Outline for Research Overview: Dr George F Gao

Part I.
Introduction

Laboratory of Molecular Immunology and Molecular Virology

George Gao’s lab was established in March 2004 when he took up the institute directorship, returning from Oxford University, UK.

Gao’s lab is interested in protein-protein interactions related to molecular virology and molecular immunology.  Particularly the lab is working on (1) the molecular basis on how enveloped viruses, e.g. avian influenza virus, HIV, SARS coronavirus, paramyxovirus (e.g., Sendai virus and Newcastle disease virus), get into the host cells.  There are a series of events happening in this process, involving host-virus protein-protein interaction and protein conformational changes; (2) the molecular basis of T cell (the second arm of the immune system after the B-cell antibody system) antigen recognition.  Again there are a lot of protein-protein interactions, both between the cell membranes and inside the cells; The group is working on T cell receptors (TCR), coreceptor CD8 and peptide-MHC interactions.  (3) viral proteins interacting with host cellular proteins, esp. those involved in virus distinct pathogenesis and effects on host immune response.  (4) Due to the importance in public health, the group starts to work on molecular epidemiology and molecular mechanism of the interspecies transmission of avian influenza (AIV).

Over 60 publications in the related fields have been published involved in the journals： Nature, Science, Nature Medicine, Lancet, Immunology Today, Trends in Immunology, Immunity, Proceedings of National Academy of Sciences-USA, Journal of Experimental Medicine, Journal of Biological Chemistry, etc.
Group leader: George Fu Gao (高福), DPhil (Oxon)


Brief bio-sketch: DPhil, Oxford University, 1995;  Postdoc, Oxford University, 1995-1998; 
Harvard University (Wellcome Trust International Travelling Fellow), 1999-2001; Lecturer, Oxford University, 2001-2005

Research team: 

Associate professor, Jinghua Yan, PhD

Assistant professor, Zheng Fan

Staff: Hua Tao, Xiujuan Zhang

PA: Ms Yan Wu

Postdoc: Jiao Pan, PhD, Jian Lin, PhD

PhD students: Fuliang Chu, Haixia Xiao, Guihua Wang, Youjun Feng, Hamid Khan, Yong Chen, Zhixin Li, Chunyan Feng, Xiaohui Song, Jun-e Liu, Zhenhong Guan, Shujuan Wang, Zhi Zhou, Cheng Liu

Visiting scholars: Xuemin Han, Minghai Zhou, Jun Zhou, Bin Zhou, Tianhui Niu, Yue Zhuo

Part II.  Background and Significance

Protein-protein interactions are the hot-spot research after the Human Genome Project (HGP).  There are series of conformational changes during protein-protein interaction before the relative functions can be exercised.  The group chooses this important event as its major research field.  Using the virus entry and T cell molecular recognition as the tool, complex structures and kinetic bindings of the protein-protein interactions are analyzed, in hope to elucidate some general rules for the protein conformational changes, in order to design some peptide or small molecules to interfere these interactions.  This approach is significant for new therapeutic design.

Part III.  Major Achievements:

Since the lab was established in the institute last year, Gao lab’s major achievements are derived mainly from his previous work and some existing collaborations with some domestic labs, including Prof. Po Tien’s lab in the institute. The work can be outlined as follows;

1. Molecular immunology:  Elucidation of the co-receptor CD8 and peptide MHC interaction in their structural and kinetic basis, application of this interaction in immune suppression.  Work has been published in the journal of Nature, Nature Medicine, Immunity, JBC etc.

2. Cellular Immunology: The function of heat shock protein gp96 in peptide presentation and enhancement of cytotoxic T cell responses.  Work has been published in the journal of Lancet, Journal of Immunology, Journal of Immunological Methods etc.

3. Molecular virology: The fusion and entry basis of class I enveloped viruses, including HIV, some paramyxoviruses (hRSV, NDV, Nipah/Hendra etc.) and coronavirus (SARS-CoV, MHV) etc.  Work has been published in the journal of Journal of Biological Chemistry, Journal of General Virology, Biochemistry, Journal of Medical Virology etc.

4. Molecular epidemiology and interspecies transmission of animal-borne viruses:  Investigation of migratory birds infection of avian influenza, H5N1 AIV infection and vaccine evaluation, SARS-CoV isolate analysis etc.  Work has been published in the journal of Science, Emerging Infectious Diseases etc.

5. Other protein-protein interactions:  These include some papers published in Journal of Experimental Medicine, JBC, PNAS-USA etc.

Selected Publications and Patents:

1. Jinhua Liu＃, Haixia Xiao＃, Fumin Lei＃, Qingyu Zhu, Kun Qin, Xiaowei Zhang, Xinglin Zhang, Deming Zhao, Guihua Wang, Youjun Feng, Juncai Ma, Wenjun Liu, Jian Wang, George F. Gao*. 2005. Highly pathogenic H5N1 influenza virus infection in migratory birds. Science (In press) (on line on 6th July, 2005 in SciencExpress).

2. Hongtao Li, Minghai Zhou, Jinle Han, Xiaodong Zhu, Tao Dong, George F. Gao, and Po Tien, 2005, Generation of murine CTL by a hepatitis B virus-specific peptide and evaluation of the adjuvant effect of heat shock protein glycoprotein 96 and its terminal fragments. The Journal of Immunology 174(1):195-204
3. Fuliang Chu ,Zhiyong Lou, Bin Gao, John I. Bell, Zihe Rao and George F. Gao*，2005，Complex assembly, crystallization and preliminary X-ray crystallographic studies of rhesus macaque MHC Mamu-A*01 complexed with an immunodominant SIV-Gag nonapeptide. Acta Crystallographica Section F Structural Biology and Crystallization Communications F61: 614–616.
4. Gao, G.F., Tormo, J., Gerth, U.C., Wyer, J.R., McMichael, A.J., Stuart, D.I., Bell, J.I., Jones, E.Y. & Jakobsen, B.K., 1997, Crystal structure of the complex between human CD8(( and HLA-A2. Nature 387: 630-634.  (with front cover illustration and short title in the front cover page: CD8 comes to grips with MHC).

5. Gao,* G.F., Rao, Z. & Bell, J.I., 2002, Molecular coordination of (( T-cell receptors and coreceptors CD8 and CD4 in their recognition of peptide-MHC ligands. Trends in Immunology 23: 408-413.       *Correspondence author

6. Patents:

1).  CD8 as an inhibitor of the cellular immune system, PCT/GB 98/03235 (1997) (with Gerth, U.C., Sewell, A.K., Bell, J.I. and Jakobsen, B.K.).

2).  Soluble T cell receptor, PCT/GB 9810759.2 (1998) (with Willcox B.E., Boulter, J.M., Bell, J.I and Jakobsen, B.K.).

3).  Heat-shock protein gp96 and HBV peptide complex used for HBV-induced hepatic carcinoma, PCT/CN01/00295 (2000) (with Meng, S.-D. and Tien, P.).

4).  Potent peptide inhibitors for SARS coronavirus, 2003, China application No. (with Tien, P., Zhu, J., Xiao, G. & Zheng, C.).

Part IV.  Funding:

1. One-Hundred-Talent Program of Chinese Academy of Sciences (CAS), RMB 2,800,000; 2004-2007

2. President Fund of Chinese Academy of Sciences, RMB 500,000; 2004-2005
3. 10th 5-year Science and Technology Innovation Program, Ministry of Science and Technology, RMB 1,900,000; 2004-2005

4. CAS Information Special Grant, RMB 500,000; 2005

5. CAS Knowledge Innovation Program, RMB 2,000,000; 2005-2008

6. National Basic Research Program 973, Principal Investigator, (the sum has not finally decided); 2005-2010

7. Outstanding Young Investigator of National Natural Science Foundation of China, RMB 1,000,000; 2006-2009

Part V.  Future Research Plan:

The lab will focus on protein-protein interactions with some emphasis of the molecular mechanism of animal-borne virus interspecies transmission and the molecular basis of T cell recognition.

1. Structural and functional analysis of peptide-MHC, TCR interaction in rhesus macaque model.

2. Identification of novel virus receptors and their functional analysis, e.g. Japanese encephalitis virus and West nile virus etc.

3. Structural and functional analysis of conformational changes of the viral envelope protein and host receptors.

4. Identifications of host factors interacting with viral proteins.

5. Molecular epidemiology and molecular ecology of avian influenza virus.

