg4

1Jinmei Wu, 2Shailesh B. Patel

( 1College of Biotechnology, Jiangsu University of Science and Technology, Zhenjiang, Jiangsu 212018, China, 2Department 

of Medicine, Medical College of Wisconsin, Milwaukee, Wisconsin WI53226, USA ) jinmeiwuus@yahoo.com

ATP-binding cassette transporters (ABC-transporter) are 

members of a protein superfamily that is one of the largest 

and most ancient families with representatives in all extant 

phyla from prokaryotes to humans. These transmembrane 

proteins utilize the energy of adenosine triphosphate 

(ATP) hydrolysis to carry out certain biological processes 

including translocation of a wide variety of substrates (such 

as metabolic products, lipids and sterols, and drugs) across 

extra- and intracellular membranes. ABC genes are divided 

into seven distinct subfamilies, and Abcg4 (ATP-binding 

cassette sub-family G member 4) is a member of the White 

subfamily. The function of the ABCG4 has not yet been 

determined but may involve cholesterol transport. In current 

experiments, we generated Abcg4 knockout/GFP knock-

in mouse in which the C-terminal set of six transmembrane 

domains was deleted and replaced by Green Fluorescent 

Protein (GFP). Expression of Abcg4 mainly in brain and 

eyes, minorly in spleen and lung was detected by RT-PCR 

and Northern blotting. By fluorescence microscopy using 

GFP as a marker, the expression localization of GFP in the 

brain of Abcg4-GFP mice was examined. GFP was expressed 

highly in hippocampus, cerebral cortex, and the inner layer 

structure (intima) of brain vessels in 6-month old Abcg4-/- 

mice. The Abcg4 deficient female mice were found having a 

much higher gonadal fat/body weight ratio compared to their 

wildtype littermates. At the mean time, the expression of lipid-

related genes such as HMGS, FAS and HMGR, SREBP2 and 

SR-B� in the brains of Abcg4 knockout female mice were 

significantly upregulated (with HMG-CoA synthase, the rate 

limiting enzyme for ketone body formation,upregulated the 

most,about 28% higher than that of wildtype control),but 

the enzyme phosphoenolpyruvate carboxykinase (PEPCK), 

the rate-controlling step of gluconeogenesis which is the 

process by which cells synthesize glucose from metabolic 

precursors, was greatly suppressed, with only 3�% of that of 

wild type control.These studies indicate that Abcg4 may play 

an important role in regulating glucose and lipid homeostasis 

in the brain as well as in the body, it may be the target of 

drugs to cure or prevent neurodegenerative and other related 

diseases.
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Identification of the differentially expressed 
genes related to HFD-MS through SSH

Xi Lan, Dongmin Li, Bo Zhong, Juan Ren, Xuan Wang, Yue Li, Shemin Lu

( Department of Genetics and Molecular Biology, Xi’an Jiaotong University College of Medicine, Xi’an, Shaanxi 710061 P.R. 

China ) lushemin@mail.xjtu.edu.cn

The aim of this study was to select and identify the 

differentially expressed genes related to metabolic syndrome 

using a high-fat-diet-induced-metabolic-syndrome model 

(HFDMS) of E3 rat. The forward and reverse suppression 

subtractive hybridizations (SSH) were performed by using 

the total RNA extracted from HFD-MS livers of E3 rats 

and livers of control rats. The products of SSH were joined 

with pGEM-T Easy vector to establish the subtractive 

cDNA libraries, then the positive clones through JM�09 

transformation were screened. Subsequently, positive 

clones were chosen randomly from the forward and reverse 

subtractive libraries respectively to be sequenced and their 

nucleic acid sequences were Blasted through GenBank 

(NCBI). More than 300 positive clones for each subtractive 

cDNA libraries were obtained. The 4 nucleotide sequences 

from positive clones contained 2 known genes, stearoyl-

coenzyme A desaturase � and albumin and 2 potentially new 

gene fragments. The experiment successfully establishes the 

differentially expressed cDNA subtractive libraries of rats 

with metabolic syndrome, and the differentially expressed 

genes obtained from sequencing were confirmed by using 

Real-time fluorescence quantitative PCR. The functions and 

roles of the differential genes in metabolic syndrome are 

being under investigation.
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Advantages and metabolic characteristics of E3 
rats as an animal model for high-fat-diet-induced 
metabolic syndrome comparing with DA.1U rats

1Dongmin Li, 1Xuan Wang, 1Feimiao Wang, 1Juan Ren, 2Hongmin Li, 1Weina Yang, 1Xi Lan,
 1Yue Li, 1Fujun Zhang, 1Yan Han, 1Jie Ma, 3Rikard Holmdahl, 1Shemin Lu

( 1Department of Genetics and Molecular Biology, Xi’an Jiaotong University College of Medicine, Xi’an, Shaanxi, P.R.China, 
2School of Life Sciences, Northwest University, Xi’an, Shaanxi 710061, P.R. China, 3Division of Medical Inflammation 

Research, Department of Medical Biochemistry and Biophysics, Karolinska Institute, SE-171 77 Stockholm, Sweden ) 

Lushemin@mail.xjtu.edu.cn

In previous experiment, we found that E3 rats were 

susceptible, while DA.�U rats were resisted to metabolic 

syndrome induced with high fat diet for �2 weeks. In order to 

further confirm inbred E3 rat is more susceptible and superior 

as an animal model for high-fatdiet-induced metabolic 

syndrome (HFD-MS) than DA.�U rat , and clarify their 

characteristics of material metabolism. E3 rats and DA.�U 

rats were fed with HFD for 26 weeks and evaluated by a 

physical exam and blood tests. Subsequently, the morphology 

and the lipid deposition of many organs were respectively 

observed through HE staining and Oil Red staining. Finally, 

the gene expression profile of key metabolic nuclear 

receptors and key enzymes closely related to the metabolism 

of triglyceride, cholesterol and glucose was determined by 

qRT-PCR. The results showed that E3 rats, especially E3 

female rats displayed the mildest hepatic steatosis and the 

most obvious phenotypes and complications of metabolic 

syndrome than E3 male rats and DA.�U rats after 26-week 

HFD treatment, and also manifested the weakened anabolism 

and disturbed cholesterol metabolism including hyper-

catabolism, -transport and -conversion of cholesterol, while 

DA.�U rats displayed the weakened anabolism and enhanced 

catabolism of triglyceride. Therefore, a conclusion was drawn 

that E3 rats, especially E3 female rat, are more susceptible 

and suitable for an animal model of high-fat-diet-induced 

metabolic syndrome comparing with DA.�U rats. This animal 

model will benefit to investigate the exact mechanism and 

etiopathogenesis of the onset and development of metabolic 

syndrome resulting from an unhealthy lifestyle of human 

being.
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Role of Na,K-ATPase in leukemia therapy 
by modulating sensitivity

Wu Yin, Su Feng, Wei Cheng, Wei Chen, Dan Cao , Yilin Shi , Zichun Hua
( The State Key Laboratory of Pharmaceutical Biotechnology, Nanjing University ) huazc@nju.edu.cn

Increasing evidence suggests that Na,K-ATPase could be 

a promising target for leukemia therapy, Na,K-ATPase 

inhibitors like digitoxin or ouabain are potent anti-leukemia 

agents, however, the non-selective toxicity of Na,K-ATPase 

inhibitors limited their further application in the clinical 

settings. In recent studies, we found that Na,K-ATPase 

inhibitors, applied at a non-toxic concentration, were able 

to increase leukemic cells sensitivity towards CD95 (APO-

�)-induced leukemia cells apoptosis through upregulation of 

Fas receptors, suggesting Na,K-ATPase might be involved 

in altering leukemia cells sensitivity. To test this hypothesis, 

we found in CD95-sensitive leukemia cell lines, Na,K-

ATPase is a target for specifically inactivation by CD95-

mediated apoptotic signaling. In an attempt to delineate the 

detailed mechanisms, we found CD95 induced FADD and 

caspase 8 dependent Na,K-ATPase internalization that was 

controlled by intracellular GSH levels. Further analysis 

revealed that intracellular H2O2 accumulation by CD95-

mediated GSH efflux phosphorylated Na,K-ATPase α1 

subunit, and then triggered Na,K-ATPase internalization 

and subsequent impairment of pump activity. In addition 

to its role in death receptors-mediated apoptosis signaling, 

Na,K-ATPase impairment was also found to significantly 

enhance mitochondria-mediated leukemia cell apoptosis. 

By using rotenone as a potent mitochondrial respiratory 

inhibitor, we noticed mitochondria-derived H2O2 was able 

to downregulate membrane Na,K-ATPase activity, which 

triggered plasma membrane depolarization and amplified 

rotenone-induced cell apoptosis in leukemia cells. Further 

analysis by using Bcl-2 transgenic animals revealed that 

rotenone-impaired Na,KATPase was largely dependent 

on Bcl-2 and mtDNA. Taken together, Na,K-ATPase, 

downregulated by reactive oxygen species, forms a positive 

amplification loop in either death receptors or mitochondria-

mediated leukemia cell apoptosis, and increases leukemic 

cells sensitivity. Therefore, Na,K-ATPase might be useful in 

leukemia therapy through modulating cells sensitivity.
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The change of anthocyanin metabolism in arabidopsis 
thaliana by gene transfer of radish peroxidase

Linsong Wang, Li Wang
( College of Life Sciences, Henan Normal University, Xinxiang, 453007 ) wls@htu.cn

Peroxidases using hydrogen peroxide as electron acceptor 

and several substrates as an electron donor are involved in 

broad range of physiological processes such as lignification, 

suberization, cell wall metabolism, auxin catabolism; 

biotic and abiotic stress tolerance and senescence. These 

enzymes exhibit little substrate specificity. Some reports 

showed that peroxidases are among the enzymes that can 

use anthocyanins as substrates. To study the roles of Rsprx� 

in the metabolism of anthocyanin in plant, the 35S: Rsprx� 

construct was generated by cloning the fragment under the 

control of a CaMV35S promoter in the pBI�2� binary vector. 

Transgenic Arabidopsis plants were obtained by the floral dip 

method. Seeds of transgenic lines over-expressing Rsprx� 

and WT were grown in Murashige-Skoog (MS) medium 

for �0 days and transplanted thereafter to MS medium 

supplemented with desired concentrations of sucrose, glucose 

and fructose.

The main results were as follows: �. Homozygous T2 lines 

were obtained showing high RsPrx� radish peroxidase 

activity in Arabidopsis thaliana. POD activity of transgenic 

Arabidopsis was 4-�0 times higher than that of wild-type 

plants. 2. The expression of oxi�, oxidative stress gene, in 

transgenic plants was significantly higher than wild-type, 

which can be induced by a certain concentration of sugar, 

while the transferring of rsprx� fragments can change the 

expression pattern of oxi� after the sugar treatment. 3. 

Compared to wild-type, POD activity and anthocyanin 

content in transgenic plants were increased in 60mM sucrose 

group, but the soluble protein content was decreased and 

no significant difference in the content of chlorophyll and 

reducing sugar after treated with sugar. 4. The expression 

of anthocyanin synthesis-related genes was affected by 

Overexpression of rsprx�. No significant difference was 

discovered in the expression of suc1 and 5'utr of bzip 

between the transgenic lines and wild-type. Over-expression 

of rsprx� enhanced the expression of chs, dfr and ldox but 

inhibited the expression of fls-�, banyuls and transcription 

factor TT8 gene, there is no difference on the expression of 

the ugt89d2. 

Overexpression of a rsprx�gene from Chinese red radish 

enhanced POD activity and changed the expression of some 

genes, the response of plant to sugar treatment and the 

metabolism of anthocyanin in Arabidopsis thaliana.
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Crystal structures of the first two RRM 
domains of HuR and its yeast homologue Pub1

Hong Wang, Heng Li, Hui Shi, Huihui Liu, Xu Li, Maikun Teng

( School of Life Sciences, University of Science and Technology of China ) sachem@ustc.edu.cn

Hu-antigen R(HuR), a universal expressed RNA- binding 

protein which belongs to Hu family, plays a very important 

role in mRNA stabilty, m RNA nuclear export and translation 

regulation when binding to AU rich element(ARE) of the 

3’-untranslated region of many mRNAs. HuR is comprised of 

three RNA recognition motits(RRM), the first two of which 

can bind ARE specifically while the third RRM domain can 

interact with other proteins. The crystal structures of the first 

two RRM domains of HuR and its yeast homlogue Pub� 

(poly- U binding protein � ) were solved recently, both of 

which belong to classical RRM domain structure. Therefore 

, we are trying to find the fundamental residues that interact 

with mRNA by analysing the 3 dimensional structures and to 

reveal the RRM domain and mRNA interaction mode.
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hMTERF4 knockdown in hela cells results in 
cell cycle arrest in subG1 phase and cell death
Yu Min, Jie Dai, Weiwei Huang, Yang Jiao, Liang Liu, Deyong Tan

( Laboratory of Biochemistry and Molecular Biology, School of Life Sciences, Yunnan University, Kunming, Yunnan 650091, 

China ) dytan@ynu.edu.cn

Mitochondrial activity regulation and cell energy status 

play an improtant role in regulation of cell cycle and cell 

growth. Regulation of mitochondrial gene expression is 

crucial for the mitochondrial activity regulation. Although 

the basal machinery for mitochondrial transcription is 

known, the regulatory mechanisms are not completely 

understood. Mitochondrial transcription termination factor 

(MTERF) family is a group of important mitochondrial 

transcription regulation factors.The MTERF family 

consists of four mitochondrial transcription regulatory 

proteins. While MTERF�-3 have been implicated in the 

regulation of mitochondrial gene transcription and oxidative 

phosphorylation, the function of the newest member 

MTERF4 is still unknown. In the present study, we cloned 

the full-length open reading frame (ORF) of human MTERF4 

from Hela cells and constructed it into several plasmid 

vectors for protein over-expression or gene silencing in HeLa 

cells. When expressed as a GFP fusion protein, hMTERF4 

was localized in the mitochondria. With the siRNA approach, 

we successfully knocked down the gene in these cells. MTT 

proliferation assay and flow cytometry analysis showed that 

hMTERF4 knockdown arrested cells in the subG� phase and 

its overexpression promoted cell proliferation. Furthermore, 

double staining with Annexin V and PI revealed increased 

cell death but not apoptosis in cells with hMTERF4 

knockdown. Bioinformatic analysis revealed a high 

conservation among four MTERF members and predicted 

potential leucine-zipper motifs and DNA binding domains 

in hMTERF4. These protein structural features suggest that 

hMTERF4 may share similar yet diverge functions with other 

hMTERF family members as a regulator of mitochondrial 

transcription and mammalian cell cycle. Our results suggest 

that MTERF4 is essential for cell growth. It is probabily 

through the modulation of mitochondrial transcription 

produce an effect on cell’s OXPHOS and cell growth. 

C-10



. �44 . . �45 .

Preparation and properties of rutin-hydrolysis 
enzymes from tartary buckwheat seeds

Xiaodong Cui, Zhuanhua Wang

( Key Laboratory of Chemical Biology and Molecular Engineering of Ministry of Education,Institute of Biotechnology, Shanxi 

University, Taiyuan 030006, China ) zhwang@sxu.edu.cn

A functional protein was isolated from the seeds of 

Fagopyrum Tataricum Moench by salting out, anion exchange 

chromatography and size exclusion chromatography (SEC). It 

has an apparent molecular mass about 70 kDa as determined 

by SDS-PAGE. And its isoelectric point ( pI ) as determined 

by isoelectric focusing was 6.7. This protein has a specific 

catalysis activity when rutin was used as substrate and the 

optimal enzyme activity was seen at around pH 5 and 20% 

ethanol. The enzyme was named rutin-hydrolysis enzymes 

(RHE).The Km and Vmax values for rutin were calculated 

to be 1.04 mol and 357 nkat /mg protein, respectively. The 

catalysis product was analyzed by HPLC and it displayed 

a high consistency with standard quercetin. The purity of 

hydrolysis product is about 98%. In addition, the structure 

of hydrolysis product was further determined by �H NMR 

spectroscopy and LC-ESI-MS/MS. The results showed that 

it also is very consistent with the standard quercetin. So we 

suggest that the new protein from tartary buckwheat seed is 

a specific rutin-hydrolysis enzyme (RHE). These results will 

provide a theoretical basis for the enzymatic preparation of 

quercetin.

Keywords: Buckwheat; Rutin-hydrolysis enzymes; Properties
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Lipid metabolism and peroxisome proliferator-
activated receptor signaling pathways 

participate in late-phase liver regeneration

Xing Yuan, Mingyong Miao

( Department of Biochemistry and Molecular Biology, Second Military Medical University, 800 Xiang-Yin Road, Shanghai 

200433 ) miaomy@163.com

Background/Aims: Liver regeneration (LR) is of great 

clinical significance in various liverassociated diseases. 

LR proceeds along a sequence of three distinctive phases: 

priming/initiation, proliferation and termination. Compared 

with the recognition of the first two phases, little is known 

about LR termination and structure/function reorganization. 

Combination of ‘omics’ techniques along with bioinformatics 

may provide new insights into the molecular mechanism of 

the late-phase LR.

Methods: Gene, protein and metabolite profiles of the rat 

liver were determined by cDNA microarray, two-dimensional 

electrophoresis and HPLC/MS analysis. Pathway enrichment 

analysis was performed to identify the pathways.

Results: 427 differentially expressed genes extracted from 

the microarray experiment revealed two expression patterns 

representing the early and late phase of LR. Functionally, 

the genes of pattern � were mainly involved in the response 

to stress, proliferation and resistance to apoptosis, while 

those of pattern 2 were mainly engaged in lipid metabolism. 

Compared with the sham-operation control (SH) group, 5 

proteins in the seventy percent partial hepatectomy (70%PHx) 

group were up-regulated at the protein level, and 3 proteins 

were down-regulated at �68h after 70%PHx. DA��, an 

up-regulated fatty acid binding protein, was found to be 

involved in peroxisome proliferator-activated receptor 

(PPAR) signaling pathway. The metabolomic data confirmed 

the enhancement of lipid metabolism by discovering the 

intermediate and final metabolites.

Conclusions: lipid metabolism was enhanced in the late 

phase of LR, DA�� and FA work together to transactivate 

PPAR signaling pathway, and finally influence cell cycle 

regulation of late-phase LR.
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The mechanism of T lymphocyte differentiation 
in nonobese diabetic ( NOD ) mice regulated by 

peroxisome proliferator-activated receptors
1Zhan wei li, 2Jian hua Luo, 1Hai Huang

( 1Gui yang medical college, 2Endocrinology department of Gui zhou peoples hospial ) lizhanweimars@sina.com

The peroxisome proliferator-activated receptors (PPARS) 
are a family of transcription factors belonging to the nuclear 
receptor superfamily. Recently an immunomodulatory 
role for PPAR has been described in cells critical to innate 
immune system. PPAR–r ligands as well as pioglitazone 
has been shown to have anti-inflammatory activity. Thirty 
feminine non-obese diabetic (NOD)/Lt mice aged 4 weeks 
were randomly divided into two groups, control group 
and low dosage pioglitazone group. Both mice were killed 
when they fed �0 weeks, the pancreases of two groups were 
extirpated and the level of insulitis was detected by HE 
staining. T Lymphocytes were separated from the spleens, 
and cells were cultured and divided into 4 subgroups which 
were added three different kinds of cytokine respectively 
NF-AT inhibitor: ��RVIVIT, NF-AT activator : PMA , 
P38MAPkinase inhibitor: SB-203580 and one control. 

The levels of IL-2, IL-4 and IFN-r in Mice serum and cells 
culture, s supernatants were measured by ELISA respectively 
. RT-PCR was used to detect the mRNA expression of IL-2, 
IL-4 and IFN-r. The nucleoprotein expression levels of NFAT 
and PPAR-r were detected by Transcription Factor Assay 
Kits. The levels of insulitis of pioglitazon group were lower 
than control, and the levels of IL-2 and IFN-r were lower 
than control. The mRNA of IL-2, IL-4, IFN-r and PPARs 
were significant between two groups. The nucleoprotein 
expressions of NFAT/PPAR-r were different between cultured 
cells and cells which were directly separated from spleens. 
These results indicate that the T cells, differentiation of NOD 
mice was influenced by PPAR-r and cytokine, It all depend 
on the regulation of the nucleoprotein expression and IL-2, 
IL-4, IFN-r secretion, These caused that immunoloregulation 
of NOD mice was changed.

Circadian clock temperature compensation as an 
example to explore the complexity of molecular network

Xingyu Zhou, Jinhu Guo

( School of Life Sciences, Sun Yat-sen University ) guojinhu@mail.sysu.edu.cn

The filamentous fungus Neurospora crassa is a valuable 
model organism for circadian clock research. Previously, 
in addition to the well-known transcription-translational 
negative feedback loop driving eukaryotic circadian clock, 
we revealed that exosome, a machinery for RNA surveillance 
and decay, forms a novel negative feedback loop in circadian 
clock by facilitating the degradation of clock gene transcripts 

at posttranscriptional level. In the following study, we found 
that suppression of exosome function by knockdown approach 
also leads to interference of temperature compensation 
(TC), which is crucial for circadian clock homeostasis 
under various temperature conditions. We propose that 
post-transcriptional regulation might contribute to TC by 
thermally regulating the stability of clock gene transcripts.
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Mechanism of HSCARG translocation 
upon sensing the cellular redox changes

1Mei Zhang, 1Shengsheng Lai, 2Xiaoqian Li, 1Xiaofeng Zheng

( 1National Laboratory of Protein Engineering and Plant Genetic Engineering, Department of Biochemistry and Molecular 

Biology, College of Life Sciences, Peking University, Beijing, 100871, .China., 2 Department of Biochemistry and Molecular 

Biology, College of Life Sciences, Peking University, Beijing, 100871, .China. ) xiaofengz@pku.edu.cn

Humam HSCARG is a newly identified NADPH sensor 

protein, which plays regulatory roles in variety cellular 

processes. Our previous study shows that HSCARG present 

predominantly in the cytoplasm under normal condition, 

while redistributes upon sensing changes of the intracellular 

redox level. Moreover, our further studies indicate that 

HSCARG plays critical roles either in regulation of NF-

κB in response to cellular redox changes by promoting 

ubiquitination and proteolysis of RelA or COMMD�, 

or downregulation of nitric oxide through inhibiting 

argininosuccinate synthetase activity. Although our data 

described several cases that HSCARG shuttles between 

cytoplasm and nucleus as a redox sensor and participates in 

protein regulation, the nuclear-cytosolic transport mechanism 

of HSCARG and the relationship between its translocation 

and regulation function have remained unknown.

In this study, we firstly analyzed the amino acid sequence of 

HSCARG for potential NLSs and NESs. Two hydrophobic 

amino acid rich regions (97-�06 aa and 272-278 aa) were 

found in HSCARG and the latter one was identified as a 

highly conserved nuclear export signals (NESs). A site-

directed mutant, HSCARG-272A4, in which the critical 

residues (I, L) in the NES were mutated into alanines, 

resulted in an accumulation of HSCARG in nuclear. The NES 

of HSCARG was fused to GFP and further confirmed the 

function of HSCARG NES. We next blocked chromosome 

region maintenance-� (CRM�) activity using Leptomycin 

B (LMB) and investigated the subcellular localization of 

exogenous HSCARG by confocal immunofluorescence 

microscopy and immunoprecipitation. No remarkably 

localization change of HSCARG was observed and the NES 

of HSCARG was established to be a CRM�- independent 

type. To investigate if the redistribution of HSCARG-272A4 

affects the repression level of NF-B activation, we examined 

the activity of NF-B in HEK293T cells either expressed 

HSCARG or HSCARG-272A4 using Dual-Luciferase 

Reporter Assay. In addition, the effect of Diethyl maleate 

(DEM), an oxidant which can decrease intracellular NADPH/

NADP+ level indirectly through reducing the GSH/GSSG 

ratio was further investigated. Similar to DHEA treatment, 

a notable accumulation of HSCARG in the nuclear was 

observed in both wild type and HSCARG-272A4 mutant. 

These results provide clue to explain the association of 

HSCARG translocation and its protein regulation function.
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Expression, purification and characterization of ras 
oncogene (Bras2) from silkworm (Bombyx mori)

Zhengbing Lv, Wenhua Zhuang, Yaozhou Zhang

( College of Life Sciences, Zhejiang Sci-Tech University, ) yaozhou@chinagene.com

Ras oncogene (Bras2) from silkworm pupae may belong to 
the Ras superfamily. It shares 77% amino acid identity with 
TC2�(R-Ras2) including identical core effector regions. The 
mRNA of ras oncogene (Bras2) from Bombyx mori consists 
of �4�2bp. The open reading frame (ORF) contains 603bp, 
encoding 200 amino acid residues. The recombinant His-
tag BmBras2 was expressed successfully in E. coli Rosetta 
(DE3) induced by IPTG. Then this recombinant BmBras2 
was used as an antigen for preparation of rabbit polyclonal 
antibody. Western blot and real time PCR analyses showed 
that BmBras2 is expressed during four developmental stages, 
and the expression level of BmBras2 is highest in pupae 

and lower in the fifth instar larvae, moth and nascent egg; 
BmBras2 is expressed in all eight tissues, and it is highly 
expressed in head, intestine and epidermis. The result of 
subcellular localization indicates that BmBras2 mainly 
localize at the nuclei of Bm5 cells, partly at cytoplasms, 
but not at plasma membranes. The related cell proliferation 
assay shows that rBmBras2 can stimulate the proliferation 
of hepatoma cells. Based on the stage and tissue expression 
patterns and cell proliferation assay of rBmBras2, it may 
be that BmBras2 promotes cell division and proliferation 
through cell signal transduction.

A Raf-like MAPKKK gene DSM1 mediates 
drought resistance through ROS scavenging in rice

Jing Ning, Lizhong Xiong

( National Key Laboratory of Crop Genetic Improvement and National Center of Plant Gene Research (Wuhan), Huazhong 

Agricultural University ) lizhongx@mail.hzau.edu.cn

Mitogen-activated protein kinase (MAPK) cascades have 
been identified in various signaling pathways involved in 
plant development and stress responses. We identified a 
drought hypersensitive mutant (dsm�) of a putative MAPK 
kinase kinase (MAPKKK) gene in rice. Two allelic dsm� 
mutants were more sensitive than wild type plants to drought 
stress at both seedling and panicle development stages. The 
dsm� mutants lost water more rapidly than wild-type plants 
under drought stress, which was in agreement with the 
increased drought sensitivity phenotype of the mutant plants. 
DSM�-RNA interference lines were also hypersensitive to 
drought stress. The predicted DSM� protein belongs to a B3 
subgroup of plant Raf-like MAPKKKs and was localized 
in the nucleus. By real-time PCR analysis, the DSM� gene 

was induced by salt, drought, and abscisic acid, but not 
by cold. Microarray analysis revealed that two peroxidase 
(POX) genes, POX22.3 and POX8.�, were sharply down-
regulated compared to wild type, suggesting that DSM� may 
be involved in reactive oxygen species (ROS) signaling. 
Peroxidase activity, electrolyte leakage, chlorophyll content, 
and 3,3′-diaminobenzidine staining revealed that the dsm1 
mutant was more sensitive to oxidative stress due to an 
increase in ROS damage caused by the reduced POX activity. 
Overexpression of DSM� in rice increased the tolerance to 
dehydration stress at the seedling stage. Together, these results 
suggest that DSM� might be a novel MAPKKK functioning 
as an early signaling component in regulating responses to 
drought stress by regulating scavenging of ROS in rice.
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Human mitochondrial transcription 
termination factor 2 responds to serum

Weiwei Huang, Yang Jiao, Jie Ma, Min Yu, Mingxing Ma, Hong Wu, Deyong Tan

( The Laboratory of Biochemistry and Molecular Biology, School of Life Sciences, Yunnan University,Kunming, Yunnan 

650091, China ) dytan@ynu.edu.cn

Abstract:Human mitochondrial transcription termination 
factor 2 (MTERF2) is  a member of mitochondrial 
transcription termination factor (MTERF) family and a cell 
growth inhibitor. Its expression at RNA level has been shown 
to be regulated by serum, but the regulation at protein level 
has not been studied due to the lack of suitable antibodies. 
To create a specific antibody against human MTERF2, we 
cloned MTERF2 ORF from U25� cells and constructed it 
into prokaryotic expression vector pET28b(+). A recombinant 
protein HisMTERF2 was expressed in E.coli under IPTG 
induction. The overexpressed proteins were insoluble 
but could be purified in inclusion bodies after ultrasonic 
treatment and extensive washing with PBS. Using purified 
proteins to immunize Balb/c mice, we obtained antisera and 

confirmed their reactivity and specificity against MTERF2 by 
ELISA and Westernblot analysis. We further examined serum 
regulation of MTERF2 protein in U25� cells with the newly 
made antibody. When cells were under serum starvation, 
MTERF2 protein level increased rapidly for the first 2 hours, 
then declined continuously, and then recovered after 24 
hours. When serum was added back to the serum starved 
cells, the protein level decreased first, and then started to 
recover at �0 hours and eventually returned to the baseline. 
The expression pattern of MTERF2 protein is consistent with 
the previously reported mRNA regulation by serum. This 
results suggested that MTERF2 gene is a serum sensitive 
gene and maybe participates in cell growth regulation.

Identification of a small molecule activator of novel 
PKCs for promoting glucose-dependent insulin secretion

1Shuai Han, 2Heling Pan, 1Jianhua Zhang, 2Dawei Ma, 3Junying Yuan, 1Jiarui Wu

( 1Institute of Biochemistry and Cell Biology, Shanghai Institutes for Biological Sciences, 2Shanghai Institute of Organic 

Chemistry, 3Harvard Medical School ) jyuan@hms.harvard.edu

The current insulinotropic therapies for restoring insulin 
secretion in type 2 diabetic patients suffer a common 
mechanism-based side effect of inducing hypoglycemia. 
Thus, the availability of glucose-dependent insulinotropic 
therapies is highly desirable. Using an image-based screen 
for small molecules that can affect Golgi morphology, we 
identified a small molecule, Sioc145, which can selectively 
enhance insulin secretion under conditions of high glucose. 
We show that Sioc�45 selectively activates novel (n)PKCs 
(δ and ε) but not conventional (c)PKCs (α, βI and βII). In 
contrast, PMA, a non-selective activator of cPKCs and 
nPKCs, promotes insulin secretion independent of glucose 

concentrations. The difference in glucose-dependency of 
Sioc�45 and PMA is attributable to the ability of PMA 
and the lack of ability of Sioc�45 to induce cell membrane 
depolarization. In pancreatic islets of normal Wistar rats, 
Sioc�45 promotes glucose-stimulated insulin secretion 
via enhancing the second phase of secretion. Finally, the 
administration of Sioc�45 to diabetic GK rats increases 
their glucose tolerance. Our study suggests that targeting 
nPKCs may provide a novel strategy for developing glucose-
dependent insulinotropic therapies and Sioc�45 can serve as 
a potential insulinotropic lead compound.
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Liver X receptor α activation inhibits 
endothelin-1 expression in the endothelial 

cell line EA.hy926

1Min Gao, 1Yijun Zeng, 2Zhangxue Hu, 1Xiaodong Shen, 3Yingru Zheng, 1Dan Zhong, 
1Li Zhang, 1Wei Gong, 1Gang Huang, 1Zhizhen Xu, 1Peng Zhou, 1Fengtian He

( 1Department of Biochemistry and Molecular Biology, Third Military Medical University, 2Department of Pediatrics, Daping 

Hospital and Research Institute of Surgery, Third Military Medical University, 3Department of Gynaecology and Obstetrics, 

Daping Hospital and Research Institute of Surgery, Third Military Medical University ) hefengtian06@yahoo.com.cn

Endothelin-� (ET-�) is a potent vasoconstrictor peptide 

originally isolated from endothelial cells. The excessive 

production of ET-� has been associated with many 

cardiovascular diseases, and the inhibition of its expression 

attenuates the development of disease. Liver X receptor α 

(LXRα), a member of the nuclear receptor family, plays 

important role in cardiovascular disease. However, it 

remains unknown if LXRα inhibit ET-1 expression in the 

endothelium. Herein, we provide insight into the effects of 

LXRα agonist GW3965 on ET-1 in the endothelial cell line 

EA.hy926 and propose a potential mechanism for this action.

Results from PCR experiments reveal that LXRα is 

expressed in EA.hy926 cells and it can be activated by 

GW3965. GW3965 inhibits ET-� baseline expression as 

well as expression after stimulation with lipopolysaccharide 

(LPS). A luciferase reporter assay showed that GW3965 

inhibited not only transcriptional activation of the ET-� 

promoter but also activities of heterologous promoters driven 

by nuclear factor-κB (NF-κB) or activator protein-1 (AP-1) 

response elements. Altogether, these data suggest that NF-

κB and AP-1 may participate in the inhibitory effect on ET-1 

transcription induced by GW3965. Activation of LXRα by 

GW3965 is effective for ET-1 inhibition via NF-κB and AP-1 

in endothelial cells, which provides a potential strategy to 

suppress excessive ET-� in cardiovascular diseases.
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Upregulation of scavenger receptor class B type 
I expression by activation of FXR in hepatocyte

1Fan Chao, 1Wei Gong, 1Yuan Li, 2Yingru Zheng, 1Gang Huang, 1Min Gao, 1Jialin Li,
 3Ramalinga Kuruba, 3Xiang Gao, 3Song Li, 1Fengtian He

( 1Department of Biochemistry and Molecular Biology, College of Basic Medical Sciences,Third Military Medical 

University, 2 Department of Obstetrics and Gynecology, Daping Hospital, Third Military Medical University, 3Center for 

Pharmacogenetics, Department of Pharmaceutical Sciences, School of Pharmacy, University of Pittsburgh ) hefengtian06@

yahoo.com.cn

Objective: The farnesoid X receptor (FXR), a member of the 

nuclear receptor superfamily, has been proposed to play an 

important role in the pathogenesis of cardiovascular diseases 

by regulating the metabolism and transport of cholesterol 

and triglyceride. Scavenger receptor class B type I (SR-BI), 

a high-density lipoprotein receptor, plays an important role 

in decreasing lipid metabolism-associated cardiovascular 

diseases by regulating reverse cholesterol transport. Recent 

studies have shown that SR-BI expression is upregulated 

by several nuclear receptors. However, little information is 

available about the role of FXR in the regulation of SR-BI 

expression. In the present study, we investigate the regulation 

of SR-BI by FXR and the corresponding mechanism.

Methods and Results: Treatment of human hepatocyte cell 

line HepG2 with FXR ligands resulted in upregulation of 

SR-BI at the levels of both mRNA and protein. Reporter 

assays showed that activation of FXR significantly 

enhanced the SR-BI promoter activity. Electrophoretic 

mobility shift and chromatin immunoprecipitation assays 

indicated that FXR induced SR-BI expression by binding 

to a novel FXR element, a directed repeat DNA motif, 

DR8 (-703 AGGCCAcgttctagAGCTCA -684). The in vivo 

experiment demonstrated that gavaging mice with a natural 

ligand of FXR increased SR-BI expression in liver tissues. 

Conclusions: These results suggest that FXR in hepatocyte 

may serve as a novel molecular target for manipulating SR-

BI expression for the cholesterol homeostasis and decreasing 

the cholesterol-associated cardiovascular diseases.

Key Words: Farnesoid X receptor; Scavenger receptor class 

B type I; Hepatocyte; Gene regulation

C-21



. �52 . . �53 .

NT-PGC-1a promotes mitochondrial 
biogenesis in brown adipose tissue

Jie Qian, Jing Wu, Yubin Zhang
( China Pharmaceutical University ) zhangyubin@gmail.com

Obesity has reached epidemic proportions, and complications 

related to obesity contribute substantially to health care 

costs and mortality.The accumulation of fat is the net result 

of a prolonged state of imbalance between energy intake 

and energy expenditure.Brown adipose tissue represents 

a natural target for the modulation of energy expenditure. 

This tissue is far from being a fat depot. When activated, it 

requires the uptake of substrate from the circulation, mostly 

free fatty acids, but also glucose . In brown adipose tissue, 

mitochondria release chemical energy in the form of heat by 

means of the uncoupling of the oxidative phosphorylation.

This phenomenon is mediated by the uncoupling protein � 

(UCP�). UCP� releases energy in the form of heat rather 

than storing it as ATP. UCP� is regulated by triiodothyronine 

and β3-adrenergic signaling.Supraphysiologic doses of 

thyroid hormones or adrenergic agonists result in an increase 

in energy expenditure, but their systemic adverse events 

preclude their use for the treatment of obesity.

The peroxisome proliferator-activated receptor γ coactivators 

� (PGC-�) are major regulators of several crucial aspects 

of energy metabolism. PGC� controls many aspects of 

oxidative metabolism, including mitochondrial biogenesis 

and respiration through the coactivation of many nuclear 

receptors, and factors outside the nuclear receptor family. 

ERR , NRF� and NRF2 are key targets of the PGC�s in 

mitochondrial biogenesis. PGC-1α regulates functional 

plasticity in adipose tissue by linking sympathetic input to the 

transcriptional program of adaptive thermogenesis. PGC-� 

powerfully stimulates the transactivation of the UCP-� 

promoter by PPARγ and TR. Recent studies have elucidated 

the function of the PGC-� coactivators in different tissues and 

have highlighted the implications of PGC-� dysregulation 

in diseases such as diabetes, obesity, cardiomyopathy, or 

neurodegeneration. 

We report here a novel, truncated form of PGC-1α (NT-PGC-

1α) produced by alternative 3' splicing which introduces an 

in-frame stop codon into PGC-1α mRNA. The expressed 

protein includes the first 267 amino acids (AAs) of PGC-

1α and 3 additional AAs from the splicing insert. NT-

PGC-1α contains the transactivation and nuclear receptor 

interaction domains, but is missing key domains involved 

in nuclear localization, RNA binding, and protein stability. 

Expression and sub-cellular localization of NT-PGC-1α are 

dynamically regulated in the context of the physiological 

signals which regulate full length PGC-1α, but its truncated 

domain structure conveys unique properties with respect 

to protein-protein interactions, protein stability, and 

recruitment to target gene promoters. Using a combination 

of approaches, we show that NT-PGC-1α expression, sub-

cellular localization, nuclear receptor interaction, and target 

gene activation are dynamically regulated within the context 

of the physiological signals that regulate full length PGC-

1α. Collectively, thesedata support that NT-PGC-1α is a co-

expressed, previously unrecognized form of PGC-1α with 

functions that are both unique from and complementary to 

PGC-1α.
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The SWI/SNF complex subunit BAF60a integrates 
hepatic circadian clock and energy metabolism

1Weiwei Tao, 2Jiandie Lin, 1Chang Liu

( 1Jiangsu Key Laboratory for Molecular and Medical Biotechnology, Nanjing Normal University, Nanjing, Jiangsu, China, 
2Life Sciences Institute, University of Michigan, Ann Arbor, Michigan, USA ) changliu@njnu.edu.cn

Many aspects of energy metabolism, including glucose and 
lipid homeostasis and mitochondrial oxidative metabolism, 
are under precise control by the mammalian circadian clock. 
However, the molecular mechanism for coordinate integration 
of the circadian clock and various metabolic pathways is 
poorly understood. Here we show that BAF60a, a chromatin-
remodeling complex subunit, is rhythmically expressed 
in the liver of mice. BAF60a stimulates the expression of 
clock and metabolic genes via the coactivation of RORα, 
but not RORγ. In addition, BAF60a is present near RORE 

on the proximal Bmal� promoter and turns the chromatin 
structure into active state. Knockdown of BAF60a impairs 
the oscillation of clock genes in serum-shocked HepG2 cells. 
More importantly, mice with liver-specific knockdown of 
BAF60a show abnormal rhythms of circulating metabolites 
and clock and metabolic gene expression. Collectively, these 
data suggest a critical role for BAF60a in the coordinate 
regulation of hepatic circadian clock and energy metabolism 
in mammals.
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SH2B Regulation of Growth, Metabolism and 
Longevity in Both Insects and Mammals

1Wei Song, 2Decheng Ren, 1Wenjun Li, 2Liangyou Rui, 1Yong Liu

( 1Key Laboratory of Nutrition and Metabolism, Institute for Nutritional Sciences, Shanghai Institutes for Biological Sciences, 
Chinese Academy of Sciences, Shanghai 200031, China, 2Department of Molecular and Integrative Physiology, the University 
of Michigan Medical School, Ann Arbor, Michigan 48109 ) liuy@sibs.ac.cn

SH2B� is a key regulator of body weight in mammals. Here 
we identified dSH2B as the Drosophila homolog of SH2B1. 
dSH2B bound to Chico and directly promoted insulin-
like signaling. Disruption of dSH2B decreased insulin-like 
signaling and somatic growth in flies. dSH2B deficiency 
also increased hemolymph carbohydrate levels, whole 
body lipid levels, lifespan, and resistance to starvation and 
oxidative stress. Systemic overexpression of dSH2B resulted 
in opposite phenotypes. dSH2B overexpression in fat body 

decreased lipid and glucose levels, whereas neuron-specific 
overexpression of dSH2B decreased oxidative resistance and 
lifespan. Genetic deletion of SH2B� also resulted in growth 
retardation, obesity, and type 2 diabetes in mice; surprisingly, 
lifespan and oxidative resistance were reduced in SH2B� 
null mice. These data suggest that dSH2B regulation of 
insulin-like signaling, growth, and metabolism is conserved 
in SH2B�, whereas dSH2B regulation of oxidative stress and 
longevity may be conserved in other SH2B family members.
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Notch signaling: licenses and limits cellular 
responses to extrinsic stimulations?

Yaochun Wang, Guorui Dou, Lin Wang, Hua Han
( Department of Medical Genetics and Developmental Biology, Fourth Military Medical University ) huahan@fmmu.edu.cn

The Notch signaling pathway plays a pivotal role during 

embryonic as well as postnatal development in metazoans. 

There are five Notch ligands and four Notch receptors, both 

of which are type I transmembrane proteins, in mammals, 

and the receptor triggering transactivates downstream 

genes through a DNA binding protein RBP-J/CBF1. By 

using a RBP-J conditional knock-out mouse and other 

biochemical and molecular biology methods, we show that 

Notch signaling appears to participate in multiple cellular 

responses to extrinsic stimulations, in addition to governing 

development. The deletion of RBP-J disrupts the homeostasis 

of endothelial cells (ECs) and results in autonomous 

angiogenesis, through the up-regulation of VEGFR2 and 

the down-regulation of VEGFR�. On the other hand, the 

RBP-J-mediated Notch signaling is also essential for the 

morphogenesis of newly formed vessels. Interestingly, the 

disruption of RBP-J damages the function of liver sinusoidal 

ECs in supporting liver regeneration by subverting the 

cytokine expression profile of sinusoidal ECs, suggesting that 

Notch signaling modulates the functional status of sinusoidal 

ECs.

Macrophages are important tumor-infiltrating cells and 

play important roles in tumor growth and metastasis. 

Macrophages participate in immune responses to tumors in a 

polarized manner: classical M� macrophages produce IL�2 

to promote tumoricidal responses, while M2 macrophages 

produce IL�0 and help tumor progression. The mechanisms 

governing macrophage polarization is unclear. Here we show 

that the M2-like tumor-associated macrophages (TAMs) has 

lower level of Notch pathway activation in mouse tumor 

models. Forced activation of Notch signaling increased 

macrophages which produce IL�2, no matter M� or M2 

inducers were applied. When Notch signaling was blocked, 

the M� inducers induced M2 response in the expense of M�. 

Macrophages deficient in canonical Notch signaling showed 

TAM phenotypes. Forced activation of Notch signaling in 

macrophages enhanced their anti-tumor capacity. We further 

show that RBP-J-mediated Notch signaling regulates the M� 

versus M2 polarization through SOCS3. Therefore, Notch 

signaling plays pivotal roles in the determination of M� 

versus M2 polarization of macrophages, and compromised 

Notch pathway activation will lead to the M2-like TAMs. 

Similar phenotypes have been observed in dendritic cells 

(DCs), in which knock-out of RBP-J results in a blockade of 

DC maturation and attenuated antigen presentation capacity. 

We also provide evidence that Notch signaling appears to 

modulate DC1/DC2 differentiation. These results suggest 

that Notch signaling might regulate the functional status 

of macrophages and DCs, two critical cell types in innate 

immunity, during immune responses.
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Distinct kinetic and spatial patterns of Gi-
Initiated PKC- and EGFR- dependent activation 
of extracellular signal-regulated kinases 1 and 2 

by human nicotinic acid receptor GPR109A

Guo Li, Xiaoyan Deng, Naiming Zhou

( College of Life Sciences, Zhejiang University, Hangzhou, Zhejiang 310058, China ) znm2000@yahoo.com

Nicotinic acid (niacin) has been widely used as favorable 

lipid-lowering drugs for several decades, and recently orphan 

G protein coupled receptors GPR�09A has been identified 

to be a receptor for niacin. Mechanistic investigations have 

shown that upon niacin activation, GPR�09A couples to 

Gi protein and inhibits adenylate cyclase activity, leading 

to inhibition of liberation of free fatty acid. However, the 

underlying molecular mechanism for signaling of GPR�09A 

remains largely unknown. Using CHO-K� cells stably 

expressing GPR�09A and A43�, a human epidermoid cell 

line with high level endogenous expression of functional 

GPR�09A receptors, we found that activation of extracellular 

signal-regulated kinases 1 and 2 (ERK1/2) by nicotinic acids 

was rapid, peaking within 2-5 min, and was significantly 

blocked by pertussis toxin. Furthermore, the time course 

experiments with different kinase inhibitors demonstrated 

that GPR109A induced ERK1/2 activation via MMP/EGFR 

transactivation pathway with a maximum response at 5 

min, distinct from the Ca2+/PLC?/PKC pathway-mediated 

ERK1/2 phosphorylation at eraly time points (?2min) in 

response to niacin. Overexpression of ?ARK�-CT and 

?-transducin leading to significant reduction of ERK1/2 

phosphorylation suggested a critical role of ??-subunits in 

GPR109Aactivated ERK1/2 phosphorylation. In conclusion, 

these findings demonstrate that upon binding with nicotinic 

acid, GPR�09A receptors initially activated Gi, leading to 

dissociation of G?? subunit from activated Gi, followed 

by Ca2+-dependent PKC activation and MMPdependent 

EGFR transactivation, resulted in two distinct pathways, 

PKC-mediated ERK1/2 phosphorylation at 2 min peak time 

and EGFR-mediated ERK1/2 activation with a maximum 

response at 5 min.
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RACK1 as a signaling adaptor in regulating 
glucosestimulated IRE1a Activation in pancreatic b-cells

1Yifu Qiu, 1Ting Mao, 1Yongliang Zhang, 1Mengle Shao, 1Jia You, 1Qiurong Ding, 1Yan Chen,
 1Dongmei Wu, 1Dong Xie, 1Xu Lin, 2Xiang Gao, 1Wenjun Li, 1Yong Liu

( 1Key Laboratory of Nutrition and Metabolism, Institute for Nutritional Sciences, SIBS, CAS, Shanghai 200031, 2 MARC, 

Nanjing University, Nanjing 210093 ) liuy@sibs.ac.cn

Activation of IRE�a requires autophosphorylation to elicit 
a key signaling branch of the cellular unfolded protein 
response UPR. Phosphorylation activation of IRE�a is also 
functionally coupled to insulin biosynthesis in pancreatic 
b-cells. To investigate the poorly understood mechanisms that 
regulate IRE�a signaling we found that in pancreatic b-cells 
and primary islets, the scaffold protein RACK� interacted 
with IRE�a in a glucosestimulated or ERstress-responsive 
manner.Through association with protein phosphatase PP2A, 
RACK� acted as an adaptor for glucose-induced assembly 
of an IRE�a-RACK�-PP2A complex, thereby mediating the 
downregulation of IRE�a phosphorylation and attenuation 

of IRE�a-dependent upregulation of insulin production. 
Conversely, RACK� dissociation from PP2A upon ER stress 
or chronic exposure to high glucose resulted in sustained 
phosphorylation of RACK�-associated IRE�a molecules 
as well as decreased insulin mRNA abundance, suggesting 
RACK1's distinct action on IRE1a signaling under stress 
conditions. Moreover, IRE�a activation was increased 
and RACK� abundance was decreased in a mouse model 
of diabetes. Thus, our findings demonstrate that RACK� 
functions as a key component in regulating the IRE�a 
signaling pathway in pancreatic b cells.

Low level AID expression in Early B cells as 
accessed with AIDCreROSA26R mouse system

Hongyan Qin

( The Department of Medical Genetics and Developmental Biology,Fourth Military Medical University ) hongyanqinfm@

gmail.com

Activation-induced cytidine deaminase (AID) is a molecule 
central to the DNA alterations at immunoglobulin genes in 
activated B cells. Since its mutagenic feature can be involved in 
tumorigenesis, the AID expression was originally believed to be 
strictly restricted to germinal center B cells in vivo. However, 
some recent reports have demonstrated the low level of AID 
expression in immature B cells in normal mice. Using BAC 
transgenic animals in which Cre and human CD2 faithfully 
recapitulate endogenous AID expression, we examined AID 
expression other than germinal center B cells by hCD2 staining 
as well as by Cre mediated irreversible cell marking.
With early B cell marker AA4.� (CD93), we determined 

the low level  expression of  AID in im/T1B stage 
(B220loCD93+IgM+IgD-/ B220loCD93+IgM+IgD-) by 
qRT-PCR after sorting different developing B cells; Also 
with APC labeled hCD2 amplification method, we found the 
globally induced AID expression in imB/T1B cell stage and 
then its expression comes down until mature B cell stage; 
The induction of AID expression in early B cells may be 
dominated by BCR signaling after analyzing AIDCre+Rosa+ 
mouse crossed with B1-8HEL transgenic mouse (IgH + Igκ 
transgenic mouse). These results suggest that the expression 
of AID during B cell development may involved in the 
receptor editing for Ig diversity.
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Establishment of a method for detecting 
UCA1 mRNA by qRT-PCR and it’s 

clinical assessment

Li Fang, Li Xu, Wang Fan, Zhao Le, Chenwei*
(Center for Molecular Medicine of First Affiiiated Hospital, Xi’an JiaoTong University)

 A novel non-coding RNA, UCA�(EU334869), has been 

cloned from human bladder TCC cell line BLZ-2�� by using 

5’- and 3’-RACE. The UCA� full-length cDNA is �442bp. 

RT-PCR analysis indicated that UCA� is an embryonic 

development and bladder cancer-associated RNA. The 

proliferation, migration, invasion, and drug resistance 

behaviors of human bladder cell BLS-2�� were enhanced by 

exogenous UCA� expression in vitro.

In this study, a real-time quantitative PCR method was 

established to detect UCA� mRNA in bladder cancer, using 

the recombinant constructed plasmid pcDNA3.1/UCA1 as 

standard. The methodology validation confirmed that the 

linear range of detection sensitivity was from �0 copies 

to108 copies. Direct sequence of the purified PCR products 

and homologous alignment were carried on to prove the good 

specificity. We also confirmed that this method had good 

stability and repeatability.

Moreover, we detected the expression of UCA� mRNA in 

24 cases of bladder cancer and 30 cases of other urinary 

system carcinoma (including kidney cancer, prostate cancer, 

benign prostatic hyperplasia, cystitis) and found that the 

expression of UCA� mRNA was much higher in the bladder 

cancer group than in  other tumor group and healthy group, 

which bladder cancer positive cases in blood samples of 

91.7% (22/24), urine samples of 87.5% (21/24); in 30 

patients with other urinary system carcinoma group positive 

cases in blood samples of 63.3% (19/30), urine samples of 

66.7% (20/30). It was negative in the blood specimens of 10 

digestive system cancer patients (liver cancer, gastric cancer, 

esophageal cancer, rectal cancer) and �0 lung cancer patients 

and in the blood specimens and urine samples of 20 healthy 

donors. UCA� expression was age, gender-related, but not 

statistically significant.

This study can be used to establish UCA� mRNA detection 

technique using  biological body fluids such as blood, urine. 

It’s possible to applied to the diagnosis of  micro-metastasis, 

prognosis and therapy of bladder cancer.
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Mechanism of transcriptional regulation 
of UCA1, a non-coding RNA gene

Wu Wenjing, Zhangshuwan, Li Xu, Zhao Le, Chenwei*
(Center for Molecular Medicine of First Affiiiated Hospital, Xi’an JiaoTong University)

We previously found a new non-coding RNA gene-

UCA�(�.4kb) which is differently expressed in bladder 

cancer. The previous study suggested that the ectopic 

expression of UCA� can improve the proliferation of bladder 

cancer cells, promote the migration and invasion ability of 

cancer cells, and induce the resistant of cis-platinum and 

mitomycin. The overexpression of UCA� indicates that 

UCA� may play an important role in the progression of 

bladder cancer. Despite the recent interest in UCA� as a 

diagnostic marker for bladder cancer, little is known about 

the transcriptional mechanism of UCA� in bladder cancer.

To elucidate the transcriptional mechanism of the UCA� 

gene, we first analysed the promoter region and the potential 

transription factors of UCA� using bioinformatic method, 

and constructed a relative reportor vector. Then using 

transient transfection and Dual-luciferase reporter assay, a 

preliminary analysis on promoter activity and function of 

the 2.0-kb fragment of 5’ flanking region of UCA1 gene was 

carried out. We performed transient transfection experiments 

of 5’ truncated mutants into BLZ-2�� cells and found a core 

regulatory region located between nucleotides -400bp and 

-�50bp that may be responsible for UCA� transcription 

in BLZ-2�� cells. The Electrophoretic Mobility Shift 

Assay(EMSA) experiment confirmed that the transcription 

factor c-Ets-2 could directly interact with the promoter of 

UCA� gene.

In this study, we initially clarified the transcriptional 

mechanism of the up-regulated UCA� expression in bladder 

cancer, which may give some novel ideas to the research 

about long non-oding RNA transriptional mechanism. 

Moreover, our results may provide new potential therapeutic 

targets for bladder cancer.
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Selection of aptamers to a non-purified target 
of native conformation by liquid-SELEX

D-1

Shaohua Li, Hui Li, Hongmei Ding, Fang Wang, Ningsheng Shao
( Institute of Basic Medical Sciences , Academy of Military Medical Science, Beijing 100850 ) shaonsh@hotmail.com

Background: Aptamers are short single stranded DNA or 

RNA molecules, which bind specifically to their targets based 

on their specific tertiary structures. Due to the properties 

of precise discrimination, easy synthesis and modification, 

less immunogenicity and small size, aptames are emerging 

candidates for medical research and application. Aptamers 

are evolved from an in vitro selection process known as 

SELEX (Systematic Evolution of Ligands by Exponential 

Enrichment) that involves the progressive selection of 

highly specific ligands by repeated rounds of selection 

and amplification from a large random synthetic nucleic 

acid library. The traditional SELEX requires a purified 

target and a selection medium that solidify the target to 

facilitate the separation of bound oligonucleotides with 

free ones. Therefore, the selection to a hardly purified 

target, importantly, a target that function relies on native 

conformation is hindered.

Objective: To establish a liquid-SELEX procedure that does 

not require target purification through introducing a counter 

selection using prokaryotic expression system model. 

Methods: The catalytic region (CAT) of Glucosyltransferase 

(GTF) of streptococcus mutans with N terminal fused to 

NusA (rNusA-CAT) was expressed in prokaryotic expression 

system. The NusA tag protein was also expressed in a 

same prokaryotic expression system as a control. Both the 

recombinant NusA-CAT protein and NusA control was 

soluble expressed. The catalytic activity of recombinant 

protein was tested and confirmed using anthrone-sulphuric 

acid method. Then the selection was processed by introducing 

the principles of EMSA to traditional SELEX process. The 

non-purified rNusA-CAT expression

supernatant was used as target and non-purified NusA 

expression supernatant as a counter target. The selection 

was done using a 78 base ssDNA library containing 45 

bases of random sequence. After ten rounds of selection, 

the enrichment of each round was tested by isotope labeled 

ssDNA binding assay.

Results: The tenth round pool was of the best enrichment and 

showed specificity to CAT region. The enriched pool also 

showed binding specificity to rNusA-CAT in a dosedependant 

manner.

Discussion: Glucosyltransferase (GTF) has been implicated 

as an important cariogenic factor of streptococcus mutans 

by catalyting synthesis of extracellular polysaccharide. The 

catalytic region (CAT) of GTF plays an important role in 

caries. Our work laid the foundation for the functional GTF 

inhibitor and provided information for the prevention and 

treatment of dental caries. The established liquid-SELEX 

technology makes selection to biomarkers in serum, saliva or 

body fluids possible. This method has potential prospect in 

the identification of biomarkers and gain of molecular probes 

rapidly and effectively, which bring out a new idea in the 

diagnosis and treatment of disease in the future.

Key words: liquid-SELEX; aptamer; EMSA; catalytic region 

of glucosyltransferase
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D-2 The clinical value of HE4

Minjie Wang, Jun Qi, Xuexiang Li, Baojun Wei, Chao Fu, Jia Gao

( Cancer Hospital Chinese Academy of Medical Sciences, Beijing 100021, China ) qijun5610@126.com

Abstract:  Objective To investigate the clinical values of 

Human epididymis protein 4 (HE4) in ovarian carcinoma 

diagnosis. Methods To detect the serum concentration of HE4 

using ELISA in patients of ovarian carcinoma (OC) group 

(n=��9), borderline ovarian tumor group (n=36), benign 

ovarian neoplasm group (n=96) and female healthy control 

group (n=53). Results The receiver operation characteristic 

(ROC) analysis showed the cut-off was 67.3 (the AUC was 

0.906, the sensitivity and specificity was 80.7% and 94.6% 

respectively). The serum level of HE4 in OC group were 

significantly higher than that in

borderline ovarian tumor group, benign ovarian neoplasm 

group and female healthy control group (U was �003、978、

��25, respectively. P<0.0�). The serum level HE4 showed 

no statistical significance between borderline ovarian tumor 

group and benign ovarian neoplasm group (U was 62, P 

>0.05). The level of HE4 was reduced significantly in ovarian 

patients after surgery therapy (Z was �.49�, respectively, 

P<0.05). Conclusions HE4 is helpful biomarker for ovarian 

carcinoma diagnosis.

Key Words: ovarian carcinoma; HE4

The research of the correlation between 
human papillomavirus and cervical lesions

D-3

Baojun Wei, Minjie Wang, Xuexiang Li, Jun Qi

( The Clinical Laboratory of Cancer Hospital Chinese Academy of Medical Sciences, Beijing 100021, China ) qijun5610@126.com

Abstract:  Objective To investigate the correlation between 

the positive rate of HPV genetypes and the severity of 

cervical lesions. Methods Flow-through Hybridization 

wag employed to detect the positive rate of HPV and the 

genetypes of HPV in cervical lesions. The 280 samples 

came from the cervical lesion patients from January to June 

of this year at our hospital. All of samples were detected 

by pathological diagnosis. Among them included cervical 

cancer(n=�00) , CIN I(n=30), CINII(n=50), CIN III(n=�00). 

Following, DNA was extracted from these samples and 

amplified by PCR. The amplified products were hybridized 

with gene chip marked with 2� kinds of HPV genetype. 

Finally, the results were analyzed by SPSS l2.0, x2 test. 

Results The positive rate of HPV test in CIN I, CINII, CIN III 

and cervical cancer 37%、52%、56% and 82%respectively 

(P<0.05). Conclusions The positive rate increased with the 

process developing of cervieal lesions. There is significant 

correlation between HPV infection and cervical lesion.

Key words: Human Papillomavims; Cervical Lesion; Genetype
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D-4 EBP50 exerts tumor suppressor activity 
by promoting cell apoptosis and retarding 

extracellular signal-regulated kinase activity
Junfang Zheng, Junqi He

( Capital Medical University ) jq_he@ccmu.edu.cn

The express ion  of  Ezr in- rad ix in-moes in-b inding 
phosphoprotein-50 (EBP50) and the intragenic mutation of 
the ebp50 gene have been reported to correlate with human 
breast cancer development, but the exact impacts on breast 
cancer development and its molecular mechanism are not 
fully understood. In this study, we investigate the potential 
function of EBP50 through over-expression in the breast 
cancer cell line, MDA-MB-23�, which has low EBP50 
protein expression levels. The effects of EBP50 over-
expression on cellular proliferation, anchorage-independent 
growth and apoptosis were examined. In addition, the 
activity of extracellular signal-regulated kinase (ERK) was 

also determined. Our results show that a decrease of cellular 
proliferation and attenuation of colony forming ability were 
evident in MDA-MB-23� cells stably transfected with an 
EBP50 expressing plasmid (EBP-23�) when compared with 
control cells. There was also a statistically significant increase 
in spontaneous apoptosis in EBP-23� cells accompanied by 
an attenuation in ERK activity. Taken together, our results 
suggest that restoring EBP50 expression could suppress 
breast cancer cell proliferation by promoting cell apoptosis 
and inhibiting ERK activity, and that EBP50 may be a target 
for development of diagnostics and therapeutics in breast 
cancer.

D-5 Analysis of real-time PCR results by 4 dimension 
hybridization of nucleic acid technology

Yaling Dou, Anping Ni

(1Department of Clinical Labs Union Medical College Hospital Chinese Academy of Medical Science, Beijing100730,China) 

douyling@163.com

Introduction: In order to make the most objective conclusion, 
we recommend that we should: adopt 4-dimensional hybrid 
reagents, detect the character melting point temperature 
of the PCR outcome, and analyze and confirm the results 
of real-time quantitative PCR that obtain the character of 
positive signal (specific or nonspecific).
Methods: First, scan the temperature of solubility curve 
after testing the TagMan probe mode real-time PCR. Then 
put it in the 4℃ refrigerator for 5 minutes, and then add 
1μ1 4-dimensional hybrid reagents in each reaction tube. 
Afterwards according to the temperature scan process, 

conduct the melt curve experiment.
Results: The signal peak value of the sample with the added 
melt curve was convergent and Signal Noise Ratio (SNR) 
was higher. The error of the same amplification products TM 
value was ±�℃.
Conclusion: Experimental results show that the 4-dimensional 
hybrid reagents can perform more detailed analysis and 
confirm positive results of the TagMan probe mode real-time 
PCR. It makes the results of PCR more real and objectively .
Corresponding author: DOUYa-ling;  E-mail: douyling@163.
com
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VIGILIN expression in human hepatocellular 
carcinoma, and its relationship with the cell cycle, 

and the contribution in the chromatin condensation

D-6

1Shuwang Duan, 1Yajun Ge, 1Ling Wei, 1Wenli Y, 2Kefei Chen, 1Wenqing Huang, 1Yang Qin

( 1Department of Biochemistry and Molecular Biology, School of Preclinical and Forensic Medicine, West China Medical Center, 

Sichuan University, 2Department of clinical medicine, West China Medical Center, Sichuan University ) qin_1@sina.com

VIGILIN (high density lipoprotein binding protein) is a 

multifunction protein containing �4 tandem repeat KH 

domain, and mainly distributes in the cytoplasm and the 

nucleus. Human VIGILIN gene, located in chromosome 

2q36-q37.2, is a highly conservative gene, to which many 

analogs have been found in other eukaryotic cells, such as 

SCP�60 in Saccharomyces cerevisia and DDP� in drosophila.

Previous research highlighted the role of VIGILIN on 

participation in metabolism of cholesterol. And then 

VIGILIN and its family members were showed to behave 

other functions, such as transporting tRNA from nucleoplasm 

to cytoplasm, selectively binding and inhibiting cleavage 

of the vitellogenin mRNA 3'-untranslated region. These 

functions are consisted with the RNA binding of KH domains 

of VIGILIN. Recently, human VIGILIN was described as a 

protein associated with alpha and beta satellites, and bound to 

A-to-I edited RNAs forming heterochromosome. Moreover, 

the evidences show that DDP� involves in chromosome 

condensation and segregation, and SCP�60 links in the 

control of ploidy, suggesting that DDP� and SCP�60 are 

necessary for the faithful partitioning of chromosome at 

mitosis.

In previous study, we described that VIGILIN knockdown 

could induce cell cycle arrest in G2 phase within HepG2 cell. 

But there are few researches focused on the link of VIGILIN 

with the tumorigenesis.

In this study, we detected VIGILIN expression in the cell 

lines and the hepatocellular carcinoma (HCC) tissues. 

VIGILIN expressed in all the cell lines except the peripheral 

blood lymphocytes. And the expression of VIGILIN in 

tumor cell lines was much higher than the normals, such 

as HEK293T and L-02. Fifty-nine HCC patients’ HCC 

tissue and 59 adjacement and 33 further non-tumor tissues 

was collected, and VIGILIN expression was detected with 

immunohistochemistry. Results showed that nearly all 

cells in the HCC and adjacent tissues expressed VIGILIN, 

while 54% tumor tissues high expressed, and this ratio in 

adjacement and the further non-tumor tissues was 35% and 

6%.

The relationship of VIGILIN and the cell cycle was explored. 

VIGILIN expression was detected in different time of the cell 

cycle. Our results showed that VIGILIN expression fluctuated 

with the cell cycle. After VIGILIN was knockdown, cellular 

morphology changed fast and lots of cells died.

The human HCC cell line HepG2 was synchronized by serum 

starvation, then the expression of VIGILIN was interfered 

with siRNA, the cells were treated with Nocodazole to 

arrest the cell cycle in G2/M phase. The cell nucleoli were 

stained with DAPI. After VIGILIN expression was reduced 

with VIGILIN targeted siRNA, the degree of chromatin 

condensation became much lower..

In conclusion, VIGILIN may have relationship with the 

HCC progression, and functions in the cellular proliferation, 

chromatin condensation and cell cycle control.
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Determination of rat cerebral cortex fatty acid 
composition and content by gas chromatography

D-7

Ruling Shi, Yu Zhang, Lei Yang, Zhijun Yang
( Xinxiang Medical University ) shrl1970@163.com

[Objective] To determine cerebral cortex fatty acid 

composition and content of rats. [Methods]  Lipids 

were extracted from the cerebral cortex with methanol/

dichloromethane and were methylesterified using acetyl 

chloride. Fatty acid methyl esters were then assayed by gas 

chromatography.[Results] Qualitative analysis results in this 

experimental conditions showed that there were �6 kinds 

of fatty acids in rat cerebral cortex, with major fatty acids 

as C�8:0, followed by C�6:0, C�8:�, C20:4 and C22:6. 

The ratio of saturated fatty acids to unsaturated fatty acids 

in rat cerebral cortex is �.22:�. [Conclusion] This study 

provided data on fatty acid composition and content of rat 

cerebral cortex, which lay the foundation for exploring the 

relationship between fatty acids and brain function.

Key words: fatty acid; gas chromatography; rat; cerebral cortex

Degradation of topoIIα by retinoid acid 
via ubiquitin-proteasome pathway

D-8

Xiaoting Li, A-pei Jiang, Xulian Meng, Qing Feng

( Nanjing Medical University ) qingfeng@njmu.edu.cn

TopoisomeraseIIα (TopoIIα) alters DNA structure and 

topology by catalyzing DNA double-stranded helical 

structure super-breaking and re-ligation. It is an essential 

enzyme closely related with chromosome segregation, gene 

recombination, DNA damage and DNA repair. Since this 

enzyme is overexpressed in many tumors, it has become the 

target for cancer chemotherapy. All-trans-retinoic acid (RA) 

is a tumor differentiation agent, which is frequently used in 

clinical cancer chemoprevention and chemotherapy. In the 

present study, RA reduced the level of TopoIIα protein but 

not mRNA level in human cervical carcinoma HeLa cells. 

RA shortened the protein turnover rate. The proteasome 

inhibitor MG-�32 reversed the RA-induced degradation 

of TopoIIα, but the lysosome inhibitor leupeptin did not 

affect the degradation. These results indicated that TopoIIα 

degradation trigged by RA was via the ubiquitin - proteasome 

pathway. Immunofluorescence results revealed that nuclear 

fluorescence intensity was decreased by treatment of RA, 

while fluorescence of the cytoplasm did not change. This 

suggested that the degradation may occur in nucleus. In 

addition, the overexpression of TopIIα remitted cells to de-

differentiate, while knockdown of TopoIIα promoted cell 

differentiation. Taken together, one of RA chemopreventive 

mechanisms is that RA can lower the expression of TopIIα, 

which leads cancer cells differentiation.
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D-9 Proteins related to HIV infection

1Xiaofang Jia, 1Lijun Zhang, 2Jing Cao, 2Pengyuan Yang, 2Chao Qiu, 1Yinzhong Shen, 1Fang Ma, 
1Li Liu, 1Jianjun Sun, 1Fang Shen, 1Lin Yin, 1Liwen Liu, 1Yamin Yao, 1Hongzhou Lu

( 1Shanghai Public Health Clinical Center, 2Fudan University ) zhanglijun1221@163.com

Novel tools are necessary to explore proteins related to 

human immunodeficiency virus (HIV) infection. In this work, 

proteomics based on 2DE-MS and iTRAQ strategies were 

employed to examine plasma samples from HIV-positive 

patients with different HIV loading and infection progress. 

Through 2DE technology, �9 differentially expressed protein 

spots related to �2 non-redundant proteins between HIV-

positive patients and healthy controls were found. Through 

iTRAQ technology, 60 from �280 quantified proteins were 

detected to be differentially expressed in individuals with 

differential HIV loadings; similarly, 20 from 1000 quantified 

proteins were differentially expressed between longterm 

nonprogressors and normal progressors. A protein-protein 

interaction between HIV and host proteins was carried to 

select proteins related to HIV infection. Among these node 

proteins, the �30kDa isoform of alpha-�-antitrypsin was 

found to be decreased in HIV-positive patients while another 

variant with a MW of 40kDa was increased shown in 2D 

gels. SWISS-2D PAGE reference gel and protein sequence 

comparisons of the 40kDa protein showed homology with 

alpha �-antitrypsin minus the N-terminus, and its identity 

was further confirmed by one-dimensional Western blotting 

(�D-WB) and glycoproteomic analysis. The variant with a 

MW of 40kDa was detected to be differentially expressed in 

individuals with different HIV loading and infection progress. 

This protein were expressed and purified to study its anti-

HIV activities. Other proteins such as talin, filamin A were 

also verified to be related to HIV infection. Further studies 

of the relationship between these proteins and HIV were 

carried out. In all, our results showed that proteomics and 

glycoproteomics are powerful tools for discovering proteins 

related to HIV infection. The 40kDa variant of alpha-�-

antitrypsin, talin � and so on might be potential biomarkers 

for anti-HIV treatment.
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D-10 Plasma membrane proteome analysis of the 
early effect of alcohol on liver: Implications 

for alcoholic liver disease
1Lijun zhang, 1Xiaofang Jia, 1Xia Peng, 1Yanlin Feng, 1Zhiyong Zhang, 1Hua Yang, 1Zhanqing 

Zhang, 1lin yin, 2Pengyuan Yang, 1Fang Ma, 1Hongzhou Lu

( 1Shanghai Public Health Clinical Center, 2Fudan University ) zhanglijun1221@163.com

In humans, overdose alcohol consumption is considered 
very dangerous for causing serious liver disease. To know 
the early affection of alcohol to liver, a rat model treated 
with overdose ethanol to develop liver cirrhosis was built, 
and the rats before liver fibrosis progression were used for 
proteomic research. The liver plasma membrane (PM) was 
purified. The proteome profiles of PM from alcohol treated 
rats and the controls were analyzed through two-dimensional 
gel electrophoresis (2DE) and iTRAQTM technologies. �5 
non-abundant proteins were identified including �0 from 
2DE, 6 from iTRAQ. Among them, keratin 8 (K2C8) was 
commonly detected by the two technologies. GO analysis 
of the differentially expressed proteins indicated that the 
differential proteins were mostly related to the biological 

processes of binding activity (including ion, DNA, ATP 
binding, etc), cell structure and enzyme activity, etc. 
Annexin 2, keratin 8, keratin �8, annexin 3 and annexin 
A6 were further verified through western blot analysis and 
immunohistochemistry. The relationship between the protein 
expression (including keratin 8, keratin �8, annexin 3 and 
annexin A6) and direct alcohol stimulation was ongoing. Our 
results showed that alcohol can affect cell structure, adhesion 
and function through altering a lot of protein’s expression in 
PM. According to our knowledge, it is the first time to study 
the affection of alcohol to liver plasma membrane proteome 
and offer some help to understand the possible mechanism of 
alcohol liver disease.

D-11 Cognitive function improvement in AD mice models by 
mouse embryonic stem cell-derived cholinergic neurons

Wei Yue, Naihe Jing
( Institute of Biochemistry and Cell Biology, Shanghai Institutes for Biological Sciences ) njing@sibs.ac.cn

Cognitive decline in Alzheimer disease (AD) caused mainly 
by progressive damage of cholinergic neurons in the basal-
forebrain cholinergic projection system. To evaluate the 
cellular therapy effect on AD-related cognitive dysfunction, 
we have developed an efficient protocol to induced basal 
forebrain cholinergic neurons (BFCN) from mouse embryonic 
stem (ES) cells by a sequential application of sonic hedgehog 
(Shh) and BMPs in a time dependent manner. Mouse induced 
pluripotent stem (iPS) cells could also generate almost 

equally cholinergic neurons output under the same protocol. 
The induced BFCN showed functional properties secreting 
acetylcholine in vitro, evoked postsynaptic currents (PSCs) 
after stimulation either in vitro or in vivo, and can improve 
cognitive function in two AD mice models demonstrated by 
morris water maze tests after injection into the basalforebrain 
where they originally developed from. So they may be 
valuable in ameliorating Alzheimer’s memory degeneration 
among the future treatment strategies
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D-12 Effects of kidney-tonifying recipe on serum 
corticosterone and learning & memory-related 

NR1/NR2B mRNA expressions of aging rats

Xiangping Kang, Guoqin Jin

( Shanghai University of TCM ) jinguoqin@yahoo.com.cn

Objective: To observe the effects of Kidney-tonifying 

r ec ipe—Zuogu i  Wan  and  Yougu i  Wan  on  s e rum 

corticosterone(CORT) and learning & memory-related NR1/

NR2B mRNA expressions of aging rats.

Methods: The nature old SD rats were used as senile animal 

model. The rats were randomly divided into five groups: 

(�)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 contents of 

serum CORT were examined by using the enzyme-linked 

immunosorbent assay(ELISA). The changes of LTP 

were tested by electrophysiological method. The spatial 

learning&memory abilities were observed by Morris water 

maze test. The learning&memory-related NR1/NR2B mRNA 

expressions were examined by in situ hybridization method. 

The regulating effects of Kidney- tonifying recipe(Zuogui 

Wan and Yougui Wan) on above indices were also studied.

Result: Compared with young group, the contents of CORT 

in serum of senile rats increased obviously. The spatial 

learning&memory abilities, LTP and the expression of NR1/

NR2B mRNA were lower than those in the young group 

markedly. Zuogui Wan, Yougui Wan and RU38486 group, 

however, could improve the abnormal changes of above 

indices in senile rats to varying degrees.

Conclusions: The deterioration of learning memory 

abilities in senile rats may be partly related to the high 

levels of serum CORT and the lower levels of NR1/NR2B 

expressions. Kidney-tonifying recipe— Zuogui Wan and 

Yougui Wan, and CORT antagonist RU38486 could improve 

the learning&memory abilities through downregulation 

the higher CORT levels and enhancement the NR1/NR2B 

expressions of senile rats.

Key Words: corticosterone; learning memory; LTP; Kidney-

tonifying recipe; senile rat
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D-13 Targeted depletion of vigilin via lentiviral shRNA 
inhibitor causes growth inhibition of human 

hepatocellular carcinoma cells and suppresses 
tumor development and/or progression in vivo

1Wenli Yang, 1Wenqing Huang, 2Ling Wei, 1Shuwang Duan, 1Junhong Li, 1Yang Qin

( 1Department of Biochemistry and Molecular Biology, School of Preclinical and Forensic Medicine, West China Medical 

Center, 2Department of Biochemistry and Molecular Biology, School of Preclinical and Forensic Medicine, West China 

Medical Center ) qin_1@sina.com

Hepatocellular carcinoma (HCC), one of the most lethal 

forms of tumors in the world, causing more than 600,000 

deaths per year, remains resistant to currently available 

treatments. Vigilin is a conserved protein, consisting of �4 

tandem and related hnRNP K homology (KH) domains, 

among the conserve amino acids, vigilin domains � and 3 

show the sequence VIG. It previously demonstrated that the 

overexpression of vigilin was in human epithelial ovarian 

cancer cell line TOV-��2D and human prolactinomas, 

enlightening a novel mechanism involved and target-

based approaches could be developed for application in the 

neoplasm. However, the role of vigilin in hepatocellular 

carcinoma is not well-established. In the present study, 

short hairpin RNA (shRNA) interference via vigilin 

specific lentiviral shRNA approach was used to suppress 

the expression of vigilin in a HCC cell line BEL7402 and a 

cervical cancer cell line HeLa. Stable transfectant BEL7402-

shvig and HeLa-shvig carrying vigilin-specific shRNA 

plasmid were established and the expression of vigilin was 

reduced to about 40% when compared with BEL7402-Control 

and HeLa-Control. In vitro functional assays demonstrated 

that the disruption of vigilin resulted in a significant i) 

decrease in clonogenic survival, ii) multiple mitotic errors, 

iii) decrease in the growth rate and proliferation ability, iv) 

decrease in cell motility and invasiveness and v) apoptosis of 

HeLa cells. Data from in vivo xenograft tumorigenesis model 

demonstrated that the size of tumor in BEL7402-shvig group 

was dramatically reduced. This study suggests vigilin may 

have a functional relevance towards hepatocellular carcinoma 

development and/or progression. We suggest that targeting 

of vigilin may be a viable approach for the treatment of 

hepatocellular carcinoma.

Keywords: vigilin; human hepatocellular carcinoma; short 

hairpin RNA (shRNA); lentivirus; interference; apoptosis; 

proliferation; tumorigenesis
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D-14 Selection and finding of lead peptides 
with high affinities for foxm1c

Jian Cui, Canquan Mao

( Southwest Jiaotong University ) Maocq@hotmail.com

Among various types of tumor associated transcription 

factors, Fox Family is the most important in which FoxM� 

is one of the special member of Fork head family controlling 

the entire cell life cycle, tumor growth and metastasis. 

Developmental malformation, metabolic disease and 

tumorigenesis are all related to its mutation and abnormal 

expression. The finding of small molecular leading peptides 

targeting FoxM� would be of both important for the basic 

understanding of FoxM� family and the potential drug 

discovery for cancer diseases.

Here, at first the full length, the DNA binding domain and 

the transcriptional activation domain of human FoxM� 

cDNA were amplified by PCR, then they were genetically 

cloned into the prokaryotic expression vector pQE30 and 

confirmed by restriction analysis and sequencing, by IPTG 

induction and polyacrylamide gel electrophoresis the FoxM� 

proteins were successfully expressed and confirmed and later 

purified by Ni-NTA agarose gel packing and quantified up 

to 0.8mg protein /ml solution by BCA assay. By four rounds 

of selection of �2 phage random peptide library against this 

expressed FoxM�c protein, the phages were enriched and �8 

different sequences were obtained by sequencing of different 

phages clones, importantly several clones showed higher 

affinities for FoxM1c protein with the highest near to P/N of 

200. in addition, important sequence motifs were also found. 

It was the first report of the finding of lead peptides targeting 

FoxM�c by phages display technology. The further analysis 

and study of the peptides were still in progress.

Key words: FoxM�c; cancer; selection; phage peptide 

library; motif
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D-15 Studies on antilipemic function and mechanism 
of opuntia dillenii haw. polysaccharides

Longyan Zhao, Fuhua Zeng

( College of Life Science and Technology, Zhanjiang Normal University ) zengfuhua@gmail.com

Abstract: Aims This study is to investigate the regulation 

of Opuntia Dillenii Haw. Polysaccharides on lipid and 

its mechanism in hyperlipidemic rats. Methods The mice 

were randomly divided into 6 groups of �0 animals each. 

SD hyperlipidemic model was established and the blood 

lipid(TC, TG, HDL-C,LDL-C), the activities of LCAT and 

SOD, the contents of the MDA and NO, brittleness of RBC 

and erythrocyte immune complex were determined; The 

contents of lipid and MDA, the activities of SOD and HMG-

CoA reductase in liver were studied. Pathomorphlogocal 

examination were carried out and VCAM-� were determined 

by immunohistochemical in vein. Results The level of 

TC, TG, and LDL-C in the 400 mg•kg-1•d-1 dose group 

were markedly reduced 78.7%, 26.3%, 35.2% (P<0.0�). 

Contemporarily, the activity of LCAT and osmotic fragility 

cures were improved. Comared with model group, OPS 

have effect on reducing lipidic aggradation in liver, 

decreasing activity of HMG-CoA reductase, promoting 

SOD activation of hepatocellular microsome and decreasing 

MDA conent(P<0.0�). Meanwhile the results of pathology 

of liver showed that OPS may have better effect on anti-

fatty liver and treatment on lipoid hepatitis, and have been 

obviously superior to zhibituo in anti-fatty liver. The content 

of MDA and NO, and the activity of SOD in the blood of the 

400 mg•kg-1•d-1 dose group were significantly increased 

30.9%, 75.2% and 56.7% respectively. The gene expression 

of VCAM-� and atherosclerosis of the mice treated by 

OPS significantly decreased. Conclusions OPS could treat 

or prevent disease efficiently such as hyperlipoidemia, 

atherosclerosis, fatty liver and so on. It was proposed that 

OPS were worth further researching and clinical application.

Keywords: Opuntia Dillenii Haw. Polysaccharides, 

hyperlipoidemia, lipid metabolic, fatty liver, atherosclerosis
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D-16 Study on inducing apoptosis and suppressing 
proliferation of a recombinant protein 

targeted to survivin on human breast cancer 
cells and their molecular mechanism

1Xingyuan Ma, 1Yuxing Xv, 1Yanyan Kan, 2Wenyun Zheng, 1Lin Zhu, 2Linfeng Li, 1Huizhan Zhang

( 1The Department of Biotechnology, State Key Laboratory of Bioreactor Engineering, East China University of Science 

and Technology, Shanghai 200237, 2State Key Laboratory of Bioreactor Engineering, East China University of Science and 

Technology, Shanghai 200237 ) maxy@ecust.edu.cn

A fusion protein surviving mutant with mutated TAT was 

constructed and expressed highly. After experiments at 

laboratory, pilot and partial preclinical trail have been 

performed, an efficient procedure for expression and 

purification was established to the mass production of this 

important protein and multi-functions to breast carcinoma 

of a recombinant protein were also discovered by a serous 

of trials in pharmacology. Pharmacodynamics study on 

breast carcinoma proves that the recombinant protein 

has strong effects in suppressing proliferation, inducing 

apoptosis in early stage, arresting cancer cell in G� period 

phase, anti-multidrug resistance and enhancing sensibility 

for breast cancer with other chemical therapy reagents and 

some extractions from herbal medicines. Based on above 

findings, the molecular mechanism of anticancer bioactivity 

from the recombinant protein have been explored by 

analyzing relationship between regulatory effect on cell 

cycle, inhibitory effect on apoptosis and anti-multidrug 

resistance. The findings revealed that multi-functions to 

breast carcinoma of a recombinant protein originate from the 

multi-functions and multi-pathway of survivin in networks 

at cancer cell division actually. The primary conclusion is 

that effect of the mutated survivin protein on cancer cells 

is counterpart to physiological action of survivin to a large 

extent. This research is an important base that will boost 

the study on pre-drug which will lead to the finding of new 

anticancer clinical drug with our own intellectual property.
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D-17

Qingzhu Sun, Xudong Yang, Raza Asim M B, Fangfang Jiao, Xiaojing He, Bo Zhong, 
Dongmin Li, Shemin Lu

Different challenge terms determine disease 
patterns of antigen induced pulmonary 

inflammation in E3 rats

( Department of Genetics and Molecular Biology, Xi’an Jiaotong University College of Medicine, Xi’an, Shaanxi 710061 P.R. 

China ) Lushemin@mail.xjtu.edu.cn

Asthma is a complex disease that involves acute and chronic 

inflammation, airway remodeling and the decline of airway 

functions. Antigen induced pulmonary inflammation (AIPI) 

in rats, a classic animal model for asthma, has greatly 

contributed to the understanding of the disease pathogenesis. 

The different antigen challenge term may influence the 

disease patterns of AIPI. The aim of this study was to 

investigate the effects of different challenge terms on the 

development and progress of disease in rat asthma models. 

E3 rats were immunized and challenged with ovalbumin 

(OVA) for �, 4 and 8 weeks. Histological methods were 

used to determine morphological changes in lungs and cell 

types in BALF. Serum NO concentration was assayed by 

Griess method. IL-4 and TGF-β expression was detected by 

real-time PCR. ELISA was used for the determination of 

serum IgE and OVA specific IgG1. The results showed that 

all the sensitized animals had a strong influx of eosinophils 

into airways. In �-week challenge group, rats showed much 

stronger inflammation, such as elevated level of NO, DTH, 

IL-4 expression and inflammatory cells infiltration; while 

in 8-week challenge group, rats manifested significant 

tissue destruction, accumulation of collagen and mucus 

production and higher levels of antibody production and 

TGF-β expression. The detail characterizations of AIPI 

model challenged for different terms demonstrated that 

E3 rat challenged with antigen for � week is suitable for 

studying acute asthma; meanwhile the model established 

in rats challenged for 8 weeks is suitable for understanding 

pathogenesis of lung remodeling in chronic asthma.
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D-18 Effects on human breast cancer cells in 
vitro by designed derivatives from survivin 

and its splice variant genes

1Wenyun Zheng , 2Yanyan Kan, 1Linfeng Li, 2Xingyuan Ma

( 1State Key Laboratory of Bioreactor Engineering, East China University of Science and Technology, Shanghai 200237, 
2The Department of Biotechnology, State Key Laboratory of Bioreactor Engineering, East China University of Science and 

Technology, Shanghai 200237 ) maxy@ecust.edu.cn

To explore functions and effects of survivin and its various 

splice variants on cancer cells, four expression vectors as 

gene therapy drug were constructed strategically by fuse 

antisence survivin, survivin (T34A) and its splice variants 

survivin-2B and antisence survivin-ΔEx3 to enhanced green 

fluorescence protein (EGFP) by diverse design tactics. 

Those vectors with diverse genes under CMV promoter 

were infected into B-Cap-37 by guiding of liposome. 

Effects of suppressing proliferation and inducing apoptosis 

on cancer cell were examined and analyzed in vitro by 

fluorescence microscopy, MTT and Flow cytometry assay. 

The results showed the function of proliferation inhibition 

and proapoptosis of four gene therapy plasmids. Its inhibition 

rate reached the maximum after transfection 72h, and its 

inhibitory rate were very different. The inhibitary rate of 

pcDNA3.�(+)–egfp-Antisense-survivin and pcDNA3.�(+)–

survivin(T34A)-egfp to cells were statistical significance and 

reached a very significant level peak (P < 0.0�), while the 

inhibitory rate of pcDNA3.�(+)–egfp-Antisense-survivin-

ΔEX3 had reached significant level peak ( P<0.05) , but 

pcDNA3.� ( + ) – survivin - 2B - egfp had no Statistical 

Significance(P>0.05).The implications and possible 

mechanism of these findings were discussed briefly. These 

observations deepened understanding and selection for 

survivin and its splice variants in designing pro-apoptosis 

drugs, and triggered our great interests to them in researches 

and development of targeted drugs further.
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D-19 Analysis of real-time PCR results by 4 dimension 
hybridization of nucleic acid technology

Yaling Dou, Anping Ni

DOUYa-ling1)* , NI Anping1) , GAO Ben,2) , LI Qian1),ZHONG Min1) ,XUYing-chun1) (1Department of Clinical Labs Union 

Medical College Hospital Chinese Academy of Medical Science, Beijing100730,China; 2: Beijing Erudite Century Dnachip 

co.,LTD 100086)

Introduction: In order to make the most objective conclusion, 
we recommend that we should: adopt 4-dimensional hybrid 
reagents, detect the character melting point temperature 
of the PCR outcome, and analyze and confirm the results 
of real-time quantitative PCR that obtain the character of 
positive signal (specific or nonspecific).
Methods: First, scan the temperature of solubility curve 
after testing the TagMan probe mode real-time PCR. Then 
put it in the 4℃ refrigerator for 5 minutes, and then add 
1μ1 4-dimensional hybrid reagents in each reaction tube. 

Afterwards according to the temperature scan process, 
conduct the melt curve experiment.
Results: The signal peak value of the sample with the added 
melt curve was convergent and Signal Noise Ratio (SNR) 
was higher. The error of the same amplification products TM 
value was ±�℃.
Conclusion: Experimental results show that the 4-dimensional 
hybrid reagents can perform more detailed analysis and 
confirm positive results of the TagMan probe mode real-time 
PCR. It makes the results of PCR more real and objectively .

D-20 TLR3 upregulation of fibroblast-like synoviocytes 
activated by T cells modulates articular 

inflammation of pristane-induced arthritis in rats
Wenhua Zhu, Liesu Meng, Congshan Jiang, Shemin Lu

( Department of Genetics and Molecular Biology, Xi’an Jiaotong University School of Medicine, Xi’an, 710061, 

Shaanxi,China ) Lushemin@mail.xjtu.edu.cn

Rheumatoid arthritis (RA) is a chronic articular inflammation 
involved with an abnormal immune response. Toll-
like receptors (TLRs), as a kind of important pattern 
recognization receptors, not only play a key role in innate 
immunity, but also link with adaptive immunity. Many 
researches have provided the evidence that there is an 
essential relationship between TLRs and RA. So the present 
study was designed to screen TLR expression profiles in 
synovium of pristane-induced arthritis (PIA) rat during the 
disease development, and found TLR3 mRNA expression 

exhibited a unique lastingly upregulated tendency. And TLR3 
remarkably expressed on fibroblast-like synoviocytes (FLS) 
by immunohistochemisitry localization in joints of PIA rats. 
Rat FLS co-curtuled with pristane primed T cells showed a 
high TLR3 expression in vitro, followed by FLS functional 
activation. Furthermore, polyI:C administration by intra-
articular injection aggravated PIA severity. These observations 
demonstrate that TLR3 has an essential role in the initiation 
and development of PIA, and provide a useful clue for further 
research to pinpoint the mechanism of TLRs with RA.
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D-21 Heparan sulfate 6-O sulfotransferase 2 (HS6ST2) 
is decreased in osteoarthritic articular cartilage

1Wei Wang, 1Bo zhong, 1Juan Tian, 1Nan Zhong, 1Lifang Tian, 1Jian Sun, 1Wenxiang Zhao, 
1Zixin Min, 2Peng Xu, 1Fujun Zhang, 1Shemin Lu

( 1Department of Genetics and Molecular Biology, Xi’an Jiaotong University College of Medicine, Xi’an, Shaanxi 710061 P.R. 

China, 2Department of Bone and joint diseases, Xi’an Red Cross Hospital, Xi’an, Shaanxi 7 10054, P.R. China. ) lushemin@

mail.xjtu.edu.cn

Osteoarthritis (OA) is the most prevalent joint disease. 

Progression of joint damage is likely to result from an 

imbalance between anabolism and catabolism in cartilage. 

Little is known about molecular mechanism underlying 

OA. The aim of this study was to identify the differential 

expressed genes in articular cartilage related to OA. Genes 

expressed in osteoarthritic articular cartilage were screened 

by suppression subtractive hybridization (SSH). Verification 

of the SSH data was performed by quantitative RT–

PCR analysis as well as immunohistochemistry. HS6ST2 

gene and protein expression was significantly lower in 

osteoarthritic articular cartilage than in normal human one. 

In normal articular cartilage, HS6ST2 protein was expressed 

predominantly in the superficial zone. The results suggest 

that the loss of HS6ST2 is associated with the progression of 

OA. Decreased HS6ST2 expression may change the sulfation 

patterns of heparan sulfate proteoglycans and growth factor 

activities and thus contributes to abnormal chondrocyte 

activation and cartilage degradation in OA.
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D-22 Associations between MCP-1, NRAMP1 and MBL 
SNPs and tuberculosis in haiyuan hui people

Xiuying Pei, Shuya Zhang, Yan Li

( NIngxia Medical University ) peixiuying@163.com

Host immune genetic factors play a key role in the occurrence 

and development of tuberculosis (TB). In this study, five 

polymorphisms of MCP-1-2518(G/A), MCP-1- 2076(A/T), 

NRAMP1-3’UTR, NRAMP1-D543N and MBL-54 (G/A) 

were examined to assess their contribution to tuberculosis 

in Haiyuan Hui people, and the differences were observed 

in distribution of the haplotypes of MCP-� between patients 

with TB and healthy controls.

Patients and methods

Patients were recruited, after obtaining informed consent, 

from territory-wide chest clinics under the Centers for 

Disease Control of Haiyuan during the period 2007-2008 

and the healthy controls were blood donors of Haiyuan 

people during the period 2007-2008. All active TB cases 

had microbiological or histological evidence of M. 

tuberculosis infection, but had no HIV infection. The method 

of polymerase chain reaction-restriction fragment length 

polymorphism (PCR-RFLP) was used to genotype patients 

and controls for MCP-1-2518 (G/A), MCP-1-2076 (A/T), 

NRAMP� -3’UTR, NRAMP�-D543N. Genotypes were 

confirmed by direct sequencing with the same primers for 

RFLP of MCP-� and NRAMP�. All restriction enzymes 

were purchased from New England Biolabs. All statistical 

analyses were performed using SPSS ��.5 statistical package. 

The genotype frequencies of all SNPs were tested for HWE 

and were compared between patients with TB and control 

subjects by x2 test. A value of P<0.05 was considered 

statistically significant. Haplotype reconstruction was 

performed using the software SHEsis and the difference 

was detected in haplotype distribution between cases and 

controls.

Results

All five test SNPs were genotyped for �4� patients with 

TB and �52 healthy control subjects. The distribution of 

the test SNPs was in Hardy-Weinberg equilibrium (HWE). 

The difference was found in the distribution of genotype 

frequencies between TB cases and controls (Table �). 

Significant differences of MCP-1-2518 (G/A) variants 

were observed between patients and controls. GA and GG 

genotypes of TB cases were significantly different from 

those of controls (P<0.05,OR=2.468; P<0.05, OR=3.500). 

Significant differences of MCP-1-2076 (A/T) variants were 

also found between patients and controls . AT genotype of TB 

cases was significantly different from that of controls (P<0.05, 

OR=�.906).

The present study was supported by National Natural Science 

Foundation of china (No.30660�58 ).
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D-23 Purification and identification of 
recombinant fusion protein EGF-E4orf4

Beibei Ni, Xiwu Hui, Junwen Zhang, Xiaoli Ma, Hong Chen, Bingren Huang

( Institute of Basic Medical Sciences,Chinese Academy of Medical Sciences & Peking Union Medical College ) hchen@public.

bta.net.cn

Abstract Human adenovirus early region 4 open reading 

frame 4 (E4orf4) protein is an early viral gene product of 

Ad2 or Ad5. It has been considered remarkable novel cell 

death factor because E4orf4 can selectively kill cancer cells 

and transformed cells, while has no obvious effect on normal 

cells. E4orf4 induces p53-independent apoptosis in cancer 

cells. The designation of a novel fusion protein by combining 

E4orf4 with human epidermal growth factor (EGF) is to 

ensure that EGF can specifically target on the EGF receptor 

(EGFR) over-expressed tumor cells. Our previous studies 

have demonstrated that fusion protein EGF-E4orf4 could 

be internalized via EGFR and inhibited tumor cell growth 

in vitro and in vivo. In the present study, we focused on the 

small-scale production of EGF-E4orf4 in order to increasing 

the development of EGF-E4orf4 as a new anticancer drug. 

The expression of EGF-E4orf4 in Pichia pastoris yeast was 

carried out in 5L bioreactor by fed-batch fermentation. The 

fusion protein was puried by three-step of chromatograp

hyhydrophobic interaction, ion exchange and gel ltration 

chromatography. Firstly, the supernatants of fermentation 

media were diluted to a final concentration of 0.5 M 

(NH4)2SO4, then loaded on a hydrophobic interaction 

column packed with Phenyl Sepharose 6 FF resin. The target 

protein was eluted by Tris buffer. Secondly, the fractions 

which collected from step one and identified containing 

EGF-E4orf4 by western blotting were further diluted with 

Tris buffer and loaded on an anion exchange column packed 

with Q Sepharose H.P resin. The fusion protein was eluted 

from column with a gradual increased the concentration 

of NaCl in Tris buffer. After western blotting analysis, the 

collected fractions were separated on a gel filtration column 

packed with Sephacryl S-�000 SF matrix (fractionation range 

5x105-1x108). After three-step purification, the relative pure 

fusion proteins were obtained. In the process of purification, 

we found that recombinant fusion protein was produced as 

the polymer because its molecular weight was much higher 

than the theoretical weight-20kD. The characteristic of EGF-

E4orf4 was further determined using purified protein. The 

Mass spectrometry analysis proved the sequences of fusion 

protein. The quality of purification was reached nearly 90% 

detected by HPLC using TSK G4000 gel filtration column 

(sample MW 2x�04-�07). In the reducing SDS-PAGE plus 

western blotting, it was only showed a monomer protein 

band in 20kD. Under nonreducing conditions, the molecular 

weight of protein bands was significantly increased and no 

monomer protein band was detectable. This result indicated 

that EGF-E4orf4 formed polymer and inter or intra-

molecular disulfide bonds were involved in the polymer’s 

formation. The molecular weight of EGF-E4orf4, �.957x�07, 

was accurately determined using light-scattering instrument 

through Triple Detection SEC (Viscotek GPC/SEC system).

This research provides a meaningful reference for the 

volume-produce technology of recombinant fusion proteins 

although it is still some problems waiting for overcome.
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D-24 Establishment and characterization of nine 
chinese lung cancer primary cell lines

1Chao Zheng, 2Yihua Sun, 1Hongbin Ji

( 1Laboratory of Molecular Cell Biology, Institute of Biochemistry and Cell Biology, Shanghai Institutes for Biological 

Sciences, Chinese Academy of Sciences, 2Fudan University Shanghai Cancer Center ) hbji@sibs.ac.cn

Lung cancer is one of the most deadly diseases worldwide 

with five year survival rate approximately 15%. In China, the 

situation is even worse. Although human Primary lung cancer 

cell lines have been proven to be priceless in understanding 

the process of cancerigenesis and drug resistance mechanism, 

over 95% of lung cancer cell lines commonly used are 

from Caucasian genetic background. It is well known that 

the ethnic difference of genetic background is important 

in defining cancer biology as well as drug sensitivity. We 

here have successfully established nine primary cell lines 

from Chinese lung cancer patients, including seven non-

small cell lung cancer (NSCLC) cell lines and two small 

cell lung cancer (SCLC) cell lines. All these cell lines are 

characterized by growth kinetic studies, karyotype analysis, 

and tumorigenicity in nude mice. Genetic analyses showed 

that five NSCLC cell lines harbored epidermal growth factor 

receptor (EGFR) kinase domain mutations as well as EGFR 

amplification. Taken together, these Chinese lung cancer 

primary cell lines may provide a unique platform for further 

studies of the ethnic difference of lung cancer biology and 

drug treatment in comparison with those from

Caucasian population.
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D-25 The overexpression of progesterone receptor 
membrane component 1 in human renal cell 

carcinoma and its clinical significance

Xiangying Xia, Xiao Zeng, Pengbo Yang, Zhizhong Xu, Shufang Liang, Yuquan Wei

( State Key Lab of Biotherapy and Cancer Center, West China Hospital, West China Medical School, Sichuan University, 

Chengdu, 610041, P.R.China ) zizi2006@scu.edu.cn

Progesterone receptor membrane component � (PGRMC�) 

belongs to the membraneassociated progesterone receptor 

protein family that is widespread in eukaryotes. Previous 

studies have shown that PGRMC� is strongly expressed in 

a panel of tumor cell lines originating from breast, thyroid 

and colon, which indicates PGRMC� is an important marker 

for cancer progression and will be a potential anticancer 

therapeutic target. In our study, we have identied much higher 

expression levels of PGRMC�, a previously unknown up-

regulated protein, in renal cell carcinoma (RCC) tissues than 

that in their autologous normal kidney (ANK) tissues through 

the leucine-d3-based quantitative proteomic analysis,which 

was also validated by western-blot.

In order to further investigate the clinical correlations 

between PGRMC� overexpression and RCC occurrence 

and development, we verified the expression differences of 

PGRMC� using immunohistochemistry between 33 cases 

of RCC and ANK tissues. In the RCC tissues, 22 cases 

(22/33,66.7%) showed strong or medium positive expression, 

while other 11 samples (11/33,33.3%) had weakly expression 

or negative results. On the other hand, the expression ratio 

of PGRMC1 in ANK tissues was about 36.4% (12/33), and 

the other most of ANK samples (63.6%, 2� cases) exhibited 

weakly or negative expression level. Therefore, RCC tissues 

indeed exhibit significantly higher expression of PGRMC� 

compared with ANK tissues (p < 0.0�). In addition, PGRMC� 

overexpression was correlated with tumor grade in RCC 

samples (p<0.05). However, its expression both in RCC and 

ANK tissues was not correlated with the patient sex (p>0.05). 

Our studies suggested that PGRMC� plays important roles in 

renal carcinogenesis, and it probably be a potential diagnostic 

biomarker, as well as an attractive therapeutic target for renal 

carcinoma in future.
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D-26 Antigenic epitopes screening from seven 
glycoproteins of HSV-2 and expressed 

genetically as A chimeric protein in E.coli
1Xingsheng Wang, 2Jianming Liao, 3Yuexi Li

( 1Huadong Research Institute for Medicine and Biotechniques, 2School of life science and technology, China Pharmaceutical 

University, 3Huadong Research Institute for Medicine and Biotechniques ) liyxi2007@126.com

The amino sequences of herpes simplex virus type II 

glycoproteins were ananlyzed by recently developed T-cell 

epitope prediction TEPITOPE algorithm to screen CD4+T 

immunodominant epitopes. B cell antigenic epitope analysis 

on glycoproteins from HSV2 was based on related softwares 

of Biosun, DNAstar and Antheprot algorithm. The common 

results of three softwares algorithm will be screened as the 

candidate B cell epitopes. The selected eleven epitopes, seven 

B cell epitopes and four T-cell epitopes, were connected by 

linker to construct a multi-epitope assembly peptide (MEAP), 

linkers are some nonepitope amino acid sequences amino of 

HSV2 glycoprotein D. The epitopes independence of MEAP 

was predicted by three-dimensional softwares of Accelrys 

Discovery Studio and Moe2008 algorithm. The gene of 

MEAP was synthesized chemically and cloned into plasmid 

pET27b between BamH I and Xho I. The recombinant 

plasmid was transformed into E.coli BL2�(DE3). The 

transformants were induced by IPTG and identified by 

SDSPAGE. The expressed MEAP fused with 6×his was 

purified by Ni sepharose 6 fast flow. In order to obtain the 

MEAP fragment, the purified product was digested with 

enterokinase, and separated by gel filter chromatography, 

antigenicity of the MEAP fragment was detected by EIA with 

antisera against HSV2 glycoprotein D, glycoprotein B and 

other glycoproteins.

The engineered E.coli expressing MEAP of HSV2 efficiently 

was successfully constructed. The expressed MEAP has 

stong and special antigenicity against antibody of HSV2 

glycoprotein D and other glycoproteins of HSV2, which 

indicats it maybe a candidate of subunit vaccine against 

HSV2.
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D-27 Role of atypical chemokine receptors in 
breast cancer

Zhou Luo Ou, Zhi Min Shao

( Cancer Hospital, Fudan University ) ouzhouluo@yahoo.com.cn

Chemokines and chemokine receptors, such as CXCR4 

and CCR7, take part in the angiogenesis, distal metastasis 

of tumor. However, the recent failures in the clinical trials 

of some single target antagonists suggest that intratumor 

chemokine network is really complicated. Obviously, multi-

targets regulation strategy for chemokines is indispensable 

in the future. Atypical chemokine receptors (ACR) as 

endogenous and physiological regulators, including 

Duffy antigen receptor for chemokines (DARC), D6 and 

ChemoCentryx chemokine receptor (CCX-CKR), may be 

the powerful candidates for this purpose. Our previuous 

studies have already demonstrated that all of DARC, D6 and 

CCXCKR play protective role in breast cancer, however, their 

coexpression and interaction are still unclear. In this study, 

we determined the predictive value of ACB for relapse-free 

survival (RFS) and overall survival (OS) in the patients with 

breast cancer. The protein levles of DARC, D6 and CCX-

CKR were analyzed immunohistochemically in a total of 558 

consecutive breast specimens, comprising �2 normal breast 

tissues, 29 non-invasive (carcinoma in situ) and 5�7 invasive 

breast carcinoma and their relationships to clinicopathological 

features and survival were investigated. As a result, 

coexpression of ACR in invasive breast carcinoma (55.9%) 

was much lower than that of noninvasive breast carcinoma 

(93.�%) and normal breast tissues (�00.0%). In the invasive 

breast cancer patients, triple, double and single positive 

expression of these ACR were �35 cases (26.�%), �54 cases 

(29.8%) and �2� cases (23.4%), respectively. On the other 

hand, �07 cases (20.7%) were complete negative. The triple 

positive staining was significantly conversely correlated with 

lymph node metastasis, disease stage, RFS as well as OS. 

DARC, D6, and CCX-CKR were independent factors that 

influenced lymph node metastasis and their coexpression 

was favorable prognostic factor for RFS and OS. Our results 

confirmed that DARC, D6, and CCX-CKR play an important 

role in breast cancer. Furthermore, their coexpression is more 

favorable for the patients, suggesting that multiple ACR 

may provide better protection against metastasis and relapse 

by synergistically regulating chemokine network in breast 

cancer.
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D-28 The selective regulation of NKG2D ligands 
by 5-FU and MG132

Dan Luo, Jingxiang Zhao, Yan Zhang, Guangzhi Wei, Ziling Wang

( Beijing Institute of Tansfusion Medicine, Academy of Military Medical Sciences, Beijing, 100850, China ) wangzl@nic.bmi.ac.cn

Objective: The research is to study the regulation effect of 

5-FU and MG�32 on the expression of NKG2D ligands on 

A549 cell lines and the mechanisms involved. Methods: The 

mRNA expression of NKG2D ligands as well as the cell-

surface expression levels of NKG2D ligands were measured 

by Dual-Luciferase Reporter Assay, fluorescence quantitative 

polymerase chain reaction (PCR) and Flow cytometry 

respectively. The influssion of 5-FU and MG132 on the NK 

cells-mediated killing of A549 cells was determined by MTT 

assay. In order to investigate whether DNA damage was 

occurred after the treatment with 5-FU and MG�32, We also 

performed comet assay to observe the DNA alteration. As for 

the mechanism research, the phosphorylation of Chk� and 

Chk2, the molecules involved in the DNA damage response 

pathway, were tested by Western blot. In order to study 

whether blocking of ATM and Chk� could interfere with the 

induction of NKG2D ligands, specific inhibitors were used 

to treat A549 cells and the expression of NKG2D ligands 

in present or absent of 5-FU and MG�32 were investigated. 

Results: After the treatment with 5-FU, the mRNA expression 

of MICB and ULBP2 were up-regulated �.76 and 3.28 

fold respectively, and the surface ULBP2 was increased by 

16.05%, whereas the surface expressions of MICA/B did not 

change. After 8 hours’ treatment with MG�32, the mRNA 

expression of MICB, ULBP� and ULBP3 were up-regulated 

�0.62, ��.09 and 7.25 fold respectively, and the surface 

MICB and ULBP� were increased by 68.�8% and 23.65%. 

5-FU or MG�32 treatment improved the cytotoxicity of 

NK cells and the A549 cell lysis were partly blocked by 

NKG2D antibody, ULBP2 antibody and MICB, ULBP� 

antibody. KU55933 (ATM Kinase Inhibitor), SB2�8078 

(Chk� Inhibitor) and Wortmannin (the PI3 Kinase Inhibitor) 

could inhibit the surface expression of ULBP2 and MICB, 

ULBP� induced by 5-FU and MG�32. We observed a notable 

trailing phenomenon in A549 cells after treatment with 5-FU 

or MG�32. Phosphorylation of Chk�, an event associated 

with DNA damage, was found after treatment of 5-FU. 

Phosphorylation of Chk2, an event associated with DNA 

damage, was found after treatment of MG�32. Conclusion: 

The results indicate that 5-FU and MG�32 selectively up-

regulate surface expression of ULBP2 and MICB on A549 

cells, and increase the NKG2D mediated cytotoxicity of NK 

cells. The regulation effect of 5-FU and MG�32 is related to 

the activation of Chk� and Chk2, an event associated with 

DNA damage.

Key words: 5-FU; MG�32; NKG2D ligands; expression 

regulation
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D-29 The regulatory mechanism of MICA 
expression on the surface of Hela cells
Yan Zhang, Guangzhi Wei, Jingxiang Zhao, Dan Luo, Ziling Wang

( Beijing Institute of Tansfusion Medicine, Academy of Military Medical Sciences, Beijing, 100850, China ) wangzl@nic.bmi.ac.cn

Objective To investigate the regulatory mechanism of surface 
expression of MICA in Hela cells, focusing on the role of 
the cytoplasmic tail. Methods HeLa cells were treated with 
different concentrations of 5-Fu and then the changes of 
RNA and protein of MICA were detected by fluorescence 
quantitative PCR or flow cytometry. The MICA-full-length 
and cytoplasmic tail truncated MICA were amplified and 
inserted into expression vectorpFLAG-CMV-2. HeLa cells 
were transfected by the constructed vectors and treated with 
5-Fu (40μg/ml) for 24 hours or/and MG132 for 8 hours. 
Then the expression changes of surface MICAexpression 
were detected by flow cytometry. Results The results of RT-
PCR showed that MICA expression was positively related 
with the concentration of 5-Fu (2.5 to 40 μg/ml) and the 

mRNA expression of MICA were upregulated �.8. Flow 
cytometry data demonstrated that MICA expression was aslo 
upregulated. MICA-full-length-pFLAG-CMV-2 and MICA- 
cytoplasmic tail truncated-pFLAG-CMV-2 were constructed. 
HeLa cells were transfected by these two vectors and then 
treated with 5-Fu (40μg/ml) and/or MG132.The results 
showed that 5-Fu can increase the surface expression of 
cytoplasmic tail truncated MICA and the surface expression 
of MICA keeped constant. On the contrary, HeLa cells had 
oppsite effect on the surface expression of full-length MICA.
Conclusion The cytoplasmic tail has a role on the regulation 
of surface expression of MICA in HeLa cells.

Key words: 5-fluorouraci; MICA; HeLa cells; cytoplasmic tail

D-30 The inhibition of melanoma metastasis in C57BL/6 
mice mediated by allo-reactive NK cell transfusion

Yongyong Tang , Wenyuan Duan, Jingxiang Zhao, Ziling Wang

( Beijing Institute of Tansfusion Medicine, Academy of Military Medical Sciences, Beijing, 100850, China ) wangzl@nic.bmi.ac.cn

Objective To Study the anti-tumor activity of the allo-
reactive NK cells(H-2d) in C57BL/6 H-2b mice. Methods 
NK cells were isolated and purified by anti-DX5 microbeads.
The melanoma pulmonary metastatic mouse model was 
established by intravenous injection of B�6F�0 (H-2b) 
cells to C57BL/6 H-2b mice. Then the mice were randomly 
divided into three groups and the same volume of Syn-
NK cells from C57BL/6 H-2b mice, Allo-NK cells from 
BALB/C H-2d mice and PBS which were regarded as control 
were transfused respectively. The number of the melanoma 

pulmonary metastasis nodules was calculated 7, �4, 2� and 
28 days after inoculation. Result The number of melanoma 
pulmonary metastasis nodules from the allo-group declined 
significantly compared with the control group in day 2�th 
and day 28th (P<0.05). However, there was no significant 
difference between the syn-group and the control group 
(P>0.05). Conclusion The allo-reactive NK cells from the 
BALB /C H-2d mice were able to inhibit the metastasis of 
melanoma cells in C57BL/6 H-2b mice.
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D-31 2, 6-linked sialic acids on cell surface modulate 
the adhesion, but not invasion, of mouse hepatoma 

cells with lymphatic metastasis potential
1Shujing Wang, 2Li Jia, 1Liang Ge, 1Jianing Zhang

( 1Department of Biochemistry, Institute of Glycobiology, Dalian Medical University, Dalian 116044, Liaoning Province, 

China, 2College of Laboratory Medicine, Dalian Medical University, Liaoning Province, China ) jnzhang@dlmedu.edu.cn

The alternations of cell surface sialylation play a key role 

in the adhesion, invasion and metastasis of tumor cells. 

The mouse hepatoma cell lines Hca-F and Hca-P have been 

derived from hepatoma in mice and metastasize only to the 

lymph node. Our previous study found that several tumor-

related genes are involved in the malignant phenotypes 

of Hca-F cells. However, the roles of cell surface sialic 

acid in hepatoma progression remains unknown. Here, 

we found that Hca-F cells expressed higher levels of 

2,6-linked sialic acids compared to Hca-P cells by the lectin 

Sambucus nigra agglutinin (SNA), specific for 2,6-linked 

sialic acid. To explore the effect of increased 2,6-linked 

sialic acids on hepatoma progression, we used ST6Gal-I-

siRNA to downregulate ST6Gal-I, and then monitored the 

changes in the adhesion, invasion and metastasis of Hca-F 

cells in vitro and in vivo. We showed that forced ST6Gal-I 

downregulation, leading to diminished 2,6-linked sialic acids, 

inhibited cell adhesion to lymph nodes both in vitro and in 

vivo. Corrrespondingly, the invasive and metastatic ability 

was not altered by the decreased 2,6-linked sialic acids on 

Hca-F cells. Furthermore, 2,6-linked sialic acids on Hca-F 

cells were capped in the terminal of β1,6 GlcNAc branching, 

which was positively correlated with mouse hepatoma 

invasion and metastasis. Collectively, these results indicate 

that increased 2,6-linked sialic acids positively modulate 

in vitro and in vivo adhesive capability to lymphatic 

endothelium of Hca-F cells. This work is supported by grant 

of NSFC (No.30970648)
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D-32 Crystal structure and function studies of 
yeast vesicular transport related proteins

Pengfei Fang, Jing Wang, Yuyong Tao

(University of Science and Technology of China)

Vesicular transport is of great importance in material and 

energy exchange in living cells and the whole process is 

highly regulated, including vesicle formation and membrane 

fusion and so on. Proteins involving the biological event 

could be divided into cargos, clathrin, adaptor and accessory 

protein according to their function. Though yeast Ent3p and 

Ent5p, both belonging to adaptor, could complement each 

other’s function in yeast, differences still exist between the 

two proteins. Through crystallography and mutagenesis 

studies, yeast accessory protein yGGA2 was proven to 

show different binding preference towards the acidic-

phenylalanine motif of Ent3p and Ent5p through its GAE 

domain, revealing the reason of the function dependence of 

Ent3p on yGGA2. SNARE proteins and their adaptors are 

conserved among eukaryotic organism and their recognition 

mode were believed to be universal. Here we solved out 

the structure of yeast SNARE protein Vti�p, Ent3p ENTH 

domain and their complex. Interestingly, yeast Vti�p binds 

to the ENTH domain of Ent3p through a opposite surface in 

view of its mammal equivalents. This is the first discovery of 

a cargo and adaptor pair that changed their binding surface 

cross species/during evolution, suggesting the potential 

diversity of molecular recognition in the process of vesicular 

transportation.

D-33 Characterizing the tumor microenvironmental 
changes in a network perspective

1Wenting Li, 2Zhirong Sun

( 1Institute of Bioinformatics, School of Life Sciences, Tsinghua University, 2Institute of Bioinformatics, School of Life Sciences, 

Tsinghua University. ) sunzhr@mail.tsinghua.edu.cn

Alternations in tumor microenvironment are critical in 

driving tumor development. However, it proves difficult 

to characterize their molecular components and further 

relate to important pathological events. Here using a 

network approach, we characterized systematic expression 

changes at multi-gene module levels between colorectal 

tumors with and without recurrence after surgery and 

confirmed their association with two critical characteristics 

of tumor microenvironmental changes: altered chemokines 

pathway and accumulated somatic mutations, which can’

t be detected at single gene or gene ontology levels. For 

somatic mutations, our results suggest they are accumulated 

at the level of multiple genes rather than individual genes. 

Lastly, we showed that using the information of systematic 

microenvironmental changes represented by network modules 

yields much more robust prognosis predictions across 

independent datasets, presenting the first successful clinical 

implementation in using tumor microenvironmental changes.
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D-34 Target validation for cancer therapy using a 
conditional regulatable K-RasG12D mice allele

Zuoyun Wang, Xinyuan Liu, Hongbin Ji

( Laboratory of Molecular Cell Biology, Institute of Biochemistry and Cell Biology, Shanghai Institutes for Biological 

Sciences, Chinese Academy of Sciences ) hbji@sibs.ac.cn

Oncogenic K-Ras mutation, frequently observed in human 

cancers including pancreatic cancer, colorectal cancer and 

lung cancer, plays an essential role in cancer initiation and 

progression. K-Ras mutation is commonly accepted as an 

oncogenic driver. However, whether K-Ras mutant is a good 

target for cancer therapy and how K-Ras mutant impacts upon 

cancer maintenance still remain largely unknown. Here we 

construct a conditional inducible K-RasG�2D knock-in mice 

allele that allows us to temporally switch on or off the K-Ras 

oncogenic mutant through the tamoxifen administration. 

Studies using mice embryonic fibroblast (MEF) showed 

that tamoxifen induced K-RasG�2D activation promotes 

cell proliferation, anchor-independent cell growth, cell 

transformation and cell invasion. K-RasG�2D activation 

results in activation of the downstream MAPK pathway 

and cell cycle progression. Continuous activation of 

K-RasG12D in vivo by tamoxifen treatment is sufficient to 

drive lung cancer formation in mice. Tamoxifen withdrawal 

from transformed MEFs leads to a recovery of normal 

cell state through shutting off the KRasG�2D activation. 

Taken together, these data have indicated that K-Ras mutant 

potentially is an essential target for cancer therapy in those 

patients with K-Ras oncogenic mutation.
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D-35 Interaction of glycyrol with calcineurin A 
studied by spectroscopic methods and docking

Liqin Peng, Yao Qi, Hezhen Wu, Qun Wei

( Department of Biochemistry and Molecular Biology, Beijing Normal University, Beijing Key Laboratory, Beijing 100875, PR 

China ) weiq@bnu.edu.cn

We have shown previously that glycyrol has an inhibitory 

effect on the immune response in mice by reducing 

calcineurin activity. Here, we investigated the interaction 

of glycyrol with calcineurin A (CNA, catalytic A subunit 

of calcineurin) by spectroscopic methods and docking. By 

analyzing the fluorescence emission spectra of CNA with 

various concentration of glycyrol at 4℃, the binding constant 

(KA) and the number of binding sites (n) were calculated. 

For calculating thermodynamic parameters of interaction, 

KA at 25℃ was previously calculated to be 2.55(±0.�7)×

105 M-1 (n=3, relative coefficient R>0.99). Then ΔH and 

ΔS were calculated to be 41.28kJ/mol and 241.96J/(mol•K), 

which indicated that acting forces between glycyrol and CNA 

were hydrophobic bonds. The fluorescence emission spectra 

of CNA truncated mutants with glycyrol were analyzed. It 

implied that glycyrol bound on the catalytic domain of CNA 

and this binding was affected by other domains. In order to 

find the binding sites of glycyrol on CNA, energy transfer 

experiments and docking were utilized. Three typical binding 

sites were chosen to be plotted. CD results showed that 

glycyrol might induce a much tighter structure of CNA to 

disfavor substrates entering catalytic center. 

Conclusion: We showed that glycyrol binds to CNA via 

hydrophobic bonds in a ratio of �:�, and the main binding 

site is in the catalytic domain of CNA close to the calcineurin 

B subunit-binding domain. Binding of glycyrol changes 

the secondary structure of CNA, and this effect may be 

responsible for the inhibition of CN activity.

Key Words: calcineurin, glycyrol, fluorescence spectroscopy, 

circular dichroism, docking
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D-36 Purification, characterization of a novel protease from 
cordyceps sinensis and determination of the cleavage 

site motifs using oriented peptide library mixtures

Bo Bi, Xinyu Wang, Hezhen Wu, Qun Wei

( Department of Biochemistry and Molecular Biology, Beijing Normal University, Beijing Key Laboratory, Beijing 100875, PR 

China ) weiq@bnu.edu.cn

A novel protease from the edible fungus Cordyceps Sinensis 

was purified and characterized. Its cleavage site motifs 

was determined by oriented peptide library mixtures and 

compared with other proteases which have similar cleavage 

motifs.

The protease was purified to homogeneity using anion 

exchange chromatography, sieve chromatography, native 

PAGE and reversion phase chromatography. The molecular 

weight of the protease estimated by SDS-PAGE was 

approximately 43 kDa. The results of MS-MS, MALDI-TOF 

MS and de novo sequencing demonstrated the protease was a 

completely new protease.

We used oriented peptide library mixture to determine 

cleavage site motifs. Cleavage requires lysine at P� 

position, proline or lysine at P3′ position. P2 and P1′ 

position also show some preferences. A series of synthetic 

peptide substrates and natural protein substrates was used 

to validate the substrate specificity. We compared the new 

protease with other proteases in cleavage site specificity 

and physicochemical properties. Results identified our 

protease, which is completely new, has excellent biochemical 

properties and special substrate preference, which makes it 

suitable for industrialization and commercialization.

Key words:protease, purification, cleavage site motifs, 

oriented peptide library
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D-37 Carbonyl Reductase 1 as a Novel Target 
of (-)-epigallocatechin gallate against 

hepatocellular carcinoma

Long Yu, Weixue Huang, Liya Ding

( Fudan University ) longyu@fudan.edu.cn

Human carbonyl reductase � (CBR�) converts the antitumor 

drug and anthracycline daunorubicin(DNR) into the alcohol 

metabolite daunorubicinol (DNROL) with significantly 

reduced antitumor activity and cardiotoxicity, and this 

limits the clinical use of DNR. Inhibition of CBR� can thus 

increase the efficacy and decrease the toxicity of DNR. Here 

we report that (-)-epigallocatechin gallate (EGCG) from 

green tea is a promising inhibitor of CBR�. EGCG directly 

interacts with CBR� and acts as a noncompetitive inhibitor 

with respect to the cofactor reduced nicotinamide adenine 

dinucleotide phosphate and the substrate isatin. The inhibition 

is dependent on the pH, and the gallate moiety of EGCG is 

required for activity. Molecular modeling has revealed that 

EGCG occupies the active site of CBR�. Furthermore, EGCG 

specifically enhanced the antitumor activity of DNR against 

hepatocellular carcinoma SMMC772� cells expressing high 

levels of CBR� and corresponding xenografts. We also 

demonstrated that EGCG could overcome the resistance to 

DNR by Hep3B cells stably expressing CBR� but not by 

RNA interference of CBR�-HepG2 cells. The level of the 

metabolite DNROL was negatively correlated with that of 

EGCG in the cell extracts. Finally, EGCG decreased the 

cardiotoxicity of DNR in a human carcinoma xenograft 

model with both SMMC772� and Hep3B cells in mice.

Conclusion: These results strongly suggest that EGCG can 

inhibit CBR� activity and enhance the effectiveness and 

decrease the cardiotoxicity of the anticancer drug DNR. 

These findings also indicate that a combination of EGCG and 

DNR might represent a novel approach for hepatocellular 

carcinoma therapy or chemoprevention.
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D-38 Endogenous formaldehyde as one of 
important risk factors involving sporadic 

alzheimer's disease
1Rongqiao He, 2Jing Lu, 2Junye Miao

( 1State Key Laboratory of Brain and Cognitive Sciences, Institute of Biophysics, Chinese Academy of Sciences, Beijing 

100101, China; Department of psychology and psychiatry, Beijing Senile Hospital, Beijing 100095, China, 2State Key 

Laboratory of Brain and Cognitive Sciences, Institute of Biophysics, Chinese Academy of Sciences, Beijing 100101, China ) 

herq@sun5.ibp.ac.cn

Formaldehyde is one of the most toxic organic compounds, 

which is also produced and degraded by human cells at 

each moment. As shown in our results, the level of human 

endogenous formaldehyde is kept at low concentration 

(0.0�-0.� mM) in urine under physiological condition, 

but the concentration is getting higher during aging. The 

endogenous formaldehyde level higher than the physiological 

concentration induces misfolding of neural proteins such 

as Tau protein resulting in cytotoxic products. Abnormal 

high level of formaldehyde leads to dysfunction of the 

central nerve system including dysfunction in cognition. 

Furthermore, P25 and GSK3bet were up-regulated in the 

presence of formaldehyde added to the culture of SY5Y cells 

by using Illumina Solexa DNA sequencing. This suggests that 

an abnormal formaldehyde concentration is related to hyper-

phosphorylation. The urine formaldehyde concentrations 

were significantly different between Alzheimer’s disease 

elders’ (n=30) and normal elders’ (n=30) (t=8.572, P<0.00�). 

The level of urine formaldehyde is recommended as a 

candidate biomarker to support clinical diagnosis.
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D-39 Recombinant human IFN-λ1 inhibits 
tumor growth

Xiwu Hui, Beibei Ni, Junwen Zhang, Xiaoli Ma, Hong Chen, Bingren Huang

( Institute of Basic Medical Sciences, Chinese Academy of Medical Sciences & Peking Union Medical College ) hchen@

public.bta.net.cn

Abstract Interferon (IFN) -λ1 belongs to a newly identified 

type III IFN family. IFN-λ1 interacts with the structurally 

unique IFN-λ1 receptor complex to activate JAK-STATs 

pathways, as well as type I IFN (IFN-alpha/beta), and 

exhibits the antiviral and antiproliferation effects. Unlike the 

widely distribute receptor of IFN-alpha, expression of IFN-λ1 

specific receptor is restricted in brain and hematopoietic 

cells that suggests the potential for reduce the adverse side 

effects typically seen in IFN-alpha therapy. Phase �b study of 

PEG-IFN-λ1 on chronic hepatitis C virus infection has been 

recently accomplished by the scientists in Duke University.

The major focus of our work was to study the antitumor 

activity of recombinant human IFN-λ1 (rhIFN-λ1 ). The 

rhIFN-λ1 was expressed in Pichia pastoris strain and purified 

by ion exchange and gel filtration chromatography. The 

expression of specific receptor chain IFN-λR1 was detected 

in two human colon carcinoma cells, HCT��6 and HT29, 

by western blotting and quantitative RT-PCR. The variable 

level of both protein and mRNA were obtained in two cell 

lines. The MTT analysis showed rhIFN-λ1 inhibited the 

proliferation of HCT��6 cells in a dose-dependent manner 

but with fewer efficacies in HT29 cells. In vivo study, we 

have established mouse models in which human HCT��6 

and HT29 cells were transplanted subcutaneously into the 

athymic nude mice and the mice bearing HCT��6 or HT29 

cells xenografts were received rhIFN-l�at a respective 

daily dose of 0.1, 0.5 and 2.5 mg/kg for 21 days. The 

results showed rhIFN-λ1 suppressed tumor growth in a 

dosedependent manner with an inhibition rate of 52% 

for HCT��6 and 56% for HT29 (P <0.0�) . These results 

indicated that rhIFN-λ1 could be a potential new IFN reagent 

for cancer therapy.

Key Words IFN-λ1 IFN-λ1 receptor anti-tumor
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D-40

Tao Tao, Yuhong Ji, Chun Cheng, Aiguo Shen

( Department of Immunology, Medical College of Nantong Univercity ) shen_aiguo@yahoo.com

Whereas Numbl is specifically expressed in the brain, little 

is known about its function in glial cells or glioma. Here 

we show that elevated Numbl expression is detected in 

highgrade human glioma tissue samples and glioblastoma 

cell lines. And the expression of Numbl was increased in the 

invading gliblastoma cells. To investigate the role of Numbl 

inglioma carcinogenesis, we generated human glioblastoma 

cell lines which Numbl were over-expression or knockdown. 

We showed that knock down Numbl could promote cell 

migration and invasion. We have also showed that Numbl 

could inhabit the NF-κB activity which caused the inhibitor 

of glioblastoma migration and invasion. In further, we 

have found Numbl inhabit NF-κB activity via binding with 

TRAF5 and promoting TRAF-5 polyubquination in K64 

linked way. These data suggest that Numbl is a negative 

regulator in glioblastoma cells migration and invasion, which 

by suppressing the TRAF5 mediated NF-κB activation.

Numbl inhabit glioblastoma migration and invasion by 
suppressing the TRAF5 mediated NF-κB activation



. �92 . . �93 .

D-41 Identification and validation of glycoprotein 
biomarkers in PD and its progression

1JP Zhang, 1BH Jiao, 2HJ Hwang, 2Catherine Pan, 2Min Shi, 2Jing Zhang
( 1Department of Biochemistry and Molecular Biology, Second Military Medical University, 2Department of Pathology, 

University of Washington ) jiaobh@uninet.com.cn

Parkinson’s disease (PD) is the forth common disease 

occured in senior citizens. Although some unique proteins, 

such as α-synuclein and DJ-1, were extensively studied, 

the detail pathogenesis of PD is still unknown. Protein 

glycosylation regulates protein function and cellular 

distribution. Furthermore, aberrant protein glycosylations 

have been recognized to play major roles in various human 

disorders, including PD and AD.

In this  s tudy,  hydrazide resin was used to  enrich 

glycoproteins which were isolated from brain tissue of 

normal people and PD patients. To perform quantitative 

analysis of glycoproteins unique to PD and PD progression, 

samples were digested with trypsin, followed with iTRAQ 

labeling. With MALDI-TOF/TOF, the glycoproteins/

glycopeptides spectra were extracted and searched against the 

IPI human protein database with ProteinPilotTM software. 

The MS/MS analysis revealed a total of 394 non-redundant 

glycoproteins in human brain tissue. In comparison with the 

existing publicly accessible database, 343 of human tissue 

glycoproteins were annotated in UniProtKB/Swiss-Prot and 

the ISB database as glycoproteins with known glycosylation 

sites or probable/potential glycosylation sites. The specificity 

of this approach were 87% (343/394). All reported data 

were based on 95% confidence for protein identification as 

determined by ProteinPilot (ProtScore ≥ 1.3). Additionally, 

when the glycoproteins identified in human brain tissues were 

classified by GO analysis, it was apparent that the majority of 

the proteins belong to either the extracellular compartment or 

are associated with the plasma membrane.

With quantitative analysis, more than 40 glycoproteins 

were changed in normal brain tissue and PD patients’ brain 

tissue, which indicates that these glycoproteins might be 

the potential biomarkers in PD and its progress. For further 

study, the total brain tissue and plasma glycoproteins were 

isolated both in group samples and in sigle samples from 

normal people, PD in different stage patiens by hydrazide 

resin to perform western blotting analysis.

The aim of this study was to identify and select several 

glycoproteins as potential biomarkers in PD and its progress, 

which provided important imformation and evidence to 

illustrate PD pathogenesis.
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D-42 Study on the changes of serum HBV DNA 
levels in hepatocellular carcinoma patients 
with HBV positive results before and after 

transcatheter arterial chemoebolization
Xingwang JIA, Xinyu Wen

( Department of Biochemistry,General Hospital of PLA ) wendy36500@yahoo.com.cn

Objective Transcatheter arterial chemoebolization (TACE) 

has been widely used in clinic for the treatment of patients 

with primary hepatic carcinoma  (PHC) that can not be 

operated. The increase of serum level of HBV DNA act as a 

sensitive marker for predicting the chronic hepatitis B patients 

suffered with PHC, the level of HBV DNA is associated with 

the recovery condition after operation. However, few studies 

about HBV DNA level were reported before and after TACE. 

The aim of this study was to evaluate clinical significance of 

serum HBV DNA changes in hepatocellular carcinoma (HCC) 

patients with HBV DNA positive results before and after 

transcatheter arterial chemoebolization. Methods 44 patients 

with HCC and HBV DNA positive results were selected(male 

37, female 7, age 53.6�±��.30).The serum levels of HBV 

DNA were detected by real-time fluorescent quantitative 

PCR before and after TACE. Results The HBV DNA level of 

HCC patients was 5.04±1.35 (Log10 copies/ml) before the 

treatment of TACE, it decreased to 4.19±1.73 (Log10 copies/

ml)  and it has statistic significant difference (P=0.0��9). 

One month After TACE, there were 32 cases (72.7%) that the 

serum level of HBV DNA reduced and �7 (38.6%) of them 

reduced to lower than 500 copies / ml , while other12 cases 

(27.3%) increased. After TACE treatment, 23 cases were 

effective among 44 cases of HCC, the serum level of HBV 

DNA reduced significantly from 4.99±�.20 (Log�0copies 

/ml) to 3.11±0.95 (Log10copies /ml) (P=0.000); In the other 

2� cases it was inefficient, the changes of serum level of 

HBV DNA has no statistic difference. (P=0.5782). The serum 

level of HBV DNA has no statistic difference between the 

effective and ineffective group before the treatment of TACE 

(P=0.7895). However, it has significant difference after the 

treatment of TACE (P=0.000). Conclusion The serum level 

of HBV DNA reduced after TACE and it may be used as a 

marker to observe the efficacy of TACE in patients with HCC 

and HBV DNA positive result.
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D-43 Crystal structure of one pathogenic mutation of human PRS1
Peng Chen, Xiaohui Peng, Maikun Teng, Xu Li

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

Technology of China, Hefei, Anhui 230027, People's Republic of China ) sachem@ustc.edu.cn

Human PRS� (Phosphoribosylpyrophosphate synthetase 
�), an enzyme that catalyzes the reaction between ATP and 
D-ribose-5- phosphate to produce AMP and PRPP(phosphor
ibosylpyrophosphate), which is a common substrate of all de 
novo and salvage synthesis of human purine and pyrimidine 
nucleotides , links to many human genetic diseases including 
gout , deafness (reported by our group and our cooperators ) 
and ARTS. So far, �5 kinds of different single point mutation 
of human PRS� have been reported to lead to different 

diseases mentioned above. In order to reveal the pathogenic 
mechanism of different mutation from the structural biology 
sight, we have solved 3 kinds of pathogenic mutation crystal 
structures. Based on the protein structures and other in 
vitro functional experiments, we are trying to reveal the 
pathogenic mechanism of different mutations.

Key words: PRS� Crystal structure Mutation

D-44 Structural characterization and hypoglycemic activity of a 
polysaccharide isolated from the root of ophiopogon japonicus

Jia Tang, Junjun Wang, Xiaoming Chen, Jianxin Lu

( Institute of Glycobiological Engineering/Zhejiang Provincial Key Laboratory of Medical Genetics, Wenzhou Medical 

College, Wenzhou 325035, China ) jxlu313@163.com

Diabetes is the third most life threatening disease whose 
mortality is right after cancer and cardiovascular disease. 
Research and development of drugs against diabetes and its 
complications have been getting more and more attentions, 
and the search for appropriate hypoglycemic agents has 
recently focused on many plants used in traditional medicine.
Ophiopogon japonicus (Thunb.) Ker-Gawl, widely distributed 
in South-east Asia, is a traditional Chinese medicine used 
to treat cardiovascular and chronic inflammatory diseases 
for thousands of years. The polysaccharides isolated from 
the roots of phiopogon japonicus have been reported 
to exhibit a variety of biological activities, including 
immunostimulation, anti-ischaemia, inhibiting platelets 
aggregation, hypoglycemic, etc. In this research, a water-
soluble polysaccharide (OJP�) extracted with hot water 

from the roots of Ophiopogon japonicus was precipitated 
with 95% ethanol and purified by DEAE-52 cellulose anion-
exchange and Sephadex G-100 gel filtration chromatography. 
The high performance gel permeation chromatography 
(HPGPC) analysis showed that the average molecular weight 
(Mw) of OJP� was 34.� kDa. Monosaccharides analysis 
revealed that the OJP� is composed of Ara, Glc, Gal with a 
relative molar ratio of �:�6: 8. Pharmaceutical experiments 
showed OJP� can significantly reduce blood glucose level, 
increase the insulin level and remediating destruction of 
pancreatic islets in STZ-induced diabetic rats compared with 
the diabetic control group. The study shows that OJP� has 
an anti-diabetic effect on STZ-induced diabetic rats, and has 
potential use as an anti-diabetic agent.
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D-45 Mitochondrial haplogroup G2a and B4a contributed 
to type 2 diabetes mellitus (T2DM) susceptibility in 

chinese han population
Wei Li, Xiaoting Liu, Rongrong Yang, Mei Zhang, Wei Ye, Jianxin Lu

( Key Lab of Laboratory Medicine, Ministry of Education, Zhejiang Provincial Key Lab of Medical Genetics, Wenzhou 

Medical College School of Life Science, Wenzhou, Zhejiang Province, 325035 ) jxlu313@163.com

Mitochondria play an integral role in ATP production in cells 

and are involved in regulating cellular glucose metabolism 

and insulin secretion. The variations in the mitochondrial 

genome may contribute to the diabetes susceptibility. In a 

case-control study in Chinese Han population, we sequenced 

the whole mitochondrial genome of 2�9 diabetic cases and 

369 non-diabetic controls. It was found that 9 SNPs showed 

a significant association with T2DM (Table �).The further 

phylogeny analysis (Figure �) indicated that the above 9 

SNPs defined two haplogroup G2a and B4a, respectively 

(Table 2). The frequency of both haplogroup G2a and B4a 

were significantly greater in cases of T2DM than in controls. 

This study first proved the mitochondrial haplogroups closely 

associated with T2DM in Chinese Han population.
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D-46 An aptamer-based biosensor for colormetric 
detection of salmonella typhimurium

Zhongying Ding, Jie Zhang, Ruiping Chen, Yuhong Zhong, Yali Li, Jianxin Lu

( Key Lab of Laboratory Medicine, Ministry of Education, Zhejiang Provincial Key Lab of Medical Genetics, Wenzhou 

Medical College School of Life Science ) jxlu313@163.com

Objective: To develop an aptamer based biosensor 

(aptasensor) for specic detection of Salmonella typhimurium. 

Methods: (�) The aptasensor was fabricated by modifying 

the truncated LPS-binding aptamer on the surface of 

nanoscale polydiacetylene vesicles using peptide bonding 

between the carboxyl group of the vesicle and the amine 

group of the aptamer.(2) Molecular recognition between 

Salmonella typhimurium and aptamer at the interface of 

the vesicle lead to blue-red transition of polydiacetylene 

which was readily visible to the naked eyes and could be 

quantified by colorimetric responses (CR%). The utility of 

this approach was demonstrated through binding affinity 

studies of an aptamerstargeting Salmonella typhimurium, 

relative to other common food-borne pathogensTransmission 

electron microscopy (TEM) was be used to confirm the 

specific interactions between Salmonella typhimurium 

and polydiacetylene vesicles. Results: (�) The truncated 

aptamer investigated exhibit strong binding affinity towards 

Salmonella typhimurium. (2) The aptasensor was able to 

selectively detect pathogenic Salmonella typhimurium in a 

range of 105~ 108colony-forming units (CFU)/mL within 

less than �20min . (3) The assay exhibits low cross-reactivity 

with bacterial species outside the Salmonella genus, but 

exhibits equivalent cross-reactivity with s.paratyphi and 

s.paratyphi a. (4) The sensor reproducibility obtained 

at 107CFU/mL was under 5% R.S.D (relative standard 

deviation). (5) The results of TEM confirmed that the 

specific interactions between Salmonella typhimurium and 

polydiacetylene vesicles. Conclusions: We constructed the 

pure PDA vesicle, PDA/DMPC vesicles and PDA/DMPC/

LPS vesicles successfully, modified the truncated anti-

LPS aptamer on the surface of nanoscale polydiacetylene 

vesicles with high coupling efficiency. In the first place, the 

obtained truncated aptamer showed strong binding affinity 

towards Salmonella typhimurium provide the foundation for 

the further study of relationship among sequence, structure 

and function of aptamer. And a new aptasensor is developed 

successfully for rapid colorimetric detection of Salmonella 

typhimurium. Importantly, the study demonstrates feasibility 

and novel application of aptamer on polydiacetylene 

biosensor platform for the sensitive detection of other 

intestinal pathogens in future.
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D-47 COX-2 derived prostanoid promote vascular smooth 
muscle cell proliferation response to injury

1Fangfang Zou, 1Jian Zhang, 1Yanjun Gong, 1Bing Xiao, 2Lixia Xiong, 1Ying Yu

 (1 Institute for Nutritional Sciences Shanghai institute of Biological Sciences, CAS, 2 Medical College of Nanchang University)

yuying@sibs.com

Background and objective: Cyclooxygenase (COX) is the 

key enzyme in the biosynthesis of prostanoid and it plays an 

important role in the development of vascular inflammation 

such as atherosclerosis and post-angioplasty restenosis. 

Although selective inhibition of COX-2 increases the risk 

of heart attack and stock, little is known about its effect 

in vascular remodeling after interventional therapy. To 

investigate whether COX-2 derived prostanoid mediate 

vascular smooth muscle cell (VSMC) proliferation, femoral 

arterial intima were evaluated followed by wire-induced 

artery injury from both COX-2 knock out (KO) and COX-

�>COX-2 mice, where the COX-� gene was knocked-into 

COX-2 locus.

Methods and Results: Femoral arterial remodeling was 

characterized 4 weeks after injury in COX-2 KO mice, 

COX-� > COX-2 mice and wild type ( WT ) controls . The 

immunohistochemical staining of VSMC marker (α-actin) 

showed that the neointima of injured vessels was almost 

completely composed of VSMCs in all the injured mice. The 

infiltration of macrophages and neutrophilic granulocytes in 

arterial lesion from COX-2 KO mice was significantly less 

than from COX-�>COX-2 mice (P<0.05) and WT controls 

(P<0.01). The intima / media ratio of injured artery was 

significantly reduced in the COX-2KO mice (2.042±0.2�8) 

compared to COX-�>COX-2 mice (4.534±�.274, P<0.05) 

and WT controls (3.50�±0.493, P<0.05). The results above 

indicate COX-2 deletion protects against VSMC proliferation 

response to injury.

Conclusions: COX-2 derived prostanoid is involved in 

injury-induced arterial remodeling. These findings indicate 

that blockage of COX-2 downstream signaling may offer an 

approach to prevent arterial restenosis after angioplasty.
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D-48 Baicalin inhibits PDGF-BB-stimulated vascular smooth 
muscle cell proliferation through suppressing PDGFRβ-

ERK signaling and increase in p27 accumulation and 
prevents injuryinduced neointimal hyperplasia

Lihua Dong, Jinkun Wen, Suibing Miao, Haijuan Hu, Ronghua Sun, Mei Han

( Department of Biochemistry and Molecular Biology, Institute of Basic Medicine, Key Laboratory of Neural and Vascular 

Biology, China Ministry of Education, No. 361, Zhongshan East Road, Shijiazhuang 050017, China ) hanmei@hebmu.edu.cn

The increased proliferation and migration of vascular 

smooth muscle cells (VSMCs) are key events in the 

development of atherosclerotic lesions. Baicalin, an herb-

derived flavonoid compound, has been previously shown 

to induce apoptosis and growth inhibition in cancer cells 

through multiple pathways. However, the potential role of 

baicalin in regulation of VSMC proliferation and prevention 

of cardiovascular diseases remains unexplored. In this 

study, we show that pretreatment with baicalin has a dose-

dependent inhibitory effect on PDGF-BB-stimulated VSMC 

proliferation, accompanied with the reduction of proliferating 

cell nuclear antigen (PCNA) expression. We also show 

that baicalin-induced growth inhibition is associated with 

a decrease in cyclin E-CDK2 activation and increase in 

p27 level in PDGF-stimulated VSMCs, which appears to 

be at least partly mediated by blockade of PDGF receptor 

β (PDGFRβ)-extracellular signal-regulated kinase 1/2 

(ERK1/2) signaling. In addition, baicalin was also found 

to inhibit adhesion molecule expression and cell migration 

induced by PDGF-BB in VSMCs. Furthermore, using an 

animal carotid arterial balloon-injury model, we found that 

baicalin significantly inhibited neointimal hyperplasia. Taken 

together, our results reveal a novel function of baicalin in 

inducing growth arrest of PDGF-stimulated VSMCs and 

suppressing neointimal hyperplasia after balloon injury, 

and suggest that the underlying mechanism involves the 

inhibition of cyclin E-CDK2 activation and the increase in 

p27 accumulation via blockade of the PDGFRβ-ERK1/2 

signaling cascade.
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D-49 Acetylbritannilactone synergistically potentiates 
the growth inhibitory effect of celecoxib on 

human breast cancer cells through suppressing 
cyclooxygenase-2 expression

1Bin Liu, 1Jinkun Wen, 1Junjie Wang, 2Binghui Li, 3Diqun Zhang, 1Mei Han

( 1 Department of Biochemistry and Molecular Biology, Institute of Basic Medicine, Hebei Medical University, Shijiazhuang, 

PR China, 2Department of Surgery, Fourth Hospital, Hebei Medical University, Shijiazhuang, PR China, 3College of 

Pharmacy, Hebei Medical University, Shijiazhuang, PR China ) hanmei@hebmu.edu.cn

The use of cyclooxygenase-2 (COX-2) inhibitors is 

associated with a significant decrease in breast cancer risk. 

However, recent studies showed that the long-term use might 

be limited due to undesired side effects. Here, we explored 

whether the natural compound acetylbritannilactone (ABL) 

potentiated the growth inhibitory effect of low dose of 

celecoxib, a specific COX-2 inhibitor, in breast cancer cells. 

Effects of ABL and celecoxib as single and their combination 

were examined in vitro and in vivo, and CalcuSyn software 

was used to assess synergistic inhibition. The data found 

that ABL synergistically enhanced the activity of celecoxib 

on breast cancer growth inhibition via suppressing COX-2 

expression and prostaglandin E2 synthesis. Moreover, 

the combination of the agents showed to be significantly 

more active than either agent alone in xenograft models. In 

addition, inhibition of Akt and p38 were required for the 

synergism, as a constitutively active Akt and p38 abrogated 

the reduction of COX-2 transcription and protected cells 

against apoptosis induced by the combination. Thus, ABL is 

expected to be a potent synergist of celecoxib in the treatment 

of breast cancer.
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D-50 Quantification of serological 73 combining 
with AFP could improve the differential 

diagnosis of hepatic diseases
Liyuan Tian, Yaping Tian

(The Chinese People's Liberation Army General Hospital) tianyp61@gmail.com

We have investigated the changing rule of serum form of 

GP73 (sGP73) in different hepato-pathologic processes 

and identified the sGP73 role in inflammation, fibrosis 

and carcinogenesis since sGP73 has been regarded as 

a candidate tumor marker. Quantitative enzyme-linked 

immunosorbent assay detected sGP73 in 535 subjects with 

hepatocellular carcinoma (HCC), liver cirrhosis (LC), 

hepatitis, focal nodular hyperplasia (FNH), angioma, intra-

hepatic cholangio-carcinoma (ICC) and metastatic cancer 

from adenocarcinomas (MC). Median sGP73 in LC was 

signicantly higher than in HCC and hepatitis (P=0.00�), and

sGP73 in all three groups were higher than those in healthy 

individuals (P<0.00�); sGP73 in LC patients with Child-

Pugh class A was lower than in class B and C (P≤0.001), no 

significant difference was found between early and advanced 

HCC groups (110.4 g/L vs. 102.8 g/L). AFP/GP73 had a 

sensitivity of 75.8% and specicity of 79.7% with an area 

under the receiver operating curve (AUROC) of 0.844 vs. 

0.8�2 for AFP (P=0.055) with a sensitivity of 95.2% and 

specificity of 47.�%; in detecting early HCC, AUROC of 

AFP/GP73 was 0. 804 vs. 0.766 for AFP (P=0.086). sGP73 

correlated with AST, AST/ALT, ALB, A/G and ALP in LC. 

The positive rate of sGP73 in angioma, FNH, ICC and MC 

was 0, 50, 63.3, 53.3%, respectively; AFP/GP73 was 0.796 

with the sensitivity of 81.4% and specificity of 70.0% when 

diffentiating MC from AFP-negative HCC. Increased sGP73 

is related to hepatic impairment and chronic fibrosis. sGP73 

can improve the diagnostic value of AFP in differentiating 

hepatic diseases

D-51 Function of LRRK2 in Parkinson’s Disease
Feizhou Zhu, Kun Xia

( School of Biological Science and Technology, Central South University ) xiakun@sklmg.edu.cn

Parkinson’s disease (PD) is the most frequent progressive 

neurodegenerative movement disorder, and autosomal 

dominant inherited PD can be caused by LRRK2 mutations. 

The new findings of LRRK2’s function were summarized 

and described in �0 aspects, such as molecular genetics, 

expressing distribution and subcellular localization, function 

of mutants, protein chemistry, protein dynamics, interacting 

protein and substrate, signal transduction pathway, connection 

with neurite and synaptic vesicles protein, structure analysis, 

pathological and clinic features. It was pointed out that 

these achievements have not only preliminarily clarified the 

pathogenic mechanism of how LRRK2 mutants cause PD, 

but also presented the new strategies for treatment of PD. 

Finally, the future researches were previewed.
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D-52 OA induces apoptosis in HL-60 cells of model 
mice through the down-regulation of Bcl-2
1Pengxia Zhang, 1Jinhua Piao, 1Zhao Wang, 1Qin Ou, 2Xu Gao

( 1Jiamusi University, 2Harbin Medical University ) gaoxu1227@yahoo.com.cn

Methods: culture acute myeloid leukaemia HL-60 cell 

in vitro. purchase SCID (severe combined immnuno- 

deficiency) mice, inject 0.5 ml 2×107/ml HL-60 cell into 

abdominal cavity in SCID mice, human leukemia xenograft 

model mice was established. Then in Medication group, OA 

at a dose of 200 mg /kg was injected subcutaneouly for 14 

d, the normal control group and human leukemia xenograft 

model mice group were injected with 2 % tween-80. General 

condition and the infiltration of leukemia cells in peripheral 

blood, spleen and liver were observed after the mice bearing 

with leukemia were treated with OA. The expression of Bcl-2 

was also studied on immunohistochemistry.

Results: Human leukemia xenograft models were established 

successfully. After one week injection of OA, the general 

condition of Medication group was obviously much better 

than model mice group, body weight increased obviously 

than before (p<0.0�). OA could prolong the survival time 

of human leukemia xenograft model mice (p<0.0�). after 

two weeks injection of OA, peripheral blood leucocyte of 

Medication group decreased obviously (p<0.05). Blood 

smear displayed the tendency of differentiation direction 

to normal cell. General condition of the mouse improved 

obviously. The number of juvenile cell in bone marrow 

reduced, wich was similar to normal mice. The mean survival 

time was significantly improved. The study also showed 

that OA was able to accelerate the apoptosis of HL-60 cells 

through the down-regulation of Bcl-2 (p<0.00�). Conclusion: 

This study revealed that OA appears to exhibit anti-tumor 

activity in vivo through the down-regulation of Bcl-2.
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D-53 HER2-targeting recombinant caspase-6 with 
furin recognizing site translocate from endosome 

directly and kill tumor cells effectively
1Junlin Ren, 1Tao Wang, 1Yanling Meng, 2Rui Zhang, 1Angang Yang

( 1State Key Laboratory of Cancer Biology, Departments of Immunology, Fourth Military Medical University, Xi’an, 2 State 

Key Laboratory of Cancer Biology, Departments of Biochemistry and Molecular Biology Fourth Military Medical University, 

Xi’an ) agyang@fmmu.edu.cn

Wepreviously described the generation of aseries of HER2-

targeting immunoproapoptotic proteins and proved their 

potent selectively antitumor activity. In this study, we extend 

the repertoire of novel pro-apoptotic protein immuno-casp6, 

which comprises an anti-HER2 single-chain antibody, a class 

of furin recognizing sites and constitutively active caspase-6. 

Two furin cleavable sequences from diphtheria toxin 

(DT) and Pseudomonas exotoxin A (PEA) and a synthetic 

polyarginine tract, were used to replace PEA domain II in the 

previously constructed immuno-casp6 respectively. Followed 

receptor-mediated endocytosis, these novel immuno-casp6 

proteins underwent furinmediate cleavage in endosome and 

translocated into cytosol directly. Then the active caspase-6 

could directly cleave Lamin A, leading to nucleus damage 

and inducing programmed cell death. No difference was 

found in the translocation pathway among the constructs 

with different furin recognizing sites. We demonstrated that 

the secreted immuno-casp6 molecules selectively recognized 

and induced apoptosis in HER2-overexpressing tumor cells 

in vitro. Moreover, delivery of these proteins by injection 

of liposome-encapsulated vectors intramuscularly led to 

tumor growth inhibition and prolonged experimental animal 

survival in a nude mouse xenograft tumor model, indicating 

in vivo antitumor activity of the recombinant proteins. The 

replacement of PEA domain II by furin recognizing sites 

in the immuno-casp6 did not show an obvious drop in the 

cytotoxicity to HER2-overexpressing tumor cells in vitro and 

in vivo, and thus provided an attractive therapeutic alternative 

while they contained much less exogenous fragments. Our 

results may help in understanding the translocation process 

of these tumor targeting recombinant proteins and provide an 

alternative therapeutic tools for HER2 overexpressing tumor 

cells.
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D-54 Prokaryotic expression of NK4 and its 
anti-tumor activity

Tao Gong, Jun Yan, Dong Zhang, Yuehong Zhang, Bo Niu
( Department of Biochemistry and Molecular Biology, Shanxi Medical University. )

Objective

�.To express NK4 in Escherchia Coli; 2.To separate and 

purify NK4; 3.To detect the activity that NK4 antagonize 

tumor

Method

We have preparated a novel kind of protein factor--NK4 

which can antagonize tumor and blood vessel growth 

in E.coli,BL2�. We have detected the activity that NK4 

antagonize tumor by the external experimentation.It consists 

of to detect the effect selection of NK4 killing and wounding 

tumor cell by MTT and NK4 have different suppression 

effect to tumor’action of invading basement membrane and 

NK4 suppresses B�6BL6 sticking to basement membrane 

composition and NK4 suppresses tumor cell moving directly 

and NK4 suppresses rat antery being cultivated blood 

capillary formation.

Results

�.To express NK4 in Escherchia Coli successfully; 2.To 

separate and purify NK4; 3.To confirm the activity that NK4 

suppresses tumor cell invading and metastasising.

Conclusion

We have express NK4 in Escherchia Coli successfully and 

have groped the best operating condition in laboratory about 

the expression system and then have produced pure NK4.

Invasion and metastasision ara the most intrinsic quality of 

malignant tumor.How to prophylaxis and treat them is one of 

focus about curing cancer.By the external experimentation, 

we have confirmed the activity that NK4 suppresses tumor 

cell invading and metastasising.To settle testing and theory 

base for developing biochemical pharmaceutical in cure field.

Key words: NK4, gene engineering, biological activity, 

suppress tumor invasion and metastasis
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D-55 Inhibition of cystathionine ß-synthase is associated 
with glucocorticoids over-secretion in psychological 

stressinduced hyperhomocystinemia
Yun Zhao, Xiujie Gao, Jingbo Gong, Zhiqing Zhang, Lei Wu, Liqun Wang, Xue Leng, 

Xinxing Wang, Rui Zhan, Lingjia Qian

( Department of stress medicine, Institute of Health and Environmental Medicine, Academy of Military Medical Sciences ) 

zhaoyunzl@yahoo.com

Hyperhomocysteinemia (HHcy), a condition associated 

with highly elevated plasma total homocysteine (Hcy) 

level, is recognized as a risk factor for several diseases, 

including cardiovascular disease, depression, schizophrenia, 

Alzheimer's and Parkinson's disease. Hcy is a non-

protein sulfur amino acid whose utilization through the 

transsulfuration pathway is its main metabolic fate, requiring 

the activity of cystathionine beta-synthase (CBS). Restraint 

stress is considered to be a nonspecific stressor, which can 

lead to a series of common biochemical and physiological 

changes. Restraint is a model that mainly simulates 

psychological stress in rats. The study is to explore the role 

of CBS in stressinduced HHcy and the regulatory mechanism 

of CBS expression.

Our results showed that the elevation of plasma Hcy 

concentration during restraint stress was attributed to 

reduced activity of CBS in the liver, and which concomitant 

with a significant suppression in CBS mRNA expression. 

Meanwhile, the expression of Sp3, a negative factor for 

CBS transcription, was found to be increased in hepatocytes 

of stressed rats, which decreased the activity of Sp� by 

competitive binding, a positive transcription factor for CBS. 

Sp1/Sp3 was the key point of variations in CBS transcription 

caused by stress.

Psychological stress activated hypothalamic-pituitary-

adrenal (HPA) axis which resulted in the increasing release 

of glucocordicoids (GCs). Many studies inferred that 

endogenic GCs played an important role in the pathological 

impairments induced by stress. As an essential stress 

hormone, GCs levels can show body’s stress intensity. 

The present study demonstrated that plasma levels of 

corticosterone were increased dramatically in stress rats, 

and the changes of plasma Hcy concentration in response to 

restraint stress seem to be related to corticosterone levels. 

This suggested animal model of psychological stress was 

developed successfully. Corticosteroids bind to cytoplasmic 

glucocorticoids receptor (GR), which then translocate to the 

nucleus where they regulate gene expression. Our results 

found that GR expression in hepatocyte nuclear of restraint 

rats was increased, which associated with GR depletion 

from the cytoplasm, and there is a significant increase in GR 

nuclear translocation after stress.

Furthermore, GR nuclear translocation was increased and 

GCs enhanced the binding of GR and the regulatory region 

of Sp3 promoter and have no effect on Sp�. The level of 

Sp3 expression in nucleus of GCs -treated hepatocytes was 

elevated and the change of Sp� expression was not detected. 

As a result, Sp3 activity was increased, while Sp� activity was 

lowered, which in turn led to the decrease of cbs transcription.

Taken together, these results suggest that psychological 

stress induces HHcy through inhibiting the transsulfuration 

pathway of hcy metabolism, and the GCs-mediated pathway 

play important role in CBS activity regulation.

key words:hyperhomocysteinemia;CBS;glucocordicoids;psy

chological stress
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D-56 Studies on the anti-angiogenic activity of 
PEDF34 and its molecular mechanism

Qing Gong, Xia Yang, Zhonghan Yang, Weibin Cai, Guoquan Gao

( Department of Biochemistry, Zhongshan Medical School of Sun Yat-Sen University, Guangzhou ) gaogq@mail.sysu.edu.cn

Objective The aim of this study is to observe the effect of 

PEDF34 (a functional peptide of PEDF) on angiogenesis and 

tumor growth in xenografted prostate carcinoma athymic 

mouse model and to explore the effect and the potent 

mechanism of PEDF34 on endothelial cells.

Materials and Methods Human PEDF34 cDNA was 

obtained by PCR and and the PEDF34-GST fusion protein 

was produced using pGEX-4T-1/ BL21 (DE3) prokaryotic 

expression system. This fusion protein was purified by 

passing through the GST-Binding column and identified 

by SDS-PAGE electrophoresis and Western blotting. The 

PEDF34-GST fusion protein was cleaved by thrombin 

and the peptide PEDF34 was generated by ultrafiltration. 

Edman degradation method was harnessed to sequencing 

the amino acids sequence of PEDF34. Circular dichroism 

(CD) analysis was used to identify the secondary structure of 

PEDF34. Heterotopic tumor xenografts of prostate carcinoma 

(PC-3) was established and treated with PBS or PEDF34 

intraperitoneally, the tumor growth were monitored. Tumor 

tissue sections were immunohistochemically stained with an 

endothelial specific antibody against CD31 and microvessels 

density were evaluated. In vitro study, the effect of PEDF34 

on the proliferation and apoptosis of human umbilical vein 

endothelial cells (HUVECs) and human normal liver cell 

line by MTT and flow cytometry assays. The pro-apoptotic 

signal transduction pathway induced by PEDF34 was further 

investigated.

Results The purity of PEDF34-GST is about 95%. The amino 

acids sequence of PEDF34 is consistent with the theoretical 

sequence. Circular dichroism (CD) analysis identified that 

secondary structure of PEDF34 mainly characterizes as 

alpha-helix, which is consistent with the software predicted 

result. An average of 69.4% suppression of primary tumor 

growth was observed in the PEDF34-treated mice. A 

dramatically decreased microvessel density (MVD) in tumor 

tissues was revealed in the PEDF34-treated mice compared 

with the PBS group (p<0.05). PEDF34 specifically inhibited 

viability of primary HUVECs in a concentration-dependent 

manner, with the IC50 of 320 nmol/L. However, PEDF34 

showed no impact on the viability of human normal liver 

cell Chang liver cells, suggesting endothelial cell-specific 

inhibition of PEDF34. The mean apoptosis ratio of PEDF34 

group was significantly higher than that of PBS group 

(p<0.05). PEDF34 upregulates Fas-L and activates caspase-8 

in HUVECs and xenograft tumor tissue but has no effect 

on Fas expression as shown by western blotting analyses. 

PEDF34 upregulates PPAR-γ in HUVECs but has no impact 

on NF-κB activity by Western blot analyse. Upregulation of 

Fas-L by PEDF34 was attenuated by PPARγ specific inhibitor 

GW9662, but not by NF-κB inhibitor PDTC.

Conclusion PEDF34 suppresses the growth of prostate 

carcinoma by inducing apoptosis of endothelial cell and 

inhibiting angiogenesis. PEDF34 induces apoptosis of 

endothelial cells by upregulating FasL thus activating the 

death receptor pathway. PEDF34 promotes the expression of 

FasL via the transcription factor PPARγ.
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D-57 Activation of PPARγ protects against lung damage 
in mouse oleic acid-induced acute lung injury by 

up-regulation of adenosine A2A receptor

1Shuangshuang Dai, 2Gongbo Li, 2Xiaohong Fu, 3Yuanguo Zhou, 3Nan Yang, 1Yijun Zeng,
 1Fengtian He

( 1Department of Biochemistry and Molecular Biology, Third Military Medical University, Chongqing 400038, China, 
2Department of Biochemistry and Molecular Biology, Third Military Medical University, 3The Molecular 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 ) hefengtian06@yahoo.com.cn

This work was supported by National Natural Science 

Foundation of China ( No.30900587 ) and Natural Science 

Foundation of Chongqing , China (NO.CSTC2009BB53�7) 

and Science Foundation of Third Military Medical University 

(to Dai SS).

Acute lung injury (ALI) and acute respiratory distress 

syndrome (ARDS) are lifethreatening disorders that can 

develop in the course of different clinical conditions such 

as pneumonia, acid aspiration, major trauma, or prolonged 

mechanical ventilation, and contribute significantly to critical 

illness. Experimental and clinical studies have demonstrated 

that the pathogenesis of ALI is characterized by pulmonary 

trafcking of neutrophils into the lungs to trigger over 

inflammatory response. Peroxisome proliferatoractivated 

receptors (PPARs) are members of the nuclear hormone 

receptor superfamily of ligand-activated transcription factors 

that are related to retinoid, steroid and thyroid hormone 

receptors. The PPAR-γ receptor subtype appears to play a 

pivotal role in the regulation of cellular proliferation and 

inflammation to protect against ALI, but the mechanisms 

need to be futher elucidated. In the present study, we found 

that the protection of PPARγ was associated with adenosine 

A2A receptor (A2AR) which was one of the four well-

known adenosine receptors A� receptor (A�R), A2AR, 

A2B receptor (A2BR) and A3 receptor (A3R). In a murine 

oleic acid-induced model of ALI, activation of PPARγ by its 

agonist Rosiglitazone (given at 1, 3 or 10 mg/kg i.p. before 

injection of oleic acid) significantly attenuated the the lung 

edema, hemorrhage, neutrophil recruitment as well as the 

inflammatory cytokine tumor necrosis factor-α (TNF-α) and 

interleukin-� (IL-�) expressions of wild type injured mice in 

a dose-dependent manner. The protection of Rosiglitazone 

was accompanied by up-regulation of adenosine A2AR 

mRNA and protein expressions, and was not observed in 

A2AR knockout mice. Recent researches have demonstrated 

that activation of A2AR inhibits infammation and attenuates 

the lung damage induced by ALI, but the present study firstly 

showed the association of PPARγ and A2AR and indicated 

that A2AR might be one of target gene of PPARγ. These 

foundings provide new insight of PPARγ and A2AR in 

ALI and highlight the potential benefit and strategy of their 

agonist administration for preventing ALI.
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D-58 Exploring the characteristics of lumbricus 
bimastus nucleases EWD1, 2, 3

Baofeng Yu, Yuehong Zhang, Huizhen Wang, Dong Zhang, Bo Niu

( Department of Biochemistry and Molecular Biology, Shanxi Medical University. ) shanxiyangcheng@hotmail.com

Through previous research on Lumbricus Bimastus, 5 

nuclease like enzymes were purified and named respectively 

EWD�, 2, 3 and EWN�, 2. The enzymic kinetics properties, 

affective factors, substrate specificities of these enzymes have 

been explored. Based on the sources, molecular weights, 

pI (isoelectric point), characters of chromatography and 

electrophoresis, substrate specificities of these enzymes, it 

can be concluded that many kinds of nuclease-like enzymes 

have been found in the tissues of Lumbricus Bimastus.

Objective

In order to validate the characteristics of these proteins, 

techniques of chromatography purification, �D-PAGE, 

�D-SDS-PAGE, 2D-PAGE, 2D-SDS-PAGE, proteinic 

chemistry, MALDI-TOF-MS were used on the studies of 

EWD�, 2, 3.

Methods and Results

�. Preparation of Lumbricus Bimastus nucleases with high 

purity

A great quantity of enzyme samples with high purity (above 

99.5%) are needed to explore the characters of proteins. 

Through cation exchange HPLC, �-D-PAGE, 2-D-PAGE, 

nondenatured imidazole-sulfate-zinc reverse stain and 

recovery from gels, EWD�,2,3 with purity above 99.5% 

degree were prepared. Practicable methods of high-purity 

purification were established. The yeild rates of the three 

proteins were 27.9% (EWD�), �6.7% (EWD2) and �6.7% 

(EWD3) respectively; purification folds were 11.6 (EWD1), 

��.2 (EWD2), �8.6 (EWD3) respectively, these provided 

enough samples for further research.

2. Study on the characters of Lumbricus Bimastus nucleases 

EWDs MALDI-TOF-MS was used to determine the 

purities of the three proteins, the results were adequate for 

molecular weights and peptide mass fingerprintings (PMFs) 

examinations. The results showed that the accurate MWs 

of the three nucleases were �57�9�.388, 69074.74� and 

6346�.35 respectively. The PMFs of EWD� and EWD2 were 

obtained through protein enzymolysis, no matched proteins 

was found after Sequest database searching, this indicated 

that there is no information of the two proteins in the present 

protein database, thus, the two proteins were speculated 

as novel proteins. Characters of the three enzymes were 

compared with present nucleases, the comparision results 

indicated that EWDs had larger MWs and more types. In 

this section, more accurate MWs were obtained, PMFs and 

Sequest searching demostrated that the enzymes had not been 

found before.

Conclusions

�. Practicable methods of preparing high-purity Lumbricus 

Bimastus nucleases EWD�, 2, 3 were successfully established.

2. MWs of Lumbricus Bimastus nucleases EWD�, 2, 3 were 

determined as �57�9�.388 (EWD�), 69074.74� (EWD2) and 

6346�.35 (EWD3) respectively. The PMFs obtained by MS 

were found different with present nucleases.

3. Amino acid compositions, N-terminal sequences, numbers 

of subunits, contents of disulfide bonds and polysaccharides 

were determined, these could help for further analysis of 

cDNA sequences. LC-MS/MS results were compared with 

the NCBI Nr databases, the results confirmed the EWDs to 

be novel proteins that had not been found before.

Key words: Lumbricus Bimastus, mass spectrometry (MS), 

amino acid composition, primary structure, nuclease
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D-59 The polymorphisms of homocysteine metabolism-
related enzymes(MTHFR C677T and CBS 844 
ins68) in patients with type 2 diabetes mellitus 

and coronary heart disease
1 Dan Luo, 2 Shengkai Yan

( 1,The General Hospital of the Air Force, PLA 2, China-Japan Friendship Hospital) yanshengkai@yahoo.com.cn

Objective: To explore the significance of Hcy , the gene 

polymorphisms of MTHFR C677T and CBS844 ins68 in 

type 2 diabetes mellitus with CHD in China. Methods We 

selected 70 patients with type 2 DM and CHD, 7� type 2 

diabetes patients, and 85 controls in Han nationality from 

northern China. Hcy levels were measured by fluorescence 

polarization immunoassay (FPIA) and the plasma folate and 

vitamin B�2 levels by microparticle enzyme immunoassay 

(MEIA). The gene polymorphisms of the MTHFR C677T 

the were determined by PCR- RFLP assay and the gene 

polymorphisms of the CBS 844ins68 were determined by 

PCR assay. Results: The plasma Hcy levels in DM with 

CHD group (14.8μmol/L) were significantly higher than in 

DM group (11.1μmol/L) and control group (11.2μmol/L), 

(P<0.0�). The levels of plasma folate and Vitamin B�2 in 

DM with CHD group were significantly lower than in DM 

group and control group, (P<0.05). The T allelic frequency 

of MTHFR in DM and CHD group was significantly higher 

than that in DM group and controls (45% vs 26.8%、

31.2%, P<0.01). There were no significant differences in the 

frequencies of CBS 844ins68 polymorphism among 3 groups 

(P>0.05). Logistic-regression analysis indicated that the OR 

of HHcy was 4.547 (95%CI �.97-�0.496) (P<0.0�) , the OR 

of MTHFR 677 with T (including MTHFR CT genotype and 

TT genotype) was 2.369 (95%CI �.�60-4.84�), (P=0.0�8), 

and the OR of CBS 844ins68 was 0.384 (95%CI 0.033-4.423), 

(P=0.443). Conclusion Hyperhomocysteinemia and MTHFR 

with T allele might be the risk factors for DM with CHD in 

northern Chinese Han population.

Key words: Homocysteine; MTHFR; CBS; DM; CHD
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D-60 E2 affects the sensitivity of herceptin in ER positive 
breast cancer cells through ER non-genomic activity

Bin Chen, Xiaomei Jiang, Yue Wang, Yuping Li, Fentian He, Yan Zhang
( Department of Biochemistry and Molecular Biology , Third Military Medical University, Chongqing, 400038, China )

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 regulates 

the target gene transcription by the classical genomic activity. 

In addition, ER located in the membrane or the cytoplasm 

has been found to mediate the rapid nongenomic activity and 

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 investigated. 

ER positive and HER2 positive BT474 cells, in which E2-

stimulated cell proliferationin was demonstrated previously 

to be mediated mainly through the ER nongenomic activity, 

and the ER negative and HER2 positive SKBR3 cells were 

identified and used in this study. The different Herceptin 

sensitivity of heregulin-treated BT474 and SKBR3 in the 

absence or presence of ER was detected by cell proliferation 

assay and Western blot analysis. Our results showed that in 

the presence of E2, the inhibitory effect of Herceptin on cell 

proliferation was disappeared and herceptin could not reduce 

the phosphorylation of MAPK, a key signaling molecules 

downstream of HER2 in BT474 cells . However, Herceptin 

could effectively inhibit the cell proliferation and reduce the 

phosphorylation of MAPK in SKBR3 cells. Our preliminary 

studies suggest that E2-liganded ER affects the therapeutic 

effect of Herceptin through non-genomic activity and is 

involved in the generation of Herceptin resistance in ER 

positive breast cancer cells.

Key words: Herceptin; breast cancer; resistance; ER; non-

genomic activity 
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D-61 The relationship of E2 and the FEN1 
expression in breast cancer cells

Bin Chen, Yue Wang, Xiaomei Jiang, Yuping Li, Fentian He, Yan Zhang

( Department of Biochemistry and Molecular Biology , Third Military Medical University, Chongqing, 400038, China ) 

binnchen@tom.com

Estrogen receptor (ER) is a member of the nuclear 

receptor superfamily, which plays an important role in the 

pathogenesis of breast cancer. The ability of ER to regulate 

the experssion of target genes is influenced by interaction 

with many coregulatory proteins including coactivators, 

corepressors or some other proteins participated in DNA 

repair and the maintenance of its integrity. Flap endonuclease 

� (FEN�) is a recently discovered member of such 

coregulatory proteins which is required for the processing of 

Okazaki fragments during DNA replication and long patch 

base excision repair (BER). Recent researches indicated that 

FEN� is overexpression in breast cancer cells and interacts 

with ER, by which increases the ER-ERE interaction and 

influences endogenous estrogen responsive genes expression. 

However, the relationship between E2 and FEN� in breast 

cancer cells is not clear at present. In our present study, the 

different FEN� expression in MCF-7 breast cancer cells or 

breast cancer tissues and MCF-�0A mammary epithelial 

cells or corresponding normal tissues was detected by RT-

PCR, Real-time PCR and Western blot, the effect of E2 on 

FEN� expression and promoter activity in MCF-7 cells was 

observed by RT-PCR, Western blot and luciferase reporter 

assay, and the effect of FEN� overexpression on ER trans-

activation in MCF-7 cells and the cell proliferation was 

examined by luciferase reporter assay and MTT assay. 

Our results showed that FEN� expression in MCF-7 cells 

or breast cancer tissues was higher than that in MCF-�0A 

cells or corresponding normal tissues.E2 induced the up-

regulation of FEN� expression and promoter activity in 

MCF-7 cells quickly, which was inhibited by ER antagonist 

ICI�82,780 and MAPK inhibitorU0�26. Bioinformatics 

analysis by TFSEARCH (http://mbs.cbrc.jp/research/db/ 

TFSEARCH.html) indicated that there are no estrogen 

response elements (EREs) but 4 potential Elk-� binding 

sites in the FEN� promoter region (-458 to +278). The E2-

induced up-regulation of FEN� promoter activity was found 

to be dependent on the function of the full length Elk-� in 

the reporter assay cotransfected with the constructed Elk-� 

negative dominant plasmid and FEN� promotor plasmid. 

Finally, the over-expression of FEN� enhanced ER trans-

activation in MCF-7 cells in dose-dependent manner and 

the proliferation of MCF-7 cells stablely overexpressing 

FEN� was much higher than that of contriol cells.These 

data indicated that FEN�expression in breast cancer cells is 

upregulated by E2, which may be involved in ER-MAPK-

Elk-� pathway and the overexpression of FEN� enhances not 

only ER trans-activation but also the proliferation of breast 

cancer cells. Our findings have firstly identified the functional 

relationship between E2 and FEN� in breast cancer cells, 

which can provide a fundation for further clarification on the 

regulative mechanism of E2 on the expression of FEN� in 

breast cancer cells and its significance.

Key words: Breast cancer; Flap endonuclease � (FEN�); 

17β-estradiol (E2); Estrogen receptor (ER); Regulation of 

gene expression
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D-62 King cobra cathelicidin serve as anti-
infection candidate

1Hui Zhao, 1Yong Zhang, 1Guoyu Yu, 2Xiaodong Liu, 1Wenhui Lee, 1Yun Zhang

( 1Key Laboratory of Animal Models and Human Disease Mechanisms of the Chinese Academy of Sciences, Kunming Institute 

of Zoology, the Chinese Academy of Sciences, Kunming, Yunnan 650223, China, 2Department of Urology, The First Affiliated 

Hospital of Kunming Medical College, Kunming, Yunnan 650032, China. ) leewh@mail.kiz.ac.cn

Cathelicidins are cationic host defense peptides that play 

important roles in innate immune system. Recently, we have 

reported cloning of three cathelicidins from Elapidae snakes 

of Naja atra, Bungarus fasciatus and Ophiophagus hannah. 

Unlike the highly divergent cathelicidins in mammals, the 

nucleotide and deduced protein sequences of the three elapid 

cathelicidins were remarkably conserved. The deduced 

mature elapid cathelicidins all composed of 34 amino 

acid residues. The obtained results indicated that Elapidae 

cathelicidins have potent, broad spectrum, salt-independent 

antimicrobial activities and very weak hemolytic activity 

toward human red blood cells. These excellent characteristics 

make them serve as valuable candidates for clinical 

antibiotics. The putative king cobra mature cathelicidin (OH-

CATH) and its analogues were synthesized to investigate 

their structure-function relationships. The N-terminal 4 basic 

amino acid residues (KRFK) of OH-CATH had weak effects 

on its antibacterial activity but showed obviously impact on 

its hemolytic activity. The C-terminal �0 amino acid residues 

(PRVIGVSIPF) of OH-CATH play an important role in 

its antibacterial and hemolytic activities. OH-CATH(5-34) 

showed the highest bactericidal activity and lowest hemolytic 

activity among OH-CATH and its analogues. Thus, 

antibacterial, haemolytic, cytotoxic and lethal activities 

of OH-CATH(5-34) were compared with pexiganan, a 

phase III clinical trial candidate for topical treatment of 

diabetic foot ulcers derived from frog antimicrobial peptide 

magainin-2, to evaluate its potential clinic application 

values. OH-CATH(5-34) showed a stronger bactericidal 

activity against the tested bacteria comparing with pexiganan 

(4-16 microgram/ml vs 8-32 microgram/ml). However, the 

hemolytic activity of OH-CATH(5-34) on human red blood 

cells was much lower than that of pexiganan (0.69% vs 

16.5%, at the dose of 200 microgram/ml). Meanwhile, the 

cytotoxic activity of OHCATH(5-34) against the tested 5 

eukaryotic cell lines was very lower but pexiganan showed 

cytotoxic activity on all the tested eukaryotic cell lines 

with IC50 values of 20-90 microgram/ml. Furthermore, 

approximate intravenous LD50 values of OH-CATH(5-34) 

and pexiganan on mice (175 mg/kg vs 25 mg/kg) indicated 

that OH-CATH(5-34) had better biological safety than that of 

pexiganan. OH-CATH(5-34) should be served as an excellent 

candidate for the development of novel therapeutic anti-

infection drug.
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D-63 Pigment epithelium-derived factor plus radiotherapy 
enhanced the inhibitory effect on the growth of 

nasopharygngeal carcinoma
1Zumin Xu, 2Yufang Zuo, 1Yang Zhang, 1Qingsong Wang, 1Weibin Cai, 1Xia Yang,

 1Zhonghan Yang, 3Ming Chen, 1Guoquan Gao

( 1Department of Biochemistry, Zhongshan Medical School of Sun Yat-sen University, Guangzhou, 2State Key Laboratory of 

Oncology in South China, Cancer Center of Sun Yat-sen University, Guangzhou, 3Department of Radiation Oncology, Cancer 

Center of Sun Yat-sen University, Guangzhou ) gaogq@mail.sysu.edu.cn

Objective: The aim of this study is to explore the effect 

and mechanism of PEDF on the growth of nasopharyngeal 

carcinoma and to investigate the combined effect of PEDF 

and radiotherapy on nasopharyngeal carcinoma.

Materials and Methods: The recombinant PEDF protein 

was generated by pET30a/ E.coli BL21 (DE3) system and 

purified by passing through the Ni2+-His-Bind column. The 

effect of PEDF on nasopharyngeal carcinoma growth was 

assessed by i.p. injection of PEDF at a total dose of 15mg/kg 

in a CNE-2 athymic nude mice xenografts model. Tumor 

xenografts were immunostained with rabbit anti-CD34 

antibody. Microvessels density (MVD) were counted from 5 

randomly selected fields in tumors from three mice of each 

group. For in vitro assays, the effect of PEDF on CNE-2 cells 

proliferation was observed by MTT and cytometery assays. 

Western blotting and immunofluorescent staining were used 

to detect the effect of PEDF on VEGF and HIF-1α expression 

in CNE-2 cells. Nasopharyngeal carcinoma xenografts were 

established by injecting CNE-2 cells subcutaneously. Four 

regimens were used, PBS、PEDF、PBS+radiotherapy and 

PEDF+radiotherapy, respectively, and the tumor growth were 

monitored.

Results: According to the commassie blue staining SDS-

PAGE, the purified recombinant PEDF protein showed an 

apparent molecular weight of 50 kDa, matching the calculated 

molecular weight from the sequence and the purity was up to 

95%. The identity of the protein was confirmed by Western 

blotting analysis using an anti-PEDF polyclonal antibody. 

Compared to PBS treatment, tumors of PEDF-treated group 

grew slowly. Three weeks after the first injection of PEDF, 

the mice were executed and tumors were dissected, weighed, 

an average of 43.52% suppression of primary tumor growth 

was observed in the PEDF-treated group without difference in 

body weight. PEDF significantly reduced microvessel density 

compared to PBS treated tumors (PBS: 20.8±3.78/HFP, 

PEDF: 7.9±2.38/HFP; p<0.0001). MTT and flow cytometery 

assays shown that PEDF had no effect on the proliferation 

or apoptosis of CNE-2 cells even at the high concentrations. 

Compared with normoxia, levels of VEGF are increased 

under hypoxia, PEDF decreases VEGF expression in a dose-

dependent manner under hypoxia. Hypoxia induced HIF-1α 

expression and promoted the nuclear translocation of HIF-

1α, PEDF reduces the expression and nulcear translocation 

of HIF-1α under hypoxia. Compared to PBS treatment, 

tumors treated with PBS or PBS+RT or PEDF+RT groups 

grew more slowly. PEDF+RT showed enhanced inhibitory 

effect than in compare to PEDF or PBS+RT. Conclusions: 

PEDF signifcantly inhibits the growth of CNE-2 xenografts 

via its anti-angiogenic activity. PEDF plus radiotherapy 

show enhanced inhibitory effect on the growth of CNE-2 

xenografts. PEDF might be a potential adjuvant drug for 

nasopharyngeal carcinoma treatment.
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D-64 Growth suppression of cervical carcinoma 
by pigment epithelium-derived factor via 

anti-angiogenesis

1Jun Yang, 2Shuqin Chen, 2Xuan Huang, 3Jiande Han, 1Qingsong Wang, 1Dingbo Shi, 
1Rui Cheng, 1Guoquan Gao, 1Xia Yang

( 1Department of Biochemistry, Zhongshan Medical School of Sun Yat-sen University, Guangzhou, 2Department of Obstetrics 

and Gynecology, First Affiliated Hospital of Sun Yat-sen University, Guangzhou, 3Department of Dermatology, First Affiliated 

Hospital of Sun Yat-sen University, Guangzhou ) gaogq@mail.sysu.edu.cn

Objective. The present study was designed to determine 

the inhibiting effect of pigment epithelium-derived factor 

(PEDF), a potent angiogenesis inhibitor, on tumor growth of 

cervical carcinoma and the underlying mechanism.

Methods. Human umbilical endothelial cells (HUVEC) and 

human cervical carcinoma cells (Hela) were treated with 

recombinant PEDF, proliferation and apoptosis were analyzed 

by MTT or flow cytometry analysis. Hela cells were injected 

into the flank of nude mice to establish a xenografted model 

of cervical carcinoma. Animals received peritoneal injection 

of PEDF at a total dose of 15 mg/kg. Immunohistochemical 

analysis was used to determine microvessel density (MVD) 

and PEDF expression in tumor tissues. Vascular endothelial 

growth factor (VEGF) and hypoxia-inducible factor-1α (HIF-

1α) were examined by immunocytochemistry and Western 

blot analysis.

Results. PEDF was down-regulated apparently in human 

cervical carcinoma cell nests compared to normal cervical 

epithelium and nonneoplastic peritumoral epithelium. 

Injection of PEDF in xenografted cervical carcinoma mice 

could suppress tumor growth with 68% reduction. MVD in 

tumor tissues treated with PEDF was significantly decreased. 

PEDF dose-dependently inhibited proliferation and induced 

apoptosis of endothelial cells. PEDF had no direct effect on 

proliferation and apoptosis of Hela cells. However, PEDF 

could decrease VEGF expression in Hela cells by down-

regulation of HIF-1α, a crucial transcriptional factor for 

VEGF expression.

Conclusions. PEDF suppressed the progression of cervical 

carcinoma via anti-angiogenesis. Down-regulation of VEGF 

expression in tumor cells through inhibiting HIF-1α, thus 

attenuating the paracrine effect of VEGF on endothelial cell 

proliferation in tumor tissues, may represent a mechanism for 

the anti-angiogenic activity of PEDF.
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D-65 Nucleolar follistatin promotes cancer cell 
survival under glucose-deprived condition 
through inhibiting cellular rRNA synthesis

Xiangwei Gao, Saisai Wei, Jinghao Sheng, Zhengping Xu
( Zhejiang University, School of Medicine ) zpxu@zju.edu.cn

Solid tumor development is frequently accompanied by 

energy-deficient conditions such as glucose deprivation and 

hypoxia. Follistatin (FST), a secretory protein originally 

identified from ovarian follicular fluid, has been suggested 

to be involved in tumor development. However, whether 

it plays a role in cancer cell survival under energydeprived 

condition remains elusive. In this study, we demonstrated that 

glucose deprivation markedly enhanced the expression and 

nucleolar localization of FST in HeLa cells. The nucleolar 

localization of FST relied on its nuclear localization signal 

(NLS) comprising the residues 64 to 87. Localization of 

FST to the nucleolus attenuated ribosomal RNA (rRNA) 

synthesis, a key process for cellular energy homeostasis 

and cell survival. Over-expression of FST delayed glucose 

deprivation-induced apoptosis, whereas down-regulation of 

FST exerted the opposite effect. These functions depended on 

the presence of an intact NLS since the NLS-deleted mutant 

of FST lost the rRNA inhibition effect and the cell protective 

effect. Altogether, we identified a novel nucleolar function of 

FST, which is of importance in the modulation of cancer cell 

survival in response to glucose deprivation.
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D-66 Crowded, cell-like environment inhibits amyloid 
formation of rabbit prion protein: implication 
for the resistance of rabbits to prion diseases

Zheng Zhou, Xu Yan, Kai Pan, Jie Chen, Gengfu Xiao, Yi Liang

( State Key Laboratory of Virology,College of Life Sciences,Wuhan University,Wuhan 430072,China ) liangyi@whu.edu.cn

Prions are the heretical protein-only infectious agents 

responsible for prion diseases including Creutzfeldt-Jakob 

disease in humans. Rabbits are among the few animal species 

that exhibit resistance to prion diseases. To understand both 

the molecular mechanism underlying the resistance of rabbits 

to prion diseases and the role of crowded physiological 

environment in the pathogenesis of such diseases, we have 

investigated and compared the effects of macromolecular 

crowding on fibril formation of recombinant rabbit/human/

bovine full-length prion protein by using thioflavin T 

binding, transmission electron microscopy, atomic force 

microscopy, far-UV circular dichroism, and other biophysical 

methods. Our data demonstrate that at physiological pH 

and under denaturing conditions, rabbit prion protein does 

form amyloid fibrils in the absence of a crowding agent 

with fibrillization kinetics similar to those of human/bovine 

prion protein. In sharp contrast, macromolecular crowding 

significantly inhibits amyloid formation of rabbit prion 

protein but dramatically accelerates that of human/bovine 

prion protein. Further fibrillization kinetics analyses show 

that a crowded, cell-like environment strongly inhibits the 

elongation step of rabbit prion protein misfolding but has no 

obvious effect on the nucleation step. On the contrary, such 

a crowded, cell-like environment significantly accelerates 

the nucleation step of fibril formation of human/bovine prion 

protein. By using PK-digestion assays, we find that amyloid 

fibrils formed by rabbit prion protein do not generate a 

PK resistant core fragment of �7-kDa but those formed by 

human/bovine prion protein generate such a PK resistant 

core fragment. We also find that amyloid fibrils formed by 

rabbit prion protein contain more alpha-helix and unordered 

structure than those formed by human/bovine prion protein. 

Together, these results suggest that a crowded physiological 

environment could play an important role in the pathogenesis 

of prion diseases by accelerating human/bovine prion protein 

misfolding and inhibiting rabbit prion protein misfolding. 

The crowded physiological environment and the lack of PK 

resistant core fragment could be two of the reasons why 

rabbits are resistant to prion diseases.
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D-67 17β-Estradiol protects SD rat retinal neurons 
from light damage by activating PI3K/Akt 

and NF-κB signal pathways

Ming Shu Mo, Shao Lan Wang, Hongbo Li, Yan Feng, Zhaoliang Zhu, Baoying Wang,
 Ruochen Zhu, Shuhong Wang, Yan Han, Xiaorui Yu

( Department of Genetics and Molecular Biology, School of Medicine, Xi’an Jiaotong University , 710061, Xi’an, China ) 

xiaoruiy@mail.xjtu.edu.cn

Abstract: Our previous studies have proved that the 

phosphatidylinositol-3-kinase (PI3K)/Akt signal pathway 

was involved in the neuroprotection of 17β-estradiol (βE2) 

against H2O2-induced retinal neurons apoptosis in vitro. The 

aim of this study is to observe whether βE2 can also protect 

retinal neurons from light damage in vivo by activating the 

PI3K/Akt signal pathway. We used 180 to 230 g female SD 

rats exposed to persistent white light after ovariectomy 2 

weeks as experimental model and used Electroretinogram 

(ERG), DNA ladder, TUNEL, HE staining, Western blotting 

and Immunofluorescence techniques to investigate the 

neuroprotection of βE2. The results showed that SD rats 

were exposed to 8000 lux white light for �2 h resulted in 

retinal function decrease and photoreceptor cells apoptosis, 

and 10-4M and 10-5M βE2 by intravitreal injection all 

significantly enhanced the photosensitive function of retinal 

by preventing neuronal apoptosis. The mechanism research 

found that the neuroprotection of βE2 involved in increasing 

the phosphorylation of Akt which was partly blocked by 

the pretreatment with PI3K inhibitor LY294002 for 30 min 

before βE2 injected. The cleaved caspase-3 as an activation 

form of caspase-3 was observed after light damage and 

the administration of βE2 can attenuate the activation of 

caspase-3, while pretreatment with LY294002 can inhibit 

the attenuation of βE2. Immunofluorescence results showed 

that NF-κB translocated from cytoplasm to nucleus after 

βE2 injection, and LY294002 could also inhibit partly this 

translocation. The present results indicated that βE2 has a 

neuroprotective effect against light-induced photoreceptor 

cells apoptosis, and the PI3K/Akt pathway plays an important 

role in this neuroprotection, which involved in translocation 

of NF-κB from cytoplasm to nucleus and inhibited the 

activation of caspase- 3, but the detailed mechanism of the 

βE2 neuroprotection is being further study.

Keywords :  17β -e s t r ad io l ,  r e t i na l  l i gh t  damage , 

neuroprotection, apoptosis



. 2�6 . . 2�7 .

墙
报

生
物
大
分
子
与
复
杂
性
疾
病

D-68 Intracellular calcium concentration alteration 
during H2O2 induced primary cultured retinal 

neurons injury and 17β-Estradiol neuroprotection

Yan Feng, Baoying Wang, Shaolan Wang, Hongbo Li, Mingshu Mo, Ruochen Zhu, 
Shuhong Wang, Yan Han, Xiaorui Yu

( Department of Genetics and Molecular Biology, School of Medicine, Xi’an Jiaotong University , 710061, Xi’an, China ) 

xiaoruiy@mail.xjtu.edu.cn

Abstract: The alteration of intracellular Ca2+ concentration 

([Ca2+]i) is different under diversity conditions. These 

different results could represent differences in cell type, 

intensity of injury or timing of assessment of [Ca2+]i relative 

to injury. In this study, we used primary cultured retinal 

neurons as experimental model, detected the [Ca2+]i through 

FACS technique, using Fluo-3AM as a Ca2+ indicator. The 

cell viability has been measured simultaneously by MTT. 

The results showed that the cell viability of primary cultured 

retinal neurons was reduced time dependently from 0 hour 

to 24 hours after 100μM H2O2 stressed, but the [Ca2+]i was 

increased at 2h and 4h after 100μM H2O2 treatment, and 

then recovered gradually. Interestingly, we also investigated 

the [Ca2+]i at different time point during 10μM 17β-estradiol 

(βE2) treatment and found that the [Ca2+]i was increased 

rapidly at 30 minutes after βE2 treatment, then reduced 

gradually to control levels. Moreover, we detected the [Ca2+]i 

and cell viability undergoing 10μM βE2 and 100μM H2O2 

co-treatment, suggesting that both [Ca2+]i and cell viability 

were increased significantly under 10μM βE2 pretreatment 

for 30 minutes before co-application with 100μM H2O2 

for 2h, compared with 100μM H2O2 only group. These 

increases in [Ca2+]i and cell viability were attenuated dose 

dependently by PI3K inhibitor LY294002. However, the 

[Ca2+]i was no differences between group of 10μM βE2 

pretreatment for 1h before co-application with 100μM H2O2 

for 2h and group of 100μM H2O2, and the PI3K inhibitor 

LY294002 had no obvious effect on it. The present results 

indicated that [Ca2+]i increase occurs early in the process 

of primary cultured retinal neurons injury caused by 100μM 

H2O2; the PI3K/Akt pathway plays a important role in the 

neuroprotective effects of 10μM βE2 pretreatment for 30 

minutes on retinal neurons, which involved the [Ca2+]i 

alteration; and it may be associated with βE2 rapidly and 

transiently increasing [Ca2+]i , but the mechanism of which 

is being further study and research.

K e y w o r d s :  C a 2 + ,  H 2 O 2 ,  1 7 β - E s t r a d i o l ,  i n j u r y, 

neuroprotection
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D-69 The protective antibodies induced by a novel epitope 
of human tumor necrosis factor alpha could suppress 

the development of of collagen-induced arthritis

1Jie Dong, 1Yaping Gao, 1Yu Liu, 2Jinxia Shi, 1Jiannan Feng, 2Zhanguo Li, 1Heping Pan,
 1Yanning Xue, 1Chuan Liu, 1Beifen Shen, 1Ningsheng Shao, 1Guang Yang

( 1Beijing Institute of Basic Medical Sciences, 2Department of Rheumatology and Immunology, People’s Hospital, Peking 

University )

Tumor necrosis factor alpha (TNF-) is a major inflammatory 

mediator that exhibits actions directed towards both tissue 

destruction and recovery from damage. Currently, two 

antibodies against human TNF- (hTNF-) are available, 

which are widely used for the clinic treatment of certain 

inflammatory diseases. This work was undertaken to identify 

a novel functional epitope of hTNF-. We performed screening 

peptide library against anti-hTNFantibodies, ELISA and 

competitive ELISA to obtain the epitope of hTNF-. The 

key residues of the epitope were identified by means of 

combinatorial alanine scanning and sitespecific mutagenesis. 

The N terminus (4-�5 aa) of hTNF- was proved as a novel 

epitope (YG�). The two amino acids proline and valine 

of YG� were identified as the key residues, which were 

important for hTNF- biological function. Furthermore, the 

function of the epitope was addressed on an animal model of 

collagen-induced arthritis (CIA). CIA could be suppressed 

in an animal model by prevaccination with the derivative 

peptides of YG�. The antibodies of YG� could also inhibit 

the cytotoxicity of hTNF-. These results demonstrate YG� 

is a novel protective epitope of hTNF- and the antibodies 

against YG� can inhibit the development of CIA in animal 

model, so it would be a potential target of new therapeutic 

antibodies.



. 2�8 . . 2�9 .

墙
报

生
物
大
分
子
与
复
杂
性
疾
病

D-70 Hfq is a global regulator to control the 
pathogenicity of staphylococcus aureus

Yu Liu, Na Wu, Jie Dong, Yaping Gao, Xin Zhang, Chunhua Mu, Ningsheng Shao, Guang Yang
( Beijing Institute of Basic Medical Sciences )

The Hfq protein is reported to be an RNA chaperone, which 

is involved in stress response and virulence of several 

pathogens. In E. coli, Hfq can mediate the interaction 

between some sRNAs and their target mRNAs. But it is 

controversial whether Hfq plays an important role in S. 

aureus. In this study, it is found that the deletion of hfq 

gene in S. aureus 8325-4 can induce the surface carotenoid 

pigments increase. The hfq mutant is more resistant to 

the oxidative stress, but the pathogenicity of the mutant is 

decreased. We reveal that the Hfq protein can be detected 

only in some S. aureus strains. The genes which expression 

levels changed in the hfq mutant have been discovered by 

using microarray and identified by qPCR. ��6 genes are 

significantly altered in the mutant, most of which are related 

to the phenotype and virulence of S. aureus. In the further 

study, it is identified that 49 of the changed mRNAs can 

specifically bind Hfq protein, which indicates that Hfq also 

acts as a RNA binding protein in S. aureus. Our data suggest 

that Hfq protein of S. aureus is a multifunctional regulator 

involved in stress and virulence, like in other pathogens.

D-71 The study on the effect of CINN and 5-FU on proliferation 
of human hepatoma cell line SMMC 7721

Yuan Li, Anhua Zuo, Yongzhen Wang, Chao Ma, Guangjie Jin, Hong Cheng

( Yangzhou University ) hcheng@yzu.edu.cn

Objectives: To investigate the inhibition of cell proliferation 

of 772� cells treated by cinnamic acid (CINN) and 5-FU, cell 

morphological character and inhibition ratio of proliferation 

of 772� cells were detected. Methods: 772� cells were treated 

with different concentrations of CINN and/or 5-FU. Inhibition 

ratios of cells proliferation were detected by MTT assay. The 

group untreated with medicine was a control group. Results: 

With the increasement of the incubation time, the inhibition 

of the proliferation of 7721 cells by CINN and/or 5-FU were 

reinforced while increased concentration of CINN cannot 

lead to the increase of inhibition of the proliferation of 772� 

cells compared with higher concentration of 5-FU can cause 

higher inhibition. The influences of the two medicines to 

the 772� cells were significance and the inhibition of the 

772� cells were reinforced more than the effects caused 

only by CINN or 5-FU. Comparing to the control group, 

the proliferation of 772� cells were significant decreased 

by the medicines. (P <0.05). Conclution: The influence of 

the treatment with 5-FU to the 772� cells depends on the 

concention and the incubation time while the influence of 

the treatment by CINN to the 772� cells depends on the 

incubation time but concention. The combined treatment with 

CINN and 5-FU has synergistic effect.
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D-72 Relationship between the expression of 
ACE/ACE2 and renal injury in diabetic

Chang Ma , Yuanshu Zhang

( Nanjing Agric Univ, Nanjing ) zhangyuanshu@njau.edu.cn

Abstract: ACE2 plays an active role during tissue injury, 

but its mechanism is not well known yet. To investigate the 

relationship of negative regulation between ACE/ACE2 

in renal injury, we did this experiments. �6 healthy adult 

SD rats were randomly assigned to control group and 

experimental group whose fasting blood glucose levels were 

higher than 16.7 mmol / L by administrating streptozotocin. 

After 30 days, all rats including 8 control group rats and 8 

experimental group rats were killed, and their plasma, urine 

and kidney were immediately collected. (�) The content of 

urine glucose ,urine urea nitrogen, urine creatinine and urine 

protein were measured ;(2) Glomerular injury was evaluated 

by histopathologic methods; (3) The mRNA expression 

levels of ACE, ACE2, angiotensin II type � receptor (AT�) 

and Mas receptor (Mas) in renal tissue were assessed using 

RT-PCR; (4) The content of angiotensin II in renal cortex 

were measured by radioimmunoassay. The result showed 

that the content of AngII in renal tissue increased. The 

mRNA expression of both ACE and ACE2 enhanced, but 

the enhancement in the former was more significant. And 

the ratio of the content of ACE to that of ACE2 increased as 

well. So we concluded that when kidney is injured severely, 

the glomerular RAS will be activated and the pathway of 

ACE-Ang-AT� is dominant.

Keywords: rat, injury kidney, ACE2, ACE
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D-73 Reduction of AP-2α results in up-regulation of 
EGFR and an increase in proliferation and invasion 

of human colon cancer SW480 cells in vitro

Meining Li, Niuliang Cheng, Ying Wang, Jun Xie, Yuehong Zhang

( shanxi medical University ) chengniuliangty@yahoo.com

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. So 

far, reduction or loss of AP-2α expression has been detected 

in several carcinomas including colon cancer, suggesting a 

tumor-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. 

The pcDNA3.1(+)-hAP-2α construct was created by 

cloning hAP-2α cDNA into the EcoRI site of pcDNA3.1(+). 

LipofectamineTM 2000 Reagent was used to mediate the 

transfection of pcDNA3.1(+)-hAP-2α and pcDNA3.1(+) into 

SW480 human colon cancer cells. RT-PCR analysis detected 

high level of mRNA in the AP-2α-transfected SW480 cells 

but only residual levels in neo-transfected cells. Expression 

of AP-2α was observed in the AP-2α-transfected SW480 

cells as compared with the neotransfected cells. EMSA 

results revealed high DNA-binding activity of AP-2α in 

the AP-2α-transfected SW480 cells. MTT results displayed 

that the overexpression of AP-2α inhibited the proliferation 

of SW480 cells. The cell growth in soft agar was also 

inhibited after being transfected with AP-2α gene. Transwell 

invasion assay showed that AP-2α significantly reduced 

the invasive capacity of SW480 cells as compared with the 

neo-transfected cells. Sequencing of the fragment of EGFR 

gene promoter region revealed no abnormalities such as 

deletions, rearrangement, and mutations that are responsible 

for the aberrant effect of trans-acting factors on the promoter, 

subsequent perturbation of EGFR gene expression. EMSAs 

in our study showed that AP-2α re-expressed in SW480 

colon cancer cells binds directly to the oligonucleotides 

containing three putative AP-2α binding sites. Transfection of 

AP-2α gene into SW480 colon cancer cells down regulated 

the endogenous EGFR mRNA and expression of protein. 

The expression of EGFR 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 down-regulating EGFR gene expression.
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D-74 Structural and functional analysis of 
transitional epithelial response gene TERE1

Yanzhi Xia, Wei Zhao, Xiong Wei, Ling Hong

( Key Laboratory of Molecular Biophysics, Ministry of Education, College of Life Science and Technology, Huazhong 

University of Science and Technology ) lhong@mail.hust.edu.cn

Objective To analyze the membrane protein structure of 

transitional epithelial response gene (TERE�) and predict 

its important function of protein domains by bioinformatic 

softwares. Cell localization of TERE� was detected using 

Confocal. 

Methods Using different bioinformatic softwares to analyze 

TERE� transmembrane protein structure and its important 

functional domains. The recombinant plasmid pEGFP-TERE� 

was constructed, pEGFP-TERE� vector was transformed into 

the cell line HEK293, the cell localization of TERE� was 

observed by laser confocal microscope.

Results TERE� was putative multiple transmembrane protein, 

the protein structure was conserved in several species, the 

conserved regions were formed the first loop (loop 1)、the 

second loop (loop 2) and the third loop (loop 3). Loop � and 

the N terminal have several highly conserved sites through 

spatial structure analysis. The consistent sequences model 

of UbiA class isopentenyl transferase family between loop 2 

and loop 3 region was: N - x (3) - [DEH] - x (2) - [LIMFYT] 

- D - x (2) - [VM] - x - R - [ST] - x (2) - R - x (4) - [GYNKR] 

(X, any amino acid). Recombinant plasmid pEGFP-TERE� 

was constructed successfully through tested by bacteria 

PCR, double enzymes digestion and DNA sequencing, 

the mutations and the reading frame shift were not found. 

TERE� was expressed mainly in the Endoplasmic Reticulum 

of HEK293 transfected with recombinant plasmid pEGFP-

TERE�.

Conclusions TERE� was putative multiple transmembrane 

proteins, the most conservative regions were loop �、loop 

2 and loop 3. UbiA class prenyl transferase family members 

have consistent sequence. TERE� was mainly expressed in 

the Endoplasmic Reticulum of cell.
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D-75 Downregulation of B lymphocyte stimulator 
expression by curcumin in B lymphocyte via 
suppressing nuclear translocation of NF-κB

1Gang Huang , 2Yanchun Yang, 1Zhizhen Xu, 1Jishan Fan , 1Wei Gong, 1Yuan Li, 1Min Gao,
 1Fengtian He

( 1Department of Biochemistry and Molecular Biology, College of Basic Medical Science, Third Military Medical University, 
2Department of Oral and Maxillofacial Surgery, Southwest Hospital, Third Military Medical University, ) hefengtian06@

yahoo.com.cn

Overexpression of B lymphocyte stimulator (BLyS) is 

closely involved in the pathogenesis and progression of some 

autoimmune diseases. Curcumin, a pharmacologically safe 

agent, has been shown to possess potent anti-inflammatory 

properties. However, it is not clear whether curcumin could 

affect the expression of BLyS. In this study, we found that 

curcumin inhibited the expression of BLyS and that a DNA 

binding site for the transcriptional factor NF-κB in the BLyS 

promoter region was required for this regulation. Our results 

show that curcumin reduce the DNA-binding activity of 

NF-κB to the BLyS promoter region and suppresse nuclear 

translocation of p65, suggesting that curcumin could suppress 

BLyS expression via negatively interfering with NF-κB 

signaling. These results suggest that BLyS may serve as a 

novel molecular target for treatment of some autoimmune 

diseases by curcumin.

Keywords: B lymphocyte stimulator; curcumin; NF-κB; 

autoimmune diseases



. 224 . . 225 .

D-76 Rap2-induced migration of renal cancer 
cell Caki-1 is mediated by JNK

Xiujuan Kong, Shuliang Shi

( The Department of Life Science and Engineering, Harbin Institute of Technology ) liangss@hit.edu.cn

Rap2, a Ras family small GTPase regulates a variety of 

cellular functions including cell proliferation, adhesion 

and migration through activating its downstream effectors 

Raf, MAP4K4, TNIK, PARG, etc. Among these factors, 

MAP4K4, a member of STE20 family kinase is involved in 

the regulation of cell migration of multiple cancer cell lines. 

JNK, a downstream target regulated by MAP4K4 is found 

to correlate to the promoted migration of many carcinoma 

cells. In quiescent states, the inactivated JNK distributes over 

cytoplasm and nucleus, and once activated it translocates to 

the nucleus as well as to the plasma membrane, regulating 

apoptosis and cell migration. However, whether JNK could 

act downstream of Rap2 to regulate cell migration is recently 

unknown.

We report here that the expression of JNK2, the negative 

regulator of activated JNK�, remarkably reduced in HEK293 

cells expressing Rap2-�2V, the active mutant of Rap2, and 

that the phosphorylation of JNK� increased when transfected 

with Rap2. In addition, large fraction of JNK became 

accumulated to the nucleus of NIH3T3 cells when Rap2 was 

overexpressed in the cells, indicating that overexpression 

of Rap2 could promote the activation and translocation of 

JNK in the cells. Moreover, HEK293 cells overexpressing 

Rap2 showed faster migration rate than cells transfected with 

vector in response to serum gradient by transwell assay. The 

increased cell migration was significantly inhibited when the 

cells was treated with SP600125, the JNK specific inhibitor. 

Taken together, our results indicated that JNK could act 

downstream of Rap2 to regulate cell migration.
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D-77 Curcumin protects rat cortical neurons from 
Cu(II)-Induced oxidative damage by the 

manner of coordination with Cu(II) directly
1Hanchang Huang, 1Zhaofeng Jiang, 2Changjun Lin

( 1Beijing Key Laboratory of Bioactive Substances and Functional Foods, Beijing Union University, Beijing 100191, China, 
2College of Arts and Science, Beijing Union University, Beijing 100191, China ) zhaofeng@buu.edu.cn

Background:

A large number of evidence has suggested that Cu(II) is 

close relative to the Alzheimer's disease pathology. The 

level of serum Cu(II) in AD patients is about ��5 percent 

of the normal aged people, and also the abnormal elevated 

Cu(II) has been detected at the core of and around the senile 

plaques, mainly deposited amyloid-β peptide (Aβ) in AD 

brain. Cu(II) on one hand may promote amyloid-β peptide 

to deposit in senile plaques, and on the other hand induce 

oxidative damage to neurons by the redox reaction. It has 

been reported that curcumin shows high anti-oxidative 

activity, thus curcumin is suggested to treat with AD.

Methodology:

To investigate the anti-AD bioactivity of curcumin, in this 

study the effect of curcumin on reversing Cu(II)-induced 

oxidative damage was accessed in primary cultured rat 

cortical neurons by the neuronal morphology, MTT, and 

LDH assay. To understand the binding characterist between 

curcumin and Cu(II), the coordinating equilibrium constant 

between curcumin and curcumin-Cu(II) complex was assayed 

in cell-free solution by fluorescence intensity methods. 

To further get to the bottom of anti-oxidative property of 

curcumin and curcumin-Cu(II) complex, in present study the 

free radicals-scavenging assay, based on chemiluminescence 

principle, was performed in cell-free solution.

Results:

Curcumin protects primary cultured neurons from Cu(II)-

induced oxidative damageand and will depress both 

extracellular hydrogen peroxide (H2O2) and intracellular 

reactive oxygen species(ROS) induced by Cu(II) in primary 

cultured cortical neurons from the results of H2O2 release 

and DCF fluorescence assay.

Curcumin coordinates Cu(II) with a moderate affinity of 

KA, KA� and KA2 is 7.35±0.05×�06 M-� and 9.03±0.03×

�04 M-�, respectively, while both curcumin and its Cu(II) 

complex have the same ability to scavenging superoxide 

anion radical.

Conclusion:

These findings in this study suggest that curcumin prevents 

neurons from Cu(II)-induced oxidative damage by the 

manner of curcumin coordinating with Cu(II) directly, 

implying the chelate usage of curcumin in Alzheimer's 

disease therapy.

Keywords: Alzheimer’s disease (AD); Coordination; Copper; 

Curcumin; Oxidative Damage
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D-78 The association between the DTNBP1 gene and the 
task planning ability in major depression patients

1Yuhui Sun, 2Kerang Zhang, 1Yu Fan, 1Qi Xu, 1Yan Shen

( 1National Laboratory of Medical Molecular Biology, Institute of Basic Medical Sciences, Chinese Academy of Medical 

Sciences & Peking Union Medical College , 2Department of Psychiatry, the First Hospital of Shanxi Medical University ) 

xuqi@pumc.edu.cn

Objective To study the association of the DTNBP�(dysbindin) 

gene with a quantitative trait of intelligence in major 

depression patients.

Methods A total of 50 control subjects and �64 unrelated 

major depression patients were recruited from 2007 to 2009 

for genetic analysis. These patients were diagnosed with 

schizophrenia by at least two consultant psychiatrists in a 

clinical interview based on the Diagnostic and Statistical 

Manual of Mental Disorders (DSM-IV) (American 

Psychiatric Association, �994). And all the subjects were 

assessed by Wechsler Adult Intelligence Scale (WAIS). 

Peripheral blood was collected from all subjects for 

extraction of genomic DNA. Three single nucleotide 

polymorphisms (SNPs) in the DTNBP� gene were selected 

in the present study to be genotyped. Among those, rs909706 

is located in intron�, rs�0��3�3 in intron4, and rs742�06 in 

intron9. Genotyping was performed by polymerase chain 

reaction following sequencing.

Hardy-Weinberg equilibrium for the genotypic distributions 

of each SNP was tested with the chi-square (χ2) good-ness-

of-fit test. The Mann-Whitney test was used to analyze the 

differences of scores in WAIS between major depression 

patients and controls. The quantitative trait analysis were 

performed by the UNPHASED program (version 3.0.�2).

Results It has been shown that the mean scores of both 

language and task in the WAIS differed significantly between 

major depression patients and controls (P<0.000�). The 

quantitative trait test showed genotypical association of 

rs909706 with the scores of task, a subset in WAIS (P<0.0399, 

adjusted by �0 000 permutations).

Conclusions Our results provided evidences for the 

association between the DTNBP� gene and an intelligence 

index in major depression patients, which indicated some 

impairment in task planning ability. That could also partly 

explain the contributions of the DTNBP� gene to human 

cognition deficits. Furthermore, large-scale investigations are 

needed for clarifying the mechanisms of how the DTNBP� 

gene contributes to psychiatric disorders.
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D-79 The effect of Heme oxygenese-1 on the 
gastric adenocarcinoma cells SGC-7901

Yujin Yin, Qingjun Liu, Bo Wang, Gan Chen, Xuran Wei, Hong Zhou

( Beijing Institute of Transfusion Medicine ) zhoutt@yahoo.com.cn

Gastric careinoma is one of the most serious malignant 

tumors threatening people's life and health in our country. It is 

of great importantce to understand the molecular mechanism 

of gastric careinoma occurrence and development. Heme 

oxygenase-�(HO-�), also called heat shock protein 

32(HSP32), is the rate-limiting enzyme that catalyzes the 

conversion of heme to biliverdin, carbon monoxide(CO) and 

iron. It has been demonstrated that HO-� were related to the 

biology characters of many kinds of tumors, but the functions 

of HO-� in different tumors vary from each other. In order 

to find out the functions of HO-1 in Gastric careinoma, we 

constructed the lentiviral expression vectors over-expressing 

hHO-�, expressing the dominant mutant HO-�G�43H and 

the hHO-� small interference RNA, respectively. Then, the 

gastric adenocarcinoma cells SGC-790� were infected by 

lentivirus-mediated transfection. After 2-week blasticidin 

screening, three stable cell lines with different expressing 

level of hHO-� were obtained. The expressing level of 

hHO-1 in the stable cell lines were verified by real-time PCR, 

western blotting and the measurement of enzyme activity. 

In addition, the roles of HO-� in SGC-790� cells were 

investigated. The results demonstrated that the targeted genes 

had successfully expressed in the stable transfected cell 

lines. Over-expression of HO-� decreased cell resistance to 

oxidative stress generated by H2O2 and increased the G0/G1 

phase in SGC-790�. Other biological behaviors of SGC-790� 

cells with different HO-� express levels need further study. 

In summary, our data helped to reveal the effect of HO-� in 

gastric adenocarcinoma cells SGC-790� and provide more 

information to guide the treatment of gastric careinoma.
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D-80 Heme oxygenese-1 could inhibit activity 
of SV40 promoter by its catalysates

Qingjun Liu, Yujin Yin, Bo Wang, Xuran Wei, Hong Zhou

( Beijing Institute of Transfusion Medicine ) liuqingjun2003@yahoo.com.cn

Heme oxygenase-� (HO-�) is a 32-kDa microsomal enzyme 

that catalyzes the conversion of heme to biliverdin, releasing 

iron and carbon monoxide. It is highly expressed in the liver 

and spleen. In addition, it can be induced by many factors 

including certain virus infections. The role of HO-� toward 

the host is either beneficial or detrimental in a variety of 

microbial infections due to their promoter activity regulation 

by HO-� catalysates or its transcription factor role. Large 

T antigen, drived by Simian Vacuolating Virus 40 (SV40) 

early promoter and enhancer, is a potent oncogene able to 

transform many cell types. To determine if the activity of the 

SV40 early promoter is modulated by HO-� catalysates or 

itself, we examined the expression of SV40 early promoter 

driven marker gene in A549, HepG2 and BGC-823 cell lines 

which transiently or stably transfected with HO-� gene or 

its dominant mutant HO-�G�43H gene. The reporter system 

we used is Dual-GloTM luciferase assay system--pGL3-

control and pGL3-TK vectors. The vectors used for transient 

transfection are eukaryotic expression vectors pcDNA3.� 

serials and the vectors used for establishment of stable cell 

lines are lentiviral vectors LL3.7-Blasticidin serials. The 

results showed that HO-� overexpression in transient and 

stable cell lines suppresses notably SV40 promoter activity 

while HO-�G�43H overexpression in transient and stable 

cell lines increases it. Both HO-� and HO-�G�43H could 

bind equally their substrate—heme, but HO-�G�43H could 

not catalyze it thus there is no HO-� catalysates in cell 

lines overexpressing HO-�G�43H. Furthermore, besides 

its catalytic activity, HO-� also play transcription factor 

roles in nucleus. From the results and reasoning, we draw a 

conclusion that supression effect of HO-� for SV40 promoter 

activity is by HO-� catalysates and this effect could not be 

counteracted by its transcription factor induction effect for 

SV40 promoter activity.
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D-81 Effects of mannotriose on learning and memory 
-related signal protein expression in the corticosterone 

injured rat hippocampus neurocyte model

Lina Zhang, Guoqin Jin

(Shanghai university of Traditional Chinese Medicine) jinguoqin@yahoo.com.cn

Effects of mannotriose on Learning and Memory -Related 

Signal Protein Expression in the Corticosterone Injured Rat 

Hippocampus Neurocyte Model*

Zhang Li-na�, Jin Guo-qin2

Department of Biochemistry, College of Basic Medicine of 

Shanghai University of TCM, Shanghai (20�203)

ABSTRACT

Objective: To investigate the effects of the mannotriose on 

learning and memory -related signal protein expression of rat 

hippocampus neurocyte injured model induced by high dose 

corticosterone(CORT) in vitro.

Methods: The primary cultured SD rat hippocampus 

neurocyte were divided into five groups: (1) control group, 

(2) �0-4M CORT model group, (3) �0-4M CORT +3nM 

RU38486 group, (4) 10-4M CORT +0.1g/L mannotriose 

group, (5) �0-4M CORT +40mM aricept group. The cell 

morphology and survival rate were observed by double-

stained with fluoresce Syto-13 and PI. The cell viability was 

measured by MTT assay. The expression of GCR, BDNF 

and SGK protein were measured by western blotting. The 

regulating effects of mannotriose on above indices of CORT 

model cell were also studied.

Results: Compared with the control group, the survival rate 

and viability were obviously decreased in CORT model cell. 

The expression of GCR, BDNF and SGK protein in CORT 

model cell were also lower than those in the control group 

markedly. The mannotriose, RU38486, and aricept group, 

however, could improve the abnormal changes of above 

indices in CORT model cell to varying degrees.

Conclusions: Ru38486 which is an antagonist of GCR could 

enhance the survival rate and viability of CORT model cell, 

it proved that �0-4M CORT has an injured effect on the 

hippocampus neurocyte. Mannotriose as a positive control 

aricept as could significantly protect the hippocampus 

neurocyte from injury of high concentrations CORT, retarding 

learning and memory functional deterioration induced by 

CORT. The regulatory mechanism of the mannotriose might 

be related to raise the expression of GCR, BDNF and SGK 

protein associated signal transduction pathway on learning 

and memory.

Key Words: learning memory; CORT; GCR; BDNF; SGK; 

mannotriose
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D-82 TGF-α/EGFR autocrine loop mediated by the protease 
ADAM17 induces prostate cancer invasion in vitro

Haifeng Zou, Ping Lin, Lijie Xiao, Xuefei Zhao, Zijun Liu, Ying Jiang, Wei Liu, Xiaoguang Yu

( Department of Biochemistry and Molecular Biology, College of Basic Medical Science, Harbin Medical University, Harbin, 

150081, China. ) yxg301@yahoo.com.cn

The metalloprotease ADAM�7, which can cleave the 

ectodomain of many transmembrane proteins, is associated 

with many tumor metastatic potential such as breast 

tumor and brain tumor. More recently, the existence of 

an autocrine loop involving TGF-α and EGFR has been 

obtained in prostate cancer (PC) specimens as well as in 

PC cell lines. However, no study has investigated whether 

ADAM17 promoted invasion and activated TGF-α/EGFR 

loop and EGFR downstream at metastatic PC cells. We first 

demonstrated that ADAM�7 expression highly correlated 

with invasion ability in LNCaP and DU�45 representing 

two distinct properties of prostate cancer in metastasis. 

Then, we investigated whether ADAM�7 could assist in 

constituting TGF-α/EGFR autocrine loop and induce EGFR 

phosphorylation in vitro. Either siRNA interference or 

GM600� treatment of the DU�45 was employed to establish 

low ADAM�7 expression, but the establishment of high 

ADAM�7 expression made use of the LNCaP treated with 

PMA (an established activator of ADAM�7). Employing 

ELISA, Western Blotting, gelatin zymography and Transwell 

assay, we observed that silencing ADAM17 inhibited TGF-α 

shedding and EGFR activation, meanwhile it decreased 

MMP2/9 activity and invasive capability. ADAM17 

over-expression led to the opposite results. In exploring 

MMP-2/9 activity and invasion regulated by EGFR signaling 

downstream, ERK pathway stood out by robustly responding 

to AG�478 (EGFR inhibitor) and PD98059 (ERK inhibitor). 

Conversely, the effect of pAkt was constitutive in the 

presence of LY294002 (Akt inhibitor). These results suggest 

that ADAM�7 contributes to PC cells invasion via TGF-

α-EGFR-ERK- MMP2/9 activation and represents a novel 

chemo-therapeutic target.

Key Words: ADAM17, TGF-α, prostate cancer, EGFR, ERK, 

MMP2/9
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D-83 Network changing leads to abnormal 
proliferation by disturbing p19 

embryonic carcinoma cells differentiation
1Wei Song, 2Jiguang Wang, 1Ying Yang, 2Luonan Chen, 1Jiarui Wu

( 1Key Laboratory of Systems Biology, IBCB, SIBS, CAS, 2Institute of Applied Mathematics,Academy of Mathematics and 

Systems Science,CAS ) wujr@sibs.ac.cn

Cell proliferation and differentiation are two basic behaviors 

of cells during development, tumorigenesis and many other 

processes. Lots of evidences show that the relationship 

between these two behaviors is important for understanding 

those processes. During development, replication potential 

of cells has a programmed decline while the degree of 

differentiation increases. Perturbing this relationship 

by transforming or dediffertiation leads to abnormal 

proliferation. Here, we report that 5-aza-2'-deoxycytidine, 

an anticancer drug, can disturb P�9 EC cells committed 

to differentiate to neural stem cells in N2B27 serum-free 

system by interfering with DNA methylation. Disturbed cells 

proliferate abnormally in subcutaneous tumor assay. Using 

gene sets analysis, we find that this phenomenon is caused 

by a systemic change involving many genes controlling both 

proliferation and differentiation. Our findings indicate that 

the disorder of proliferationdifferentiation network leads 

to abnormal proliferation, and suggest new concepts for 

understanding tumorigenesis.
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D-84 Peripheral “insertion motif” away from 
the catalytic sites modulates the editing 

activity of leucyl-tRNA synthetase

Rujuan Liu, Enduo Wang

( Institute of Biochemistry and Cell Biology, Shanghai Institutes for Biological Sciences, The Chinese Academy of Sciences )

edwang@sibs.ac.cn

CP� (connective polypeptide �) is a long insertion to 

the aminoacylation catalytic domain of the subclass Ia 

aminoacyl-tRNA synthetases (aaRS) including leucyl-, 

isoleucyl-, and valyl-tRNA synthetase (LeuRS, IleRS and 

ValRS respectively). The function of CP1 was identified as 

a post-transfer hydrolytic editing domain in the three aaRSs, 

however, in most known LeuRS, isolated CP� cannot act as 

an editing active protein except two isolated CP� domains, 

of which one is from the LeuRS of a deep-rooted bacterium 

Aquifex aeolicus (Aa- LeuRS) and the another is from the 

LeuRS of an ancient eukaryotes Giardia lamblia (Gl-LeuRS). 

A unique “insertion motif” containing 20 or 58 amino acid 

residues was found to be crucial to the editing function of 

Aa-LeuRS-CP� and Gl-LeuRS-CP� respectively, and also 

both “insertion motif” can confer editing capacity to the 

originally inactive the isolated CP� domain of E. coli LeuRS 

(�, 2). To investigate how the “insertion motif” modulating 

the post-transfer editing activity of isolated LeuRS-CP�, 

the structure of Aa- LeuRS-CP� and Gl-LeuRS-CP� were 

both determined. In the both structures of the isolated CP� 

domains, the editing catalytic main domain exhibited as a 

globular β-barrel surrounded by α-helices similar to other 

known CP� domains of LeuRS, and the “insertion motif” is 

a peripheral domain away from the editing catalytic “main 

domain” ; The structures of the “insertion motif” from Aa-

LeuRS-CP� and Gl-LeuRS-CP� are quite different, however 

both motifs exhibit much higher structurally flexibility 

than the “main domain” structure of CP� domain; Also in 

the both CP� structures, the peripheral “insertion motif” is 

connected to the catalytic important“threonine-rich region”

by a conserved β-strand. The results from our further 

experiments showed that proline mutation in the connective 

β-strand between the “insertion motif” and“threonine-rich 

region” could block the modulation and shut down the post-

transfer editing activity of the isolated CP� either from Aa-

LeuRS or from Gl-LeuRS. In evolution, insertion of an extra 

new domain to aaRSs happened very often and universally, 

and how the insertion domain work with the enzyme itself 

remains has been unknown, here we reported a new way of 

the peripheral “insertion motif” modulated the editing activity 

from the main domain of LeuRS, which could probably shed 

light on the functional study of other insertion domains in the 

whole aaRS family.
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D-85 Post-transfer editing by a eukaryotic leucyl-
tRNA synthetase resistant to the broad-

spectrum drug AN2690

Xiaolong Zhou, Enduo Wang

( Institute of Biochemistry and Cell Biology, Shanghai Institutes for Biological Sciences, The Chinese Academy of Sciences )

edwang@sibs.ac.cn

Some aminoacyl-tRNA synthetases develop editing 

mechanism to correct mis-charged tRNA. The editing 

active site is usually located in a separate domain from the 

aminoacylation domain, such as the CP� domain in leucyl-

tRNA synthetase (LeuRS), a proven target for the broad-

spectrum drug AN2690. According to the structure of the 

isolated CP� domain in cytosolic LeuRS of Homo sapiens 

(HsLeuRS), the previously identified 49-aa motif in LeuRS 

from Giardia lamblia (GlLeuRS) is a portion of a longer 

eukarya-specific insertion � (ESI). Substitution of ESI of 

GlLeuRS with HsLeuRS decreased leucine activation, 

aminoacylation, and post-transfer editing but did not affect 

the amino acid binding pocket size. The T34� in GlLeuRS 

functioned as the specificity discriminator. However, 

GlLeuRS-T34�A could stably synthesize Leu-tRNALeu in 

vitro and support cell growth in vivo. The R338 was crucial 

for tRNALeu charging and post-transfer editing activities 

and the side property of D440 was crucial for the leucine 

activation, aminoacylation, and post-transfer editing. The 

C-terminal domain of GlLeuRS is required for the post-

transfer editing. Interestingly, GlLeuRS was completely 

resistant to the AN2690, which is an inhibitor of various 

LeuRSs. The universally conserved D was responsible for 

the resistance of GlLeuRS and another recently reported 

AN2690-resistant AaLeuRS. Our results help to understand 

the poorly understood editing function of eukaryotic/

archaeal LeuRSs, indicate the functional divergence of some 

absolutely conserved sites, and shed light on the development 

of GlLeuRS-specific inhibitor for the giardiasis treatment.
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D-86 Hemin binds to human cytoplasmic arginyl-
tRNA synthetase and inhibits its catalytic activity

Fang Yang, Enduo Wang

( Institute of Biochemistry and Cell Biology, Shanghai Institutes for Biological Sciences, The Chinese Academy of Sciences )

edwang@sibs.ac.cn

A single mRNA encodes two forms of cytoplasmic arginyl-
tRNA synthetase (ArgRS) in mammalian cells. One form 
is a component of the multiple-synthetase complex (MSC), 
playing a critical role in protein translation and the other one 
exists free in the cytoplasm with the N-terminal 72 amino 
acids truncated (NhcArgRS). The latter is hypothesized to 
participate in ubiquitin-dependent protein degradation by 
offering arginyl-tRNAArg to arginyl-tRNA transferase. We 
investigated the effect of hemin on human ArgRS based 
on the fact that hemin regulates several critical proteins in 
the “N-end rule” protein degradation pathway. Extensive 
biochemical evidence has established that hemin could bind 
to both forms of human ArgRS in vitro. Based on the spectral 
changes of the Soret band on site-directed protein mutants, 
we identified Cys-��5 as a specific axial ligand of hemin 
binding that is located in the Add� domain, which is a very 

unique domain that is missing in other class I aminoacyl-
tRNA synthetases. The catalytic activity of both enzymes 
was inhibited in the presence of hemin by blocking amino 
acid activation. Kinetic analysis demonstrated that the Km 
values for tRNAArg , arginine and ATP in the presence 
of hemin were not altered, but kcat values dramatically 
decreased compared with those in the absence of hemin. 
Gel filtration chromatography suggested that hemin induced 
oligomerization of the isolated Add� domain and the wild 
type enzyme, which accounts for the inhibition of the 
catalytic activity. However, the catalytic activity of the 
C��5A mutant was also inhibited by hemin, implying hemin 
binding to Cys-��5 is not responsible for the inhibition of 
enzymatic activity and the specific binding may participate in 
other biological functions.

D-87 Modular pathways for editing non-cognate amino 
acids by human cytoplasmic leucyl-tRNA synthetase

Xin Chen, Enduo Wang

( Institute of Biochemistry and Cell Biology, Shanghai Institutes for Biological Sciences, The Chinese Academy of Sciences ) 

edwang@sibs.ac.cn

To prevent potential errors in protein synthesis, some 
aminoacyl-tRNA synthetases have evolved editing 
mechanisms to hydrolyze misactivated amino acids (pre-
transfer editing) or misacylated tRNAs (post-transfer 
editing). Class Ia leucyl-tRNA synthetase (LeuRS) may 
misactivate various natural and non-protein amino acids and 
then mischarge tRNALeu. It is known that the fidelity of 
prokaryotic LeuRS depends on multiple editing pathways 
to clear the mis-intermediate and mis-products in the every 
steps of aminoacylation reaction. Here, we obtained human 
cytoplasmic LeuRS (hcLeuRS) and tRNALeu (hctRNALeu) 

with high activity from E. coli overproducing strains to 
study the synthetic and editing properties of the enzyme. 
We revealed that hcLeuRS can adjust its editing strategy 
against different non-cognate amino acids. HcLeuRS edits 
norvaline predominantly by posttransfer editing; however, 
it uses mainly pre-transfer editing to edit -amino butyrate, 
although both amino acids can be charged to tRNALeu. Post-
transfer editing as a final check point of the reaction was very 
important to prevent mis-incorporation in vitro. These results 
provide insight into the modular editing pathways created to 
prevent genetic code ambiguity by evolution.
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D-88 Extracellular sulfatase inhibits cell proliferation 
and metastasis through suppression of Wnt/

β-catenin signaling pathway in gastric cancer

Gastric cancer is the second most leading cause of deaths 

from cancer worldwide. Improvement in treatment for 

advanced gastric cancer is still indispensable. Therefore, 

understanding of the mechanisms involved in tumorigenesis 

and metastasis of gastric cancer is of importance to develop 

novel therapeutic strategies. HSulf-� gene encodes an 

extracellular 6-O-endosulfatase and regulates the sulfation 

status of heparan sulfate proteoglycans (HSPGs). We 

previously demonstrated that promoter hypermethylation 

correlated with the silencing of HSulf-� in gastric cancer. 

Here we report that forced expression of HSulf-� in gastric 

cancer cell line MNK28 inhibited cell proliferation, motility 

and invasion in vitro. HSulf-1 also significantly decreased the 

weight and volume of MNK28 xenografts in vivo (P<0.05). 

However, the proliferation and motility of another gastric 

cancer cell line AGS did not change after restoration of 

HSulf-�. Further experiments showed that in MNK28 cells, 

of which the proliferation was dependent on extracellular 

Wnt signals, HSulf-� suppressed the transcriptional activity 

of Wnt/β-catenin signaling pathway and down-regulated the 

expression level of Wnt targeted genes such as AXIN2 and 

CCND1. On the other hand, in AGS cells in which Wnt/

β-catenin signaling pathway was constitutively activated, 

HSulf-1 had not effects on the activity of Wnt/β- catenin 

signaling pathway. Collectively, our results suggested that 

extracellular sulfatase HSulf-� functioned as a negative 

regulator of proliferation and metastasis through suppression 

of Wnt/β-catenin signaling pathway in gastric cancer.

1Jie Li, 1Zhao Chen,1Minli Mo, 2Junpu Xu, 2Min Liu, 2Huijing Zuo, 1, 3Haimeng Zhou

 (1School of Life Sciences, Tsinghua University, 2Beijing ACCB Biotech Ltd., 3Yangtze Delta Region Institute of Tsinghua 

University)
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D-89 The studies on molecular mechanism of DNA 
damage caused by suicide gene system under 

regulation of Tet-On in breast cancer cells

Zhaojun Zeng, Hongde Li, Shengguang Xiang, Weixin Hu*

(Molecular Biology Research Center, School of Biological Science and Technology, Central South University, Changsha 

410078, Hunan, China)

The molecular mechanism of DNA damage caused by 

suicide gene therapy system HSVtk/GCV under regulation 

of Tet-On was investigated. Human breast cancer cell line 

MCF-7 was used and suicide gene HSVtk was introduced by 

recombinant adenoassociated virus (rAAV). The biological 

effects of regulatory HSVtk/GCV on MCF-7 were detected 

by cDNA chips, RT-PCR, Western blotting and single cell gel 

electrophoresis (SCGE). The cDNA chip results showed that 

246 genes were up-regulated and 64 genes down-regulated 

in the experimental group compared with other treatment 

groups, especially more DNA damage-related genes, such as 

p53, ATM, BRCA�, Rad52 etc. And the experimental group, 

cells with treatment of rAAV+Dox+GCV had more obvious 

tail formations than other groups in SCGE. We found that 

p2� protein was up-regulated, whereas the expression of 

PCNA was down-regulated in the rAAV+Dox+GCV group. 

However, the expression level of p53 and phosphorylated p53 

(Ser6) had no significant changes between the experimental 

group and the negative group. Compared with negative 

controls and other treatment groups, the expression of related 

genes and proteins of DNA damage in experimental groups 

showed an obvious difference. According to the preliminary 

results, we suggested that DNA damage on MCF-7 was 

involved in signal pathway of HSVtk/GCV in regulatory 

suicide gene therapy system.

Key words: breast cancer; suicide gene therapy; adeno-

assiciated virus; DNA damage
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D-90 Role of palmitoyl acyltransferase 
porcupine (PPN) in human lung cancer

1Zhao Chen, 1Jie Li, 1Minli Mo, 2Junpu Xu, 2Min Liu, 2Huijing Zuo, 1, 3Haimeng Zhou
(1School of Life Sciences, Tsinghua University, 2Beijing ACCB Biotech Ltd., 3Yangtze Delta Region Institute of Tsinghua 

University)

Wnt (wingless and int homologue) family proteins have been 

shown to play important roles in embryonic development 

and tumorigenesis. Porcupine (PPN) encodes a potential 

palmitoyl acyltransferase which is necessary for the post-

translational modification of Wnt proteins.

(�) Over-expression of PPN in lung cancer

We for the first time found that human homologue of 

Drosophila Porcupine gene, PPN was aberrantly up-regulated 

in 9/10 (90%) lung cancer cell lines and 22/24 (91.7%) lung 

cancer tissue specimens.

(2) Knocking down of PPN suppressed cell growth and 

induced apoptosis in lung cancer

To investigate the function of PPN in lung cancer, we used 

siRNA to knock down PPN mRNA in lung cancer cell lines. 

We found that knocking down of PPN suppressed cell growth 

and induced cell apoptosis in lung cancer. The amount of 

active caspase 3/7 was elevated and the chromatin was more 

condensed when PPN was knocked down.

Moreover,  knocking  down of  PPN decreased  the 

transcriptional activity of Wnt/β-catenin signaling pathway 

and the protein level of cytosolic β-catenin. Wnt target genes 

such as CCND1 (encodes Cyclin D1 that is important in G1/

S transition) and Survivin (encodes an anti-apoptosis protein) 

were down-regulated as well, accounting for the inhibition of 

cell growth and induction of apoptosis.

(3) Inhibition of palmitoyl acyltransferase suppressed cell 

growth and attenuated Wnt signaling pathway in lung cancer

By using bromopalmitate, an inhibitor of palmitoyl 

acyltransferase, the proliferation of lung cancer cells 

was significantly (P<0.05) suppressed. Furthermore, the 

transcriptional activity and the protein level of cytosolic 

β-catenin were both attenuated. Wnt target genes such as 

Cyclin D� were down-regulated.

(4) PPN as a potential tumor marker in lung cancer

We examined the relative expression level of PPN in 

the serum specimens of 62 lung cancer patients and 56 

healthy controls. We found that PPN expression level was 

significantly (P<0.0�) higher in the sera of lung cancer 

patients. The area under the ROC (Receiver Operation 

Characteristic) curve was 0.75 (95% CI, 0.66~0.84), 

indicating the relatively high efficacy of serum PPN 

expression as a tumor marker. At an optimal cut-off value, 

the sensitivity and specificity achieved 53.2% and 94.6%, 

respectively.

In summary, we found that PPN was over-expressed in lung 

cancer and necessary for lung cancer cell growth, survival 

and the maintenance of aberrantly activated Wnt signaling 

pathway. Inhibition of palmitoyl acyltransferase suppressed 

cancer cell growth and attenuated Wnt signaling pathway in 

lung cancer, indicating PPN as a putative therapeutic target. 

PPN may also have potential clinical application as a tumor 

marker.
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D-91 Activation of liver X receptor and inhibition of 
ERK1/2 induce macrophage interleukin-5 expression

Yuanli Chen*, Yanhua Kang*, Xiaoye Zhou, Jihong Han

(College of life sciences, Nankai University)

Atherosclerosis is the major pathogen of coronary heart 

disease with highest morbidity and mortality in the world. 

Interleukin-5 (IL5) plays an important role in proliferation 

and differentiation of eosinophils and contributes to 

several disease states including allergic inflammation and 

eosinophilia. Genetic deletion of IL5 expression accelerates 

the development of atherosclerosis in prone-atherogenic 

mice suggesting the antiatherogenic properties of IL5. Liver 

X receptors (LXRs) are ligand-activated transcriptionfactors 

and play important roles in cholesterol, fatty acid and 

glucose metabolism. ERK1/2 (extracellular signal regulated 

kinase1/2) signaling pathway, a small G protein linked 

cascade consists of activated cell surface tyrosine kinases 

and cytoplasmic protein. In this study, we investigated if IL5 

expression was regulated by LXR and ERK1/2 pathways in 

macrophages. Indeed, we observed that both LXR agonist 

and ERK inhibitors can upregulate the expression of IL5 at 

post-transcriptional. In vivo, feeding mice the normal chow 

containing T090�3�7 for one week enhanced plasma IL5 

levels. IL5 in the liver, lymph node and spleen was also 

increased by T090�3�7. The similar results were obtained 

with ERK1/2 inhibitors, U0126 and PD98059. Our results 

suggest a new mechanism by which the activation of 

LXR or inhibition of ERK1/2 impact the development of 

atherosclerosis.
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D-92 Statins synergize dexamethasone-induced macrophage 
fatty acid binding protein, aP2, expression-A 

glucocorticoid receptor dependent mechanism

Wenquan Hu, Xiaoye Zhou, Jihong Han*

 ( college of life sciences. Nankai university)

Formation of lipid-laden macrophage/foam cells is the 

critical step in the development of atherosclerosis, the major 

pathogenesis of cardiovascular diseases (CD). Statins, the 

inhibitors of HMG-CoA reductase (the rate-limiting enzyme 

for cholesterol biosynthesis) and the medicine reducing 

plasma cholesterol, significantly decrease the prevalane 

of CD. Adipocyte fatty acid binding protein (FABP4 or 

aP2) plays an important role in cholesterol and glucose 

metabolism. aP2 is also expressed by macrophages and 

the macrophage aP2 has been determined proatherogenic. 

Regulation of macrophage aP2 expression is not fully 

understood. Previously we reported that dexamethasone 

moderately induced macrophages aP2 expression. Herein, we 

investigated the effects of statins on dexamethasone-induced 

macrophage aP2 expression. Although statins had little effect 

on aP2 expression by macrophage cell line, RAW cells, 

surprisingly, almost all statins used in clinical synergized aP2 

protein expression induced by dexamethasone. Associated 

with the increased protein levels, cellular aP2 mRNA was 

also elevated by dexamethasone and statins in a synergistic 

manner. In addition, the inductive effects were observed 

with peritoneal macrophages indicating the physiological 

relevance. Mechanism studies indicated that the synergistic 

induction was partially due to the blockage of cholesterol 

biosynthesis since the mevalonate, the product of HMG-CoA 

reductase, reversed the induction of aP2 expression. Promoter 

analysis indicated the positive and negative responsive 

element(s) regulated by glucocorticoid receptor existing 

in aP2 gene. Our study has implication for the analysis of 

therapeutic agents in anti-inflammation /immuosuppression 

and hypercholesterolemia.
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D-93 Selective killing of B lymphoma cells by 
mBAFF-targeted delivery of PinX1

Li Zhanga, Yu Jianga, Yingru Zheng b,Yijun Zenga, Gang Huanga, Dongbo Liua,
Gengze Wua, Min Gaoa, Chaohui Yanga, Xiaodong Shena, Xiaojin Yana, Fengtian Hea,*

a Department of Biochemistry and Molecular Biology, College of Basic Medical Sciences, Third Military Medical University, 

Chongqing 400038, China, b Department of Obstetrics and Gynecology, Research Institute of Surgery, Daping Hospital, Third 

Military Medical University, Chongqing 400042, China

Increased expression of BAFF (B cell-activating factor 

belonging to the TNF family) and its receptors has been 

identified in numerous B-cell malignancies. A BAFF 

mutant, mBAFF, may function as a competitive inhibitor 

of BAFF to treat B-cell malignancies and may serve as a 

novel ligand for targeted anti-cancer therapy. Pin2/TRF1-

interacting protein X� (PinX�) is non-toxic to cells but 

toxic when internalized, translocated from endosomes to 

cytosol, and located in the nucleolar regions via blockade 

of telomerase activity. In this study, we generated novel 

antitumor proteins containing mBAFF, a polyarginine tract, 

and PinX1/C/N to target lymphoma cells in vitro and in 

vivo. The constructs PinX1/C-G4S-9RG4S-mBAFF and 

PinX1/C-9R-mBAFF specifically bound and internalized 

into BAFF receptor-expressing cells and subsequently 

induced crisis. The cytotoxic effects of the fusion proteins 

were inhibited by pre-treatment with mBAFF, suggesting 

that cytotoxicity is a BAFF receptor-mediated process. The 

fusion proteins specifically kill BAFF receptorexpressing 

cells via inhibition of telomerase activity and the consequent 

shortening of telomeres. Moreover, therapeutic experiments 

of PinX�C-G4S-9R-G4S-mBAFF in SCID mice implanted 

with Raji cells showed significantly prolonged survival 

times, indicating in vivo antitumor activity of the fusion 

protein. Therefore, these studies suggest the potential of 

PinX�C-G4S-9R-G4S-mBAFF in targeted therapy of B-cell 

malignancies.

Key words: PinX�; Mutant BAFF; Polyarginine tract; B-cell 

malignancies
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D-94 Elevated circulation AFP is an affecting factor on 
mortality of patients with hepatocellular carcinoma

Shanshan Wang, Chaoying Li, Hui Li, Wei Jiang, Zhongmin Liu, Gang Li

(Department of Biochemistry and Molecular Biology, Peking University Health Science Center. Beijing 100191, China) E-mail: 

shanshan_ll@sohu.com.cn

Alpha fetoprotein (AFP) is an oncofetal protein and has 

long been employed as a serum fetal defect/tumor marker 

to monitor distress/disease progression. China liver cancer 

committee defined the AFP diagnostic Hepatocellular 

Carcinoma (HCC) value as 400μg/L in 2001. However, 

the accumulated evidences indicated that the current 

standard showed a low sensitive for diagnosis of HCC. The 

relationship between serum AFP level and mortality from 

a total of 283 patients (�58 HCC and �25 liver cirrhosis 

patients served as control) hospitalized in Youan Hospital 

(Beijing, China) between January 2006 and June 2009 were 

retrospectively assessed in this study. And also, the effects 

of AFP in different HCC cell lines (AFP positive/negative) 

were evaluated by using assays of Western blotting, cofocal 

microscopy, cell proliferation and cell cycles. The results 

demonstrated that the HCC patients with a higher AFP 

level showed a higher mortality. Evidences from laboratory 

experiments support that HepG2 cells (AFP-producing 

cells), not HLE (AFP non-producing cells), were able to 

express AFP and AFP receptor, indicating the possible co-

transcription and a functional significance. MTT and CCK-8 

assays showed that the promoted effect of AFP on the cell 

growth in both HepG2 and HLE cells were achieved at 

an incubation time period of 24 h with the most effective 

dosage around 1 mg/L. The proliferative effect was more 

apparent in HepG2 cells with the 3.5-fold proliferation at the 

concentration of 1 μg/L AFP in comparison to 1 fold in HLE 

cells. Cell cycle assay showed that the percentage of HepG2 

cells exposed to AFP (400 μg/L) in S phase was slightly 

increased (15.3%, P<0.05), comparing with the profile of cell 

cycle in HLE cells which not show any significant change. 

Taking together, AFP could promote cell proliferation, which 

was probably related to the higher mortality of HCC patients.
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D-95 Induction of p21-dependent senescence 
by a NAE inhibitor, MLN4924 as a 
mechanism of growth suppression

Lijun Jia1,2*, Hua Li1,  Yi Sun1*

1Division of Radiation and Cancer Biology, Department of Radiation Oncology, University of Michigan, Ann Arbor, MI 48109, 

USA. 2Department of Immunology, Shanghai Medical College, Fudan University, Shanghai 200032, China *Corresponding 

authors: Yi Sun: sunyi@umich.edu; and Lijun Jia: jialijun2002@yahoo.com.cn

Skp�-Cullins-F-box proteins (SCF) E3 ubiquitin ligase is the 

largest family of E3 ligases which requires cullin neddylation 

for its activation. Recently, an inhibitor of NEDD8 activating 

enzyme (NAE), MLN4924, was reported to block cullin 

neddylation and inactivate SCF E3, resulting in apoptosis 

induction and tumor suppression both in vitro and in vivo. 

We report here that apoptosis is not the sole mechanism 

by which MLN4924 suppresses tumor cell growth, since it 

can only partially blocked by either a pan-caspase inhibitor, 

z-VAD or caspase-3 siRNA silencing. MLN4924 treatment 

induces the characteristics of senescence phenotypes as 

evidenced by enlarged and flatten cellular morphology and 

positive staining of senescence-associated β-Gal. MLN4924-

induced senescence is associated with cellular response to 

DNA damage, triggered by inactivation of SCF E3s in a 

pRB/p16 and p53-independent manner. The senescence is, 

however, dependent of p2�, a known substrate of SCF E3s 

and a mediator of senescence, which accumulates upon SCF 

inactivation. Furthermore, MLN4924-induced senescence is 

irreversible and coupled with persistent accumulation of p2� 

and sustained activation of DNA damage response. Our study 

reveals a novel mechanism of MLN4924 action and showed 

that MLN4924 could be further developed as an effective 

anticancer agent by inducing apoptosis and irreversible 

senescence.

Key words: NAE inhibitor, MLN4924, SCF E3 ubiquitin 

ligase, p2�, senescence
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D-96 A novel mechanism of iron-mediated infectious 
disease: bacterial virulence protein complex 

resistance to host innate immunity
Jianyi Pan, Haijie Zou, Xianbin Wu

( zhejiang sci-Tech Unveristy ) panjy@zstu.edu.cn

Iron is essential for both host and pathogen and freely 
available iron-mediated infectious diseases are a challenge 
in clinical medicine. Despite intensive research efforts, 
the comprehensive mechanisms that are improtant for host 
disease development have remained obscure. Here, we 
show a novel mechanism that iron mediates the infection 
via the bacterial virulence protein OmpW complex. OmpW 
complex is consist of three outer membrane proteins, OmpW, 
Slp, YbjP, an inner membrane protein, YdgA, and three 
cytoplasmic proteins, YdiJ, FrdA, FrdB, determined by 
native/SDS 2-DE and co-IP analysis. OmpW is a bacterial 

virulence protein and its expression is inhibited under 
irondepredation conditions. The increase expression of 
OmpW and intact OmpW complex are required for bacteria 
survival when bacteria in vitro treated with fresh human 
plasma with active complement system. Our results illustrate 
a novel strategy which bacterial pathogen resists to host 
innate immunity via virulence protein complex to cause 
infectious disease.

Keywords: virulence protein, OmpW complex, innate 
immunity, infectious disease, iron

D-97 Nucleolar follistatin promotes cancer cell 
survival under glucose-deprived condition 
through inhibiting cellular rRNA synthesis

Xiangwei Gao, Saisai Wei, Jinghao Sheng, Zhengping Xu
( Zhejiang University, School of Medicine ) zpxu@zju.edu.cn

Solid tumor development is frequently accompanied by 
energy-deficient conditions such as glucose deprivation and 
hypoxia. Follistatin (FST), a secretory protein originally 
identified from ovarian follicular fluid, has been suggested 
to be involved in tumor development. However, whether 
it plays a role in cancer cell survival under energydeprived 
condition remains elusive. In this study, we demonstrated that 
glucose deprivation markedly enhanced the expression and 
nucleolar localization of FST in HeLa cells. The nucleolar 
localization of FST relied on its nuclear localization signal 
(NLS) comprising the residues 64 to 87. Localization of 

FST to the nucleolus attenuated ribosomal RNA (rRNA) 
synthesis, a key process for cellular energy homeostasis 
and cell survival. Over-expression of FST delayed glucose 
deprivation-induced apoptosis, whereas down-regulation of 
FST exerted the opposite effect. These functions depended on 
the presence of an intact NLS since the NLS-deleted mutant 
of FST lost the rRNA inhibition effect and the cell protective 
effect. Altogether, we identified a novel nucleolar function of 
FST, which is of importance in the modulation of cancer cell 
survival in response to glucose deprivation.
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D-98 NPM1 impaired PML induction and apoptosis 
in MCF-7 cells after ?-irradiation

Jinfeng Liu, Yi Song, Baolei Tian, Yan Dong, Jilai Liu, Bin Liu, Zhixian Sun

( Department of Biochemistry and Molecular Biology, Beijing Institute of Radiation Medicine, Beijin 100850, China ) 

songyibj@sina.com.cn

Promyelocytic leukemia protein nuclear bodies (PML NBs) 

are large subnuclear domains that have been linked to a wide 

variety of cellular functions including apoptosis, senescence, 

and DNA damage responses. Whilst more than 70 distinct 

proteins have been found to be transiently or constitutively 

associated with PML, the dynamic behavior and regulation 

mechanisms of PML NBs in DNA damage responses are still 

not well defined. Through CoIP-MS, we identified NPM� 

(nucleophosmin, B23) as a novel PML associating protein 

and served as a negative regulator of PML in ?-irradiation 

induced DNA damage responses. After irradiation, NPM� 

partially co-localized with PML. Co-IP and GST-pull down 

assay identified that NPM� interacted with PML by its N 

terminal �-��7aa. Overexpression of NPM� resulted in down-

regulation of PML which was restored by MG�32 treatment, 

suggesting that NPM� negatively regulates PML protein 

level. In NPM� knockdown MCF-7 cells, DSBs (Double 

Strand Breaks) repair was slower, as shown by delayed 

disappearance of ?-H2AX. The knockdown of NPM� also 

lead to increased apoptosis and decreased G2/M arrest along 

with augmented PML expression and procaspase-3 activation 

induced by irradiation. When the up-regulation of PML was 

suppressed by specific siRNA, apoptosis and procaspase-3 

activation induced by knockdown of NPM� were inhibited, 

indicating that NPM� regulated apoptosis through the PML-

caspase 3 pathway.
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D-99 C-reactive protein: a link between inflammation 
and atherosclerosis

Shangrong Ji, Mingyu Wang, Haiyun Li, Le Ma, Yi Wu
( School of Life Sciences, Lanzhou University, Lanzhou, 730000, P.R. China ) wuy@lzu.edu.cn

Atherosclerosis and its complications, in particular acute 

coronary heart disease is the leading cause of morbidity 

and mortality worldwide. Inflammation plays a central 

role in all stages of atherosclerosis from the initiation of 

atheroma to plaque rupture. C-reactive protein (CRP), one 

of the prototypic human acute phase reactant, has important 

functions in host defense and inflammation. Accumulating 

evidence indicates that CRP is not merely a predictor 

of cardiovascular disease (CVD), but rather a mediator 

of atherosclerosis, the major cause of CVD. However, 

apparently contradictory results considerably hampered 

defining the precise role of CRP in atherogenesis and plaque 

vulnerability, and it is still unclear how this plasma protein 

with a dynamic range of �000-fold increases within hours 

could finely modulate sophisticated cellular responses. Our 

recent work has dissected multiple layers of regulation 

of CRP’s structure and action that underlie its intrinsic 

competence as a fine modulator of local inflammation, 

ultimately contributing to the progression of atherosclerosis 

and the development of unstable plaques.

D-100 No relationship between DISC1 and 
Schizophrenia in chinese han popolation

Wenmin Tian, Juan Zhang, Yu Fan, Qi Xu, Yan Shen

( National Laboratory of Medical Molecular Biology, Institute of Basic Medical Sciences, Chinese Academy of Medical 

Science and Peking Union Medical College, Tsinghua University ) tianwm8369@163.com

Disrupted-in-schizophrenia-�(DISC�),  located on 

chromosome �q42.�.The chromosomal translocation results 

in a truncated protein that impairs neurite outgrowth and 

proper development of the cerebral cortex, suggesting that 

lost DISC� function may underlie neurodevelopmental 

dysfunction in schizophrenia.

DISC� has been associated with schizophrenia in multiple 

populations. In our present casecontrol study, Six SNPs 

(rs667528�, rs�2�33766, rs4�27�5�7, rs465897�, rs82�6�6, 

rs82�597) presenting in DISC� gene were tested by DNA 

sequencing in �07 patients affected with Schizophrenia 

and 95 healthy controls in a chinese han population. Allelic 

analysis, genotype analysis and haplotype analysis showed 

that there was no significant difference between controls and 

patients.

With regard to our present data, no relationship between 

DISC� and Schizophrenia has been found in our samples.
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