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2 Institut Pasteur of Shanghai, Chinese Academy of Sciences

Editorial

2008 has been an exceptional year for the Pasteur
community, to which all Institutes in the network have con-
tributed by celebrating the 120th anniversary of the Institut
Pasteur in Paris and the nomination of two Pasteurian
Nobel price awardees, Professors Luc Montagnier and
Françoise Barré-Sinoussi, for their discovery of the HIV.
Last year has also been very productive for IPS, with the
recognized support from the Chinese Academy of Sciences,
the Shanghai Municipality Science and Technology Com-
mission and Institut Pasteur.

First and foremost, 4 outstanding young PIs have been re-
cruited to reinforce our capacities on all important facets of

the immune regulation elicited during viral infection. By developing also new animal models, we
gather all ingredients to strengthen our main objectives towards novel antiviral strategies. Thus
IPS has gained in maturity by reaching a critical scientific mass on a team-work basis.

Second, IPS has developed its infrastructures and installed new platforms to provide its expert
scientists with working conditions in line with the best international standards. IPS has built up 3
new laboratories to offer more space to its scientific teams. Platforms of imaging and viromics
have been improved, animal facilities have been installed.

Third, IPS has won several national grants, making its PIs the leaders in two National Key Projects:
"Construction of technical platforms to detect respiratory system and central nervous sys-
tem infected virus pathogens and their immune response" and "Preliminary Research in the
Biological Characteristics of Refractory Hepatitis C and its Therapeutic Proposals," granted
by the National Science and Technology Key Program.

Finally, IPS has signed plurinannual partnerships with two international Foundations: TOTAL and
AREVA, to promote education and researches on hepatitis and HIV in China.

The future of IPS is bright but at the same time highly challenging: indeed our research has to face
urgent public health needs related to infectious diseases. Our missions to propose improved or new
approaches for prevention rely on training not only the new generation of scientists, but also medical

Editorial
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doctors and the population at large. Those missions also lean on smart re-
search and innovation elaborated in a synergistic and interdisciplinary way,
through a team spirit driven by a common wish to contribute to knowledge
improvement and to a safer life of the population. IPS is engaged in the 15-
Year Plan of the Chinese Government in public health and has identified
major objectives in biomedical research for the incoming years:

1 Establish platforms to improve capacity building in virology and
immunology research.

2 Develop clinical research by promoting common research programs
with hospitals and research centers.

3 Set up specialized teams for timely diagnosis and treatment measures
for preparedness against emerging infectious diseases.

4 Develop a global strategy to study immune modulation in the context
of vaccine development against viral diseases.

5 Conduct translational research programs for application of our
fundamental research findings in viral diseases.

In two years, a new building in SIBS campus, with state-of-the-art laborato-
ries and high tech platforms, and a BSL-3 facility in SIBS Animal Center will
offer to IPS the best environment to attract talented researchers with one
view: to become the highlight of researches on infectious diseases in China,
as well as a privileged partner of international groups working on infectious
diseases. Through those achievements, IPS will contribute more efficiently
to the global strategy to prevent and treat emerging epidemics and viral chronic
diseases in China and in the world.

Our task is enormous, but thanks to our smart and motivated staff, to a direc-
tion team resolute to succeed, and to the constant support of our founders,
the future achievements of our institute are guaranteed.

Vincent Deubel
Director  General
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Our missions

Our missions

Outstanding research

Serve public health
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training
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Vincent DEUBEL, Director General
Bing SUN, Co-Director
Dongyu DU, CPC Secretary
Weihong JIANG, Deputy Director
Irénée ROBIN, Director for Finance and Administration

IPS has 66 full-time employees (as of December 2008):
Professor: 10
Associate Professor: 4
Research associates/assistants: 37
Technical supporting staff: 5
Administrative and financial staff: 10

Besides full-time employees, IPS has 2 postdoctoral fellows, 49 graduate students, 7 co-training
graduate students and 2 interns working in laboratories.

Total: 126

Organizational Structure

Structure
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Board of Directors
Chinese Academy of Sciences

Jiayang LI, Chairman
Zhiyuan ZHU, Director
Xiaoya CHEN, Secretary General

Shanghai Municipality
Yiping LI, Vice-Chairman
Guoqing FU, Director

Institut Pasteur
Alice DAUTRY, Vice-Chairman
Yves CHARPAK, Director

Independent Director
Michèle BELLON

International Scientific Advisory Board (2007-2009)
Xuetao CAO
Director of Institute of Immunology
The Second Military Medical University, Shanghai, China

Hans-Dieter KLENK
Institute of Virology, Marburg University
Marburg, German

W. Ian LIPKIN
Head of Greene Infectious Disease Laboratory
Columbia University, New York, USA

Albert D.M.E. OSTERHAUS
Head of Department of Virology, Erasmus MC
Rotterdam, the Netherlands

Zhongtian QI
Director of Teaching and Research Laboratory of Microbiology
The Second Military Medical University, Shanghai, China

Olivier SCHWARTZ
Director of Virus and Immunity Unit
Institut Pasteur, Paris, France

Structure
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Jean-Louis VIRELIZIER
Honorary Professor
Institut Pasteur, Paris, France

Yumei WEN
Scientific Chair and professor of the MOE Key Lab of Medical Molecular Virology,
Shanghai Medical College, Fudan University, China

Guoping ZHAO
Professor, Institute of Plant Physiology and Ecology, Shanghai Institutes for Biological Sciences,
Chinese Academy of Sciences. Executive Director of Chinese Human Genome Center in Shanghai,
China

Research Units

Name of Unit Principal Investigator Year of entry

Emerging Viruses Vincent DEUBEL 2005

Molecular Virology Bing SUN 2005

Signaling Mechanisms of Viral Immunology Baoxue GE(Co-PI) 2005

Antiviral Immunity and Genetic Therapy Paul ZHOU 2005

Viral Genome Regulation Tetsuya TOYODA 2005

Tumor Virology Ke LAN 2006

Viral Hepatitis Jin ZHONG 2006

Immune Regulation Qibin LENG 2007

Structural Virology Rong CHEN 2008

Vaccinology and Antiviral Strategies Zhong HUANG 2008

Molecular Immunology Bin LI 2008

Hematopoietic Stem Cell and Transgenic Yan ZHANG 2008

Animal Model

Viral Immunology　　　　 Jianhua WANG 2008
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General report

Scientific strategy
By developing an original multidisclinary and integrative research, IPS-CAS is now well integrated
in the Chinese systems of:

- Academy of Sciences for basic research and education on viral infectious diseases and
anti-viral immunity,

- National cooperation with several institutions dominant in the panorama of Biomedial re
search (SIBS, CAMS, CDC, Universities, Institutes of Biological Products, Hospitals...)

- International cooperation by bridging knowledge and technology advances with the net-
work and Pasteur Institutes and other renown academic institutions.

In order to develop a pluridisciplinary basic research with the view of rapid transfer to applications,
IPS-CAS has adopted a flexible structure based on team working able to rapidly synergize know
how and technical expertise. This strategy first stands on laboratory build up on specific research
projects discussed with the Direction of the Institute. Transverse work is favored by initiation of
large research programs supported by National key projects or Foundations and development of
technical platforms (see following pages). The Institute also recruits young talents proposing inno-
vative programs of research fitting with its scientific strategy.

The originality of IPS-CAS is based on its position at the interphase between academic science for
innovation, and applications by developing platform and expertise applied to new diagnosis, vaccines,
and treatments. To complete the systems and to make it more profitable to public health needs,
IPS-CAS is establishing partnerships with essential actors through:

- collaboration with clinical partners to establish translational research programs
- joint programs of research and development with academics laboratories, and medical and

pharmaceutical companies

IPS-CAS will triple its surface and its personnel within 3 years. The mid- and long-term scientific
strategy of IPS-CAS stands on five major visions:

1.Develop microbiology and immunology expertise on pathogens of major threat.
IPS-CAS cannot cover all aspects of research on all pathogens, but it can be associated with
institutes, departments or laboratories to consolidate the structure of biomedical research in China.
Strategic choices are dictated by public health needs, but also by the capacity to build up networks
of transdisciplinary research. Therefore, it is relevant to hire young talents and to collaborate with
experts in China or abroad.

General report
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On one hand, our Institute will hire renowned scientists to manage large transversal studies like
vaccinology, oncology, and emerging pathogens. On the other hand, it will hire or promote high
level scientists to manage departments of virology, microbiology (including diarrhea and tuberculosis),
immunity (all aspects of immune response, genetic susceptibility, immuno-regulation by TCM...),
emerging pathogens including drug resistance to pathogens.

2.Develop technical platforms
A technical platform provides the scientists with the up-to-date equipment, driven and maintained by
expert team of technical support (see next pages). The priority for IPS-CAS is to develop biocontainments
at P2, P2+, and P3 levels, including animal (rodents) facilities for preclinical studies and challenge with
special pathogens. The platform of imaging is being updated for studies of live viruses in cells and in
animals and for cryomicroscopy. Other technical platforms on proteomics and genomics are imple-
mented through collaboration with platforms in SIBS or Shanghai high tech structures.

3.Collaboration with medical structures.
IPS-CAS requires strong partnerships with medical structures specialized in some diseases and in
clinical studies. Collaborations with departments of infectious diseases in hospitals, research labo-
ratories affiliated to medical school and universities, centers for disease control, and public health
centers is being reinforced. A center for translational research will be installed in IPS-CAS to
elaborate joint programs and clinical studies, in cooperation with industrial partners. A medical
officer has been hired to be in charge of this structure.

4.Cooperation programs with international institutions
As an international entity, IPS-CAS is automatically promoted as a bridge for foreign laboratories
to establish cooperation programs with Chinese laboratories in the Institute or collaborating with
the Institute. IPS-CAS is developing its reputation with international standard for research, equipment,
and administration. Scientific exchanges with the best laboratories of the European Community,
America, and Asian-Pacific region are the guarantee of the renown and progress of our Institute.

5.Programs of research and development
IPS-CAS will improve its capacity to develop R&D projects with pharmaceutical companies:
-based on innovative research teams, and on administrative and technical teams oriented to vaccines,
diagnosis and therapeutics

- by developing a communication and business strategy with international industrial partners,
in cooperation with Shanghai Institute for Biological Sciences and Institut Pasteur technol-
ogy transfer structures,

- by integrating our innovation derived from our basic research into bioincubation for the
benefit of public health, in cooperation with the Shanghai Pasteur Health Research Foundation,
the Shanghai Municipality, and industrial partners.
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Technical platforms and infrastructures
High quality integrative research in virology and immunology requires a large diversity of equip-
ments for genomics, proteomics, cell biology and pathophysiology analysis. The IPS-CAS has built
several platforms and laboratories maintained by a technical team to provide researchers with
updated and functional equipment. These platforms are also open to external institutes and
universities. IPS-CAS has organized different types of laboratories with restricted entrance for
cell culture, virus culture (P2, P2+ and ABSL2+ biocontainment for viral pathogens), yeast culture,
radioactive biological material study, etc.
Training programs to use these facilities and equipments are provided by PIs and technical support
team. Committees for common laboratories, core facilities and biosafety supervise the smooth
management of the platforms.

Genomics
The platform of genomics is used for the rapid identification of agents responsible for severe viral
infectious diseases and the analysis of viral, cellular genome and transcriptome. The equipments
include: RNA/DNA extraction system, real-time PCR machines, DNA electrophoresis, microarray
scanner and Gene Pulser.

Microarray scanner

RNA/DNA extraction

SmartCycler real-time PCR

Real-time PCR

General report
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Proteomics
IPS-CAS is equipped with eukaryotic, prokaryotic, and yeast protein production capacities, and
with analysis systems: cell culture rooms for Drosophila S2- and for baculovirus Sf9-expression
systems, bacteriology room, cell culture room for transfected cells, yeast culture room. All rooms
are equipped with biosafety cabinets, incubators, shakers, centrifuge. Biofermentors will be in-
stalled soon for massive production of cells, bacteria, or yeast. A French press and ultrasounds
allow cell and microorganism disruption. Two high-speed centrifuges are provided. FPLC systems
installed in 4ºC cabinet allow protein chromatography and purification analyses. A room is equipped
with luminometer and ELISA washing system and ELISA plate reader.

Imaging
The imaging platform is equipped with Phosphoimager,
flow cytometer, confocal microscope and several fluo-
rescent microscopes and inverted phase contrast
microscopes. It is applied to visualize either virus par-
ticles or their components, and changes in cell structure
and molecules triggered by virus infection. In order to
meet the developing needs of virology research in IPS-
CAS, a cell sorter, a cryoelectron microscope and a time
lapse Delta Vision microscopy system will soon complete
the platform for cell analysis, and for virus and infected
cell micro-imaging studies.

Radioactivity laboratory

HPLC-protein purification

Confocal fluorescent microscope
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General report

Biosafety at level 2 laboratories
To provide the best scientific and safe environment to scientists working on pathogenic viruses,
several biosafety containments have been built up in the institute, complying with Chinese
regulations.

One P2 laboratory is equipped with 4 biosafety cabinets and incubators, inverted microscope and
refrigerated centrifuge, ultracentrifuge and -80ºC freezer, to work on blood-transmissible viruses
like hepatitis B and C viruses.

One P2+ laboratory contains 3 rooms, each equipped with 2 biosafety cabinets and incubators,
inverted microscope and refrigerated centrifuge. In addition, the laboratory is equipped with in-
verted fluorescent microscope, ultracentrifuge, -80ºC and soon with a cell sorter.

An animal facility classified ABSL2+ contains two isolators (glove boxes) for 120 mice each,
connected to biosafety cabinets.

The P3 laboratory which is being set up will complete the biosafty laboratory system.

Ion-channel platform
The platform is composed of a microinjector, two electrode patch clamps, a culture system for
oocyte and a breading of Xenopus laevis. Its functions are to testify the existence of virus-related
ion channel, to study the channel's characteristics and factors, to provide theoretic background for
screening anti-viral drugs that may control ion channel related virus replication.
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Transgenic animal platform
The platform is composed of
micromanipulator, cell tram, la-
ser  system, square wave
electroporation system, in-
verted microscope, high-per-
formance lab table and self-
contained bio clean room for
animal experiment. It will gen-
erate "humanized" mouse mod-
els which are able to support
viral infection by introducing human genes into mouse genome. It will provide novel mouse models
for better understanding of the pathogenesis of human viral infection, as well as the mechanisms of
host immune responses to human viruses.

Accessorial equipments for platform
Accessorial equipments such as refrigerated high speed centrifuge, ultracentrifuge, speed-vac,
cell counter, cell separator are applied to ensure the running of each technical platform with opti-
mum efficiency to meet the need of research work.
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General report

AutoMax separator

Cell counter

IT and Security Systems
In order to protect the safety of our scientific research, IPS-CAS deployed the entrance guard
system and video monitor system; The computer network which was affiliated to the Information
Center of SIBS-CAS, accessible by all computers within the workplace, both wired and wireless;
Through such network, the research groups can store experimental data in time and have access
to information resources of library in SIBS and on Internet. In addition, a video conferencing
system offers the convenience of national and international cooperation and academic exchange
activities.

Infrastructure
Re-organization in Hefei Rd Campus
Reshuffling of existing laboratories is ongoing, in line with the arrival of new Principal Investigators
and the strategic objectives of IPS-CAS:

. Building of a laboratory for insect cell culture
and large viral protein production.

. Upgrade of all laboratories to standard P1 with
dedicated autoclave for each floor
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Rental in Jianguo Rd Building
IPS-CAS is currently renting about 1000m2 nearby the Insitute. 6 laboratories and equipments
rooms have been installed for 3 groups of research. An animal facility has also been built up to
raise transgenic mice.

Temporary space in SIBS campus
Few laboratories will be renovated in SIBS campus to host a few other groups of research, while
waiting for the new building to be operated in the near future.
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General report

Expertise for sharing capacities
Together with technological platforms available in IPS-CAS, expertise of its researchers in spe-
cific domains of molecular virology and immunology provides invaluable resources to contribute to
control infectious diseases. These resources can be shared with other partners through collabora-
tions or research and development contracts.
Among the large spectrum of scientific activities, the Institute can not only provide biological tests
and techniques relevant for the development of new diagnostics, vaccines and treatments, but can
also consider tailored research programs which may enter in the spectrum of its researchers
competencies.

1. Biological resources of viral pathogens
Within few years and in collaboration with partnering hospitals, the Institute has build up a bank of
biological resource of viruses responsible of respiratory infection, encephalitis, hepatitis and
immunodeficiency. Several molecular clones of the virus genomes or of viral proteins are available
in the bank. The viruses can also be used for antibody neutralization diagnosis, drug screening in
vitro or for challenging animals in therapeutic or vaccine preclinical trials.
IPS has strict biosafety procedures to handle and manipulate viruses in biocontainment. This ex-
pertise is instrumental in the conduction of tests in vitro and in small rodent models infected with
viral pathogens.

2. Platform of "viromics" for isolation and identification of viruses
IPS-CAS has the expertise of virus isolation from pathological specimens using cell culture and
suckling mice. Infected cells or sick animals can be prepared for immunofluorescence, electron
microscopy or histology. Hyperimmune sera can be prepared. Viruses can be concentrated and
purified by ultracentrifugation. Genetic analysis of the pathogenic agent can be carried out by
multiplex RT-PCR, random amplification followed by cloning and sequencing, and microarray
analysis. Sequences can be studied by multiple alignment and phylogenetic analysis.

3. Platform of virus protein expression and purification
Beside expression of viral proteins in bacteria, yeast or baculovirus systems, IPS-CAS masters the
drosophila S2 expression system for large amount (up to 5 liters) of cell culture and several milli-
grams of protein. Affinity chromatography and FPLC can provide proteins with purity >95%, for
vaccine subunit, diagnosis reagents, enzymatic analysis or crystallography.

4. Production and analysis of viral polymerase
IPS-CAS has the expertise of virus polymerase study from the cloning and production of purified
protein, to the analysis of its biochemical and enzymatic characteristics. This expertise can be
useful for in vitro studies of specific mutations on the capacity of replication of the protein or of its
complex, for crystallography analysis, and for anti-viral drug analysis.
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5. Pseudotyping viral envelope proteins
Using the lentivirus system, IPS-CAS has the expertise of engineering viral pseudotypes. Viral
envelope proteins that are expressed at the cell surface during virus maturation can be generally
embarked in the envelope during the exit of a genome-defective lentivirus. The genome contains a
reporter gene (EGFP, luciferase) in place of the lentivirus envelope gp140 gene. The virus pseudotype
has a great value for neutralization tests since it allows manipulation of pseudoviruses in P2
biocontainments. Expertise on pseudotype particles has allowed production of all clades of avian
flu H5N1 and other influenza viruses useful for neutralizing antibody testing in vaccine trials, for
virus resistance to chemical and physical anti-viral agents, and for analysis of the role of mutations
in the envelope proteins in the first step of the infection. The technology can also be applied for
gene therapy.

6. HCV replicon technology
Hepatocyte cell lines transfected with cDNA clone of Hepatitis C virus produce virus particles.
Although this technology has not been successfully applied to other genotypes than 1b yet, IPS has
developed strategies to provide new tools to study virus replication and maturation and to test anti-
viral drugs. Its expertise can be shared under R&D programs.

7. Characterization of viral proteins featuring as ion channels
Based on the platform of Xenopus frog egg production and microinjection, and initial studies on
Coronavirus ion channel proteins, the expertise has been developed for other viral proteins and
provides a useful tool to screen anti-viral drugs.
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General report

Education programs have been pursued with course delivered on Basic Virology and Viral Im-
munology for graduate students.

Training programs outside IPS were encouraged and supported for our students. Four students
participated to 'Pasteur-Asia Immunology Course' in Hong Kong, two students visited Institut
Pasteur in Paris for international conference and collaborative research, one student worked in
Germany on EU frame 6 project for 6 months.

Education and training

IPS-CAS students participated to 'Pas-
teur-Asia Immunology Course' in Hong
Kong

The weekly student journal /seminar club continued with contribution of Bio-Rad since March
2008. This has provided a platform for students to show their research performance and potentials.
Their journal analysis and presentation skill have improved.  37 students presented their research
progress and gave journal presentations. 12 students received awards for their excellent presentations:
Semester 2008.3-2008.7
Journal club:
1st grade:
Qiang Ding (PI: Jin Zhong);
2nd grade
Deguang Liang (PI: Ke Lan), Ying He (PI: Jin Zhong)
Seminar club:
1st grade: Yunhua Liu (PI: Ke Lan)
2nd grade
Cheguo Cai (Paul Zhou), Wanyin Tao (PI: Jin Zhong) Left to right: V.Deubel, Y.H. Liu, X.

M. Zhang (Bio-Rad), Q.Ding
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Semester 2008.8-2009.1
Journal club:
1st grade:
Huifang Zhou (PI: Qibin Leng)
2nd grade
Ke Lv (PI: Rong Chen), Lifei Yang (PI: Paul Zhou)
Seminar club:
1st grade: Yunhua Liu (PI: Ke Lan)
2nd grade
Yayi Gao (PI:Tetsuya Toyoda), Zhijian Zhang (PI: Tetsuya, Toyoda)

Pr. V.Deubel and Pr. J.
Zhong with awarded stu-
dents and researchers
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Lectures of Basic Virology 2008 (IPS, CAS)

Date Title of course Lecturer
3/4 History of virus research V. Deubel

Virus structure and taxonomy
3/11 Life cycle of virus I: RNA virus replication T. Toyoda

Life cycle of virus II: DNA virus replication
3/18 Life cycle of virus III: entry P. Zhou

Life cycle of virus IV: assembly
3/25 Pathogenesis of viral infection P. Zhou

Cell transformation by viruses
4/1 Innate immune responses to viruses B.X Ge

Adaptive immune responses to viruses
4/8 Immunization against viral diseases Q-B.Leng

Anti-viral drug therapy T. Toyoda
4/15 Virus diagnosis V. Deubel

Biosafety in virology laboratory
4/22 Picornaviridae R. Chen

Flaviviridae I: Hepatitis C virus J. Zhong
4/29 Retrovirridae P. Zhou

Coronaviridae B. Sun
5/6 Rhabdoviridae V. Deubel

Filoviviridae
5/13 Flaviviridae II: Japanese encephalitis viruses, dengue V. Deubel

viruses, Yellow fever viruses, West Nile virus T. Toyoda
Orthomyxoviridae: Influenza viruses

5/20 Reoviridae J. Zhong
Paramyxoviridea: Parainfluenza viruses, Q-B.Leng
Mumps virus, Measles virus, Respiratory
Syncytial virus

5/27 Polyomaviridae R. Chen
Papillomaviridae and Adenoviridae

General report
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6/3 Herpesviridae I: HSV, EBV, CMV K. Lan
Herpesviridae II: VZV, HHV6, HHV7, and
Kaposi's Sarcoma-Associated Herpesvirus

6/10 Poxviridae K. Lan
Hepadnaviridae and unclassified agents:
HBV, Hepatitis Delta virus, Hepatitis E virus

6/17 Emerging viruses I V. Deubel
Emerging viruses II

6/24 Viral vectors and their applications I P. Zhou
Viral vectors and their applications II

7/1 Open-book Examination
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General report

Public Health Education
As one of the IPS-CAS missions, we take active role in public health, by sharing and transmitting
the knowledge of infectious disease through public health education courses.

A medical officer was recruited in 2008 to develop activities on health information systems and to
promote the prevention of communicable diseases through a better knowledge of the pathogens
and of the ways of protection.

In December, IPS-CAS made plans of prevention of infection programs through training with our
partners from TOTAL and AREVA.
• Prevention program of infection with TOTAL
Training of doctors who are working in emergency room or in disaster rescue:
The aim of the training is to deal with the risk that the workers (physicians, nurses...) usually meet
in their workplace or in the field and to give them correct guide to protect themselves from infec-
tion with pathogens and to prevent the community from nosocomial infections or epidemics. In this
program, the course is designed to teach doctors about pathogens of high risk of transmission and
of epidemics in emergency conditions and about biosafety SOPs.
Public health information about hepatitis:
Hepatitis is a prominent public health problem in China and worldwide. The aim of the training is to
inform about hepatitis infection, prevention and treatment, and to rehabilitate infected patients into
the community. The audience will be mainly workers of TOTAL in China and students.

• Prevention program of infection with AREVA
Public health information about HIV/AIDS:
The aim of the training is to spread information about HIV/AIDS to inform people how to protect
themselves from infection, about checking for virus contamination, and which attitude to behave
against HIV/AIDS seropositive individuals. The audience is the workers of AREVA in China.

These programs will start in 2009.
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National cooperation
IPS-CAS research focuses on basic research towards application on immunology and viral infec-
tious diseases to respond to national major needs in public health. Oriented by this mission, IPS-
CAS has formed a strong research team and thanks to its team work in collaboration with its
national partners, IPS-CAS has obtained a number of important national and Shanghai project
grants in 2008. Large programs targeting "Prevention and Control of Major Infectious Diseases
such as AIDS and Viral Hepatitis" were launched in 2008 within the framework of National Sci-
ence and Technology Key Projects. One of them focusing on HCV was awarded to IPS-CAS as
the leader of a consortium of 6 institutions including research institutes, universities, and hospitals.
Another one focusing on "Construction of technical platforms to detect virus pathogen of respira-
tory system and central nervous system and anti-viral immune response" was also awarded to
IPS-CAS as the leader of a consortium of 8 institutions. In addition, two researchers participated
as PI in National Science and Technology Key Projects on HIV and HBV.

Liver cirrhosis and liver cancer are frequently associated with infections by the hepatitis B and C
viruses. About 170 millions people are chronic carrier of hepatitis C virus, and many of them are at
risk of developing cirrhosis or hepatocarcinoma. There is no vaccine and about 50% of patients
are resistant to the current antiviral treatment. For HCV research, HCV program at IPS-CAS has
obtained two important national grants projects from National Major Basic Research Program
(973) and NSFC in 2008. IPS-CAS has formed a strong research team on the HCV program with
participation of 9 groups, dedicated to the basic and applied research including virology and immu-
nology on HCV infection.

These programs will reinforce the mission of IPS-CAS in public health through a better under-
standing of the mechanisms of infectious diseases. IPS-CAS-CAS will play a leading role on basic
research and biomedical research, to enhance the collaboration with CDCs and clinical hospitals
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General report

The following events also marked active collaboration between IPS-CAS and its partners in China
in 2008.

Agreement on Emerging Infectious Viral Diseases
with Shanghai CDC
On November 28, IPS-CAS and Shanghai CDC have signed
an agreement on Emerging Infectious Viral Diseases, on
the presence of Prof. Chen Zhu, Minister of Health, and
Prof. Shen Xiaoming, Vice Mayor of Shanghai Municipality.
Both Parties will collaborate in the research field of viral
infectious diseases (viruses causing respiratory infection,
diarrhea and encephalitis). The objectives are: (1) to im-
prove prevention and control of infectious diseases in Shang-
hai and east China region, (2) to improve emergency response to outbreak of infectious diseases,
(3) to reinforce technology backup in various aspects, (4) to ensure public health security during
Shanghai 2010 World Expo, (5) to contribute to the improvement of Shanghai citizens' health.

Inauguration of "Joint Laboratory for Infection
and Immunity" with Xinjiang
On September 25, 2008, the "Joint Laboratory for Infection
and Immunity" operated by the First Teaching Hospital and
IPS-CAS was inaugurated. This Joint Lab is sponsored by
Xinjiang Medical University and Shanghai Institute of Bio-
logical Sciences, Chinese Academy of Sciences. The open-
ing of this Joint Lab is an important strategic step to
st rengthen the s tudy of  infect ious diseases by
complementarity of the two sides, and to enhance the re-
search capacity of the local researchers in Xinjiang.

IPS-CAS joins CAS network for infectious diseases
Three institutes of CAS-Guangzhou Institute of Biomedical
Health, Wuhan Institute of Virology and IPS-CAS jointly
organized a first symposium on infectious diseases in
Guangzhou on Jan.3-5. The symposium aimed on the inter-
national frontier of science and national major strategic
needs, to carry out broad and in-depth exchanges on re-
search in major and emerging infectious diseases, to discuss collaboration for national special
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International Cooperation
Research on infectious diseases cannot consider any frontiers and IPS-CAS' researchers are
moved by the Pasteurian spirit of multidisciplinary science without border for the promotion of the
knowledge and the benefit of the public health. The first visible international cooperation is driven
by the network of Instituts Pasteur within which we can draw new ideas and sustain scientific
exchanges through collaborative programs on medical research. The Direction of Institut Pasteur
in Paris promotes such exchanges through programs that are financed after evaluation. A Trans-
versal Research Program on encephalitic viruses and a Concerted Action Program on anti-virals
are supporting research activities of IPS-CAS with other Institutes of the Network. In particular,
permanent exchanges of reagents, techniques, know-how, human resources with Institut Pasteur
in Paris and Institut Pasteur of Cambodia are nourishing our international cooperation.
IPS-CAS' researchers continue to run several cooperation programs with Institutes in Japan, USA,
Europe to constantly combine and sharp ideas and innovative researches. Three MOU and MTA
were signed in 2008 with foreign institutions whereas seven were signed with national ones. 27

major project on infectious disease prevention and treatment.
The whole symposium was divided into four sections: Respiratory Infectious Diseases; Viral Hepatitis;
HIV; Other New-Emerging Severe Infectious Diseases. Participants presented their working
progress and thoughtful insights relating to the infectious diseases' basic and applied researches.

CAMS/IPS-CAS Symposium on Infectious
Diseases
On March 22, the first CAMS/IPS-CAS Symposium on
Infectious Diseases was successfully launched in Beijing.
The meeting had the honor of having the presence of Prof.
Chen Zhu, Minister of Health and Prof. Li Jiayang, Vice
President of CAS who presented their warm addresses at
the opening ceremony.
This symposium was the first high-level scientific meeting
between the two institutes. In the one and half day meeting,
twenty-four scientists from both sides gave excellent presentations and brought burning discus-
sions and thoughtful comments on fundamental research, applied research and prevention and
treatment of infectious diseases, such as AIDS, Viral Hepatitis, Tuberculosis, Avian Flu, etc.
On the closing ceremony, Directors of IPS-CAS and Vice Presidents of CAMS and of CAS all
showed strong confidence in the coming collaboration to contribute to the public health in China.
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scientists from abroad China were invited to present their work and to foresee cooperation projects.
Two European projects are still ongoing on Innate Immunity (Fluinnate) and on Avian Flu Stability
in the Environment (RIVERS) in which IPS-CAS is an active member. This core of international
cooperation programs promotes IPS-CAS' researches.
The expertise of the researchers in IPS and the international recognition gained in few years by
our institute attracts an increased number of scientists and CEO from abroad who desire to estab-
lish cooperation programs. To keep going on this way, researchers reinforce their visibility and that
of IPS through applications to international grants, presentations in international conferences, and
publications in high-ranked scientific journals.

The third AREVA-Pasteur Forum on "Mosquito- and tick-borne viruses and their environment"
was held in Shanghai in June 12-14, 2008. The forum was co-organized by AREVA, Institut Pas-
teur of Shanghai and Wuhan Institute of Virology, both from the Chinese Academy of Sciences.
Prof. Chen Xiaoya, President of Shanghai Institutes for Biological Sciences, CAS, Mr. Marc de
Andolenko, President of AREVA in China delivered their warm addresses to the opening of the
Forum. 26 scientists from China, Japan, Southest Asia, Europe, Australia and United States were
invited to present most recent results from their research. About 80 scientists from China and
abroad attended the meeting. The tenue of the meeting was of the highest international standards
and the audience has appreciated the updated information provided by the experts in the field. This
meeting was a useful platform of exchanges and opened a door for collaborations across the
world. All attendees are expecting a new Forum in the incoming years.

The first Asian-Pacific Regional Director's meeting of Institut Pasteur was held in Vientiane,
Laos, 15-16 December 2008. Prof Alice Dautry, President Director General of IP and Dr Yves
Carpak, Director of International Affairs of IP attended the meeting. Several representatives of
international organizations were invited to the meeting like WHO, Welcome Trust, US CDC, French

General report
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Agency for the Development, Institute for Research and Development, CIRAD, Ministry of Health
and French Embassy of Laos, ADB Greater Mekong Subregion Communicable Disease Control
Project (Mondial Bank).

Dr. Charpak presented an overview and strategies of the IP network. He strengthened on the long
term capacity building of the network on emerging and communicable diseases and on the in-
crease of public health surveillance systems, in collaboration with WHO and other partners. Net-
working at the regional level with Institutes integrated in national plans, and partnership with IP in
Paris. Dr. Charpak also mentioned large programs to be set up to establish public/private sector
partnership.

Each Institute and Agency presented their major programs and suggestions. IPS-CAS presented
its activities inside the network on respiratory viruses and encephalitis and proposed its platform of
viromics for emerging disease analysis to its partners. New projects with wider range were dis-
cussed like malaria, fevers of unknown origin, eco-health surveillance, and development of na-
tional capabilities for vaccine programs were also in the core of discussions.

After brainstorming on new plans for the future, a pilot project on dengue was proposed to be set
up as disease-specific laboratory networking. A coordination system will be established  to cover
specialized laboratories and clinical trials, to prevent duplication, and to seek for future funding.
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Partnerships

In 2008, in the cooperation framework of Institut Pasteur with AREVA and TOTAL, IPS-CAS
has renewed a three-year partnership with AREVA and has developed a three-year scientific
partnership with TOTAL group. IPS-CAS on-going partnerships with Shanghai Pasteur Health
Research Foundation, Li Ka-Shing Foundation, French Agency for Development and Tsi-Jung
Memorial Fund have been strengthened by scientific research projects and training programs.

On May 14, TOTAL Foundation and Institut Pasteur signed in Shanghai a
three-year scientific partnership aimed at reinforcing viral hepatitis pre-
vention programs in China.
Under the agreement, TOTAL will support IPS-CAS on the program in
China over the next three years. The joint effort will cover three strategic
domains, including fundamental and applied research, training, and educa-
tional activities on viral hepatitis for prevention of the disease in China.

On November 25, the AREVA Foundation and IPS-CAS, decided to
pursue the work they first jointly undertook in 2004 to combat emerg-
ing diseases.

The partnership will enable IPS-CAS to reinforce its activities in ar-
eas such as:

- High-level scientific training,
- Supporting young scientists,
- Personnel information and risk prevention,
- Basic AIDS research, allowing AREVA to repeat and strengthen its commitment to fight the
HIV/AIDS pandemic.

Over the past three years, AREVA and IPS-CAS have been collaborating on 3 courses (on Bird-
Borne Viruses, HIV and HCV, respectively) and 3 forums focusing on the impact of climate
change on emerging infectious diseases. These courses and forums have attracted several hun-
dreds of professors, post-docs, research assistants and graduate students from China and other
countries. They have served as a useful platform of exchanges and opened a door for collabora-
tions across the world. In addition, with the generous support of AREVA, several young scientists
of IPS-CAS are working on respiratory viruses, Japanese encephalitis virus and HIV.

Partnership
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Shanghai Pasteur Health Research Foundation
In 2008, two projects of IPS-CAS were accepted by the Foundation. They
are "Study on mechanism of respiratory diseases related viral protein" and
"Molecular study of Japanese encephalitis virus for development of new
vaccines, drug screening and diagnosis".

Li Ka-Shing Foundation
The 4th year of research project on respiratory viruses
supported by Li Ka-Shing Foundation was vigorously
pursued in 2008. Five units of research have contributed
to new discoveries on avian flu, SARS-Coronavirus, and
other viruses responsible of respiratory infections. Con-
crete results of the project have already been obtained
with several publications and tangible applications to public health need through discoveries appli-
cable to diagnosis, prevention and therapy. The projects developed in IPS-CAS with the unique
support of Li Ka-Shing Foundation are engaged at an international level with Institut Pasteur and
its network, Germany, USA, and Japan. Young researchers have also attended international meet-
ings and have presented their results to promote their fusion in the international community and
their communication skills.

French Agency for Development
IPS-CAS participates to the program of six institutes of the International
network of Instituts Pasteur on respiratory and meningo-encephalitic dis-
eases supported by the French Agency for the Development. This program
is integrated in a global monitoring and investigation of emerging diseases in
Southeast Asia (SISEA program).
In this project, IPS-CAS is pursuing its activities on rapid diagnosis of respi-
ratory viruses by developing and standardizing new performing techniques
for the monitoring of known viruses and for the discovery of new viruses.

This project is carried out in collaboration with pediatricians of the Shanghai Nanxiang Hospital.
On the encephalitis side, IPS-CAS is developing diagnosis to identify rapidly new etiological agents
responsible of meningo-encephalitis in children in southern China, in cooperation with Center for
Disease Control and Prevention of Guangxi province.
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Tsi Jung Memorial Fund
In 2008, two researchers of IPS-CAS and one re-
searcher of Institut Pasteur Paris have benefited from
Tsi-Jung Memorial Fund for their joint projects and train-
ing program. They are:

Mr. Yize Li, Ph.D student of Emerging Viruses Unit,
IPS-CAS. He stayed in Paris for 1 month, during which

he participated to International Conference "Research on Infectious Diseases: a Global Chal-
lenge" and worked in collaborator's lab on his JEV project.

Mr. Tian Xia, Ph.D student of Tumor Virology Unit, IPS-CAS. Tsi-Jung Memorial Fund supported
his international travel to Paris for his Ph.D program, co-supervised by Dr. Ke Lan of IPS-CAS
and Dr. Yu Wei of Institut Pasteur Paris.

Dr. Yu Wei, researcher at Institut Pasteur Paris, came to IPS-CAS to visit her collaborator Dr. Ke
Lan for 1 week.

Tribute to Prof. Tchang-Feng Hoang

All personnel of IPS-CAS pay great respect to Prof. Tchang-Feng Hoang, the founder of
Tsi-Jung Memorial Fund, who passed away at age of 91 on July 27, 2008. Prof. Hoang was
graduated from Department of Mathematics and Physics of Shanghai Aurore University in
1938, he was teaching in Aurore University in 1939-1947 and 1950-1953 respectively. He
continued his study in France and obtained the Doctorat d'Etat es Sciences Physiques in
1950. He has pursued his research in USA till his retirement. He was a very discreet and
humanitarian person who contributed tremendously to promote science research and educa-
tion between his mother country and the world. The enthusiasm to promote excellence in
science in a Pasteurian way that he has pursued along his life will be sustained and propa-
gated through knowledge education and international exchanges leading to innovative re-
searches and medical applications.

Partnership

The Tsi-Jung Me-
morial Fund was
es t a b l i s h ed  i n
memory of Mr .
Hoang Tsi-Pei and
Mrs. Lo Kai-Jung
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Unit of Emerging Viruses

Principal investigator:

Vincent Deubel, ScD, Professor
Ph.D in Virology from University of ParisVII, Paris, France (1985)
Postdoctoral fellow at CDC Fort Collins, USA (1985-1987)
Chief of the Department of Virology in Institut Pasteur (1999-2000). Scientific Director of the P4
Laboratory "Jean Mérieux" in Lyon, France (2000-2004)

Team members

Research associates: Wei Wang, Shuyang Tu, Dorian Counor
Research assistants: Peng Lu, Changgui Dong, Peijun Ren, Jin Zhang
M.S.-Ph.D students: Yize Li, Kai Wang, Jin Sun
M.S. student: Ting Huang
Lab assistant: Yimei Zheng
Technician: Guya Sun (till June 2008)
Post-doctoral fellow: Yongjin Wang (till August 2008)

Objectives

Created in June 2005, the Unit of Emerging Viruses has two main objectives:
1. Establish a platform of "Viromics" based on proteomics and genomics and aiming at detecting
new viruses causing respiratory infections and encephalitis. This platform can also be used during
epidemics of infectious diseases and for monitoring viruses circulating in zoonotic cycles.
2. Study viral and host factors linked to attenuation of Japanese encephalitis virus. This project will
provide large applications in development of diagnosis, vaccines and treatments against viral
encephalitis.

Research

I. Molecular studies of emerging viruses causing respiratory infection
Acute low respiratory tract infections are the leading cause of mortality of children by infectious
diseases worldwide. However, the infectious agents incriminated remain unknown in a significant
proportion of cases, probably because of their viral origin and difficulties related to their diagnosis.
We have developed a platform of "Viromics" to identify and characterize viruses responsible of

Research group report
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respiratory infection. Our strategy is first to screen the major known viruses using multiplex RT-
PCR and real-time PCR, with series of tubes containing several sets of primers specific for
each group of viruses. Positive samples are sequenced for genetic analysis. The remaining uniden-
tified agents are then tested by random PCR of their genome and high throughput sequencing
or by microarray analysis. Cell culture and mouse brain inoculation are also performed in our
"Viromics" platform.

1. Multiplex RT-PCR diagnosis in children with acute respiratory infection
We have developed a sensitive and rapid 5-tubes multiplex RT-PCR assay to identify and charac-
terize 17 viruses causing respiratory viruses. A total of 490 nasopharyngeal swabs (59.2%) from
827 children experiencing acute respiratory infection from October 2006 to October 2008 were
positive, and co-infections were detected in 113 patients. The prevalence of known pathogens was
characteristic of Shanghai. Seasonal peaks of RSV and BoV were observed.
The large nucleotide homology observed between virus species indicated that major subtypes
were circulating, however human rhinoviruses showed a large diversity of variants and the preva-
lence of new subgroups of viruses issued from interspecies recombination was discovered.
Our studies demonstrated that multiplex RT-PCR successfully identifies a large panel of viruses
and allows rapid identification of single or mixed RNA and DNA viruses in acute respiratory
infections.
We are developing a similar approach for identification and characterization of viruses causing
encephalitis.

2. Rapid detection and simultaneous subtype differentiation of influenza A viruses by real time PCR
We performed an algorithmic four-tube real-time RT-PCR assay for identification of influenza A
virus M and HA sequences from six known avian influenza viruses infecting birds and humans. M
gene AIV-positive samples were further processed for HA5 gene identification, and negative
samples were tested subsequently in either HA1 and HA3 or H2, H7 and H9 one-tube multiplex
identification assays. The limits of virus particle detection by SYBR green M or H5 gene rRT-
PCR were similar to those obtained when using WHO-recommended techniques, which were of
about 100 copies of targeted RNA transcripts. Testing with RNAs extracted from supernatants of
cell culture, and from more than 100 patient nasopharyngeal swabs, we found that the test could
identify specifically the 6 HA genotypes including H5 from high pathogenic and low-pathogenic
strains. In addition, three clades of H5N1 viruses isolated in Southeast Asia and China were
detected by the H5 test.

3. Characterization of the cross neutralizing activities of antibodies induced by human coronavirus
Heptad Repeat 2 (HR2) domain
The coronavirus (CoV) heptad repeat 2 (HR2) peptide and the corresponding antibodies may
block the post-fusion core formation of the spike protein as well as inhibit the S-mediated virus

Report group research
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entry to its susceptible cells. The HR2 region for the five known human CoVs (HCoVs) is rela-
tively conserved. We found that polyclonal antibodies derived from five HCoV HR2 and upstream
region were cross reactive with S proteins of the same or different serogroups in Western blotting.
Amongst them, the anti-OC43-HR2 antibodies displayed the broadest cross reactivity which rec-
ognized all five HCoV S proteins including SARS-CoV. Neutralization tests showed intraspecies
cross-specificity of anti-NL63-HR2, anti-HKU1-HR2 and anti-OC43-HR2 neutralizing antibodies.
Conversely, no cross neutralizing activity was found for anti-229E-HR2 and anti-SARS-HR2
antibodies. This study provides new insight for the development of diagnosis, vaccine and thera-
peutic agents against HCoV infections.

II. Makers of Japanese encephalitis pathogenesis
Japanese encephalitis virus (JEV) is the most important cause of epidemic encephalitis in Asian
countries. The virus is a member of the JE serogroup of the genus Flavivirus, family Flaviviridae.
It is estimated that 30,000 JE cases occur each year, causing 10,000 deaths in all south-east Asia,
India, and China.
Nowadays, a live attenuated virus (SA14-14-2) vaccine prepared on primary hamster kidney cell
cultures is widely used in children for prevention against JEV in China, India, Nepal and Bangladesh.
Our researches are focusing on the understanding of biological and genetic markers of attenuation
of SA-14-14-2 and of host susceptibility to virus infection. We expect then to use the attenuated
JEV as a vector for gene delivery and new generation of vaccines.

1. Identification of molecular markers of virulence
Although JEV SA14-14-2 safe vaccine has been used widely in China with an apparently good
induction of neutralizing antibodies in children, few data are available concerning the molecular
biology of its attenuation. Our research focuses on comparative studies of JEV replication and
host cell responses in vitro and in neuroinvasion and inflammatory responses in mouse model for
the virulent SA14 strain and its attenuated derivative SA14-14-2. The vaccine strain replicates in
cell culture to levels similar to its parental strain. We are analyzing variations in target cell tropism
and immune response in vivo and in vascular permeability in vitro and in vivo, to identify markers
which may be associated with the capacity of the virulent virus to cross the blood brain barrier and
infect neurons.

2. Study of the role of NS1 protein in virus life cycle
Flavivirus NS1 is an essential protein which exhibits a high degree of sequence homology. This
protein contains two conserved N-glycosylation sites and 12 invariant cystein residues. NS1 exists
predominantly in the dimeric form, which is associated with intracellular and cell surface membranes.
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NS1 is secreted from mammalian cells as a soluble hexamer in a glycosylation-dependent fashion,
and high levels of protein accumulate in the serum of flavivirus-infected patients. Moreover, anti-
bodies against NS1 partially protect mice against a lethal challenge with flavivirus. The role of NS1
in pathogenesis remains elusive.
Our objective is to determine the role of the soluble form of NS1 protein in virus cycle in vitro and
in vivo. We have established the Drosophila S2 cell expressing NS1 and protein purification systems.
A S2 cell clone produces more than 3 mg/liter of highly purified protein. The biochemical and
biological features of JEV NS1 protein in vitro and in the mouse model of infection is analyzed. In
particular we are conducting an epitope mapping of NS1 using a panel of monoclonal antibodies

and NS1 fragments and we are study-
ing its interaction with cellular mol-
ecules to better characterize its bio-
logical function. The monoclonal an-
tibodies are useful to study the mecha-
nisms of protection induced by NS1.
Us ing  a nt i -N S 1  monoc lona l
antibodies, we have developed a new
technique for the diagnosis of JE dis-
ease by quantification of soluble NS1
produced in biological samples using
a simple ELISA test.

Application to public health

Our Unit of research has developed a reliable platform of diagnosis for virus identification and char-
acterization using genomic and proteomic strategies. New technologies have been developed that are
proposed to public health centers in China and abroad for rapid diagnosis to control emerging virus
and for epidemic preparedness. The platform of diagnosis is an element of the Chinese National Key
Research Project. It is also part of the International Network of Institut Pasteur for the surveillance
and investigations of epidemic situation in Southeast Asia (SISEA Project).

Collaborators

• Bing Sun, Paul Zhou, Tetsuya Toyoda, Rong Chen, Qibin Leng at IPS-CAS
• Wei Liu (Guangxi CDC, China)
• Jun Shen (Shanghai Nanxiang Hospital)
• Guoping Zhao (Shanghai Genome Center)
• Malik Peiris, KY Yuen (Hong Kong University)

Expression of JEV NS1 protein on the cell surface of
Drosophila S2 cell

Research group report
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• Wilina Lim (Public Health Laboratory Services, Department of health, Hong Kong)
• Francois Freymuth, Astrid Vabret (Laboratory of Virology, Caen Hopital, France)
• Philippe Buchy and Mardy Sek (Institut Pasteur of Cambodia)
• Mael Bessaud Francis Delpeyroux, Philippe Despres, Myriam Ermonval, Marie Flamand,

Michel Heurre, Mathalie Pardigon, Marie-Christine Prevost, Felix Rey (Institut Pasteur
Paris, France)

Grants:

• Li Ka-Shing Foundation (RESPARI project on respiratory infections)
• European Union (RIVERS project on the persistence of AIV in its environment)
• French Agency for the Development (SISEA project on respiratory and encephalitic

infection in children)
• Shanghai Pasteur Health Research Foundation (Comprehensive research on JEV)
• Institut Pasteur (Transversal Research Project on JEV and intra-pasteurian concerted

action on anti-virals)
• AREVA (Ph.D. fellowships)

Publications

Deubel V, Wild TF, Hendra and Nipah viruses. (2008). In: "Vaccines for Biodefense and Emerg-
ing and Neglected Diseases", Edited by Alan Barrett and Lawrence Stanberry, Elsevier, London,
Paris, New York. Ch.31, pp 563-584

Cui J*, Counor D*, Shen D, Deubel V, Zhang SY. (2008). Detection of Japanese encephalitis
virus antibodies in bats, Southern China. Am. J. Trop. Med. Hyg. 78:1007-11

Wang W, Ren P, Hou L, Tsai C, Chan KH, Chen P, Shen J, Buchy P, Sun B, Toyoda T, Lim W,
Peiris JSM, Zhou P, Deubel V. (2009). Design of multiplexed detection assays for identification of
avian influenza a virus subtypes pathogenic to humans by SmartCycler real-time reverse tran-
scription-PCR. J Clin Microbiol. 47:86-92

Deng W, Shi M, Han M, Zhong J, Li Z, Li W, Hu Y, Yan L, Wang J, He Y, Tang H, Deubel V, Luo
X, Ning Q, Sun B. (2008). Negative regulation of virus-triggered IFN-b signaling pathway by
alternative splicing of TBK1. J Biol Chem. 283:35590-7.

Cosset FL, Marianneau P, Verney G, Gallais F, Tordo N, Pécheur EI, ter Meulen J, Deubel V,
Bartosch B. (2009). Characterization of Lassa virus cell entry and neutralization with Lassa virus
pseudoparticles. J Virol. 83:3228-37
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Baize S, Marianneau P, Loth P, Reynard S, Journeaux A, Chevallier M, Tordo N, Deubel V,
Contamin H. (2009). Early and strong immune responses are associated with control of viral
replication and recovery in Lassa virus-infected cynomolgus monkeys. J Virol. Mar 18. (Epub
ahead of print)

Huang T*, Wang W*, Bessaud M*, Ren PJ, Sheng J, Jiang J, Wang YJ, Lin X, Delpeyroux F,
Deubel V. Evidence of recombination and genetic diversity in human rhinoviruses in children with
acute respiratory infection. (submitted)

Wang YJ, Chan CM, Hou LL, Vabret A, Yuen KY, Deubel V. Characterization of the cross
neutralizing activities of antibodies induced by human coronavirus heptad repeat 2 (HR2) domain
and upstream region. (submitted)

Wang W, Ren PJ, Sheng J, Mardy S., Yan Huajie, Jang J., Hou LL., Vabret A, Buchy P, Freymuth
F, Deubel V. Simultaneous detection of respiratory viruses in children with acute respiratory infec-
tion using two different multiplex reverse transcription-PCR assays. (submitted)

Tsai CG, Caillet C., Hu HX, Zhou F, Ding H, Zhang GL, Zhou BP, Lu S, Buchy P, Deubel V, Vogt
F, Zhou P. Measurement of neutralizing antibody responses against H5N1 clades in immunized
mice and ferrets using pseudotypes expressing influenza hemagglutinin and neuraminidase.
(submitted)

Faye O, Marianneau P, Spencer D, Veyret R, Diallo M, Mathiot C, Mandrand B, Elaissari A,
Deubel V, Delair T, Sall AA. Field diagnostic for Yellow Fever virus using polymerized magnetic
beads and RT-PCR. (submitted)
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Unit of Molecular Virology

Principal Investigator:

Bing SUN, Professor
Ph.D. in Immunology from Shanghai Second Medical University, China(1991)
Postdoctoral fellow (1994-1996), Visiting Scientist(1996-1999) at NIH, USA

Team members

Lab manager: Wenjing Xuan
Research assistants: Wenjing Yu, Qing Li, Yunxia He, Yan Zeng, Fei Wang
M.S.-Ph.D. student: Ke Xu, Chen Xu, Kai Wang, Yuan He, Leilei Yang, Weibin Hu
Graduated student: Wei Lu (Ph.D.)

Objectives

The Unit of Molecular Virology mainly focuses on respiratory virus infected diseases, such as
avian influenza and SARS. Currently, the lab initiates a new project to work on HCV. We expect
to explore the mechanisms of virus infection and to identify potential drug targets to develop new
strategies for prevention and treatment of virus infection.

Research progress

I. Dissect molecular basis of high and low pathogenesis between H5N1 and H9N2 strains
Part I: NS1 protein from H5N1 virus regulates cell cycle
Yeast two hybrid system is used to identify new host factors that directly interact with NS1 gene
of H5N1. Eight new host genes have been identified. In which, one of them is p12 gene that has
potential to regulate cell cycle of the host cell. The experiment results suggested that NS1-H5N1
could have new function in regulating cell cycle of the host cell and which may favor virus replica-
tion in host cells. In the future, we will work on recombinant virus to confirm this hypothesis.

Part II: NS1 Protein of Influenza Virus H5N1 strain selected after 1997 interacts with host E2
kinase and may interfere with host antiviral response.
A host E2 kinase has been selected by yeast two hybrid and it has an interaction with NS1 protein
from H5N1 virus. One modified motif has been found only in H5N1 NS1 protein with 80-84
deletion, but not in other subtypes or H5N1 virus isolated in or before 1997. The interaction with
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host E2 kinase may help NS1 to gain new function and to interfere with the host antiviral response.
The recombinant virus will be used to address the importance of the interaction between NS1 and
E2 kinase.

II. The study of potential effects of Trim family proteins on HCV infection
The Trim protein plays an important role in anti-virus response. The entire human TRIM family is
expected to be cloned to make low density gene-chip. Then the microarray analysis will be used to
find if there is any TRIM protein involved in HCV infection. Then we will overexpress or knock-
down these gene candidates in Huh-7 cells to see if the HCV infection is affected.

III. The study of new functional proteins of coronaviruses
In this part, we investigated the function of 9b of SARS-CoV. Our data suggested that 9b is a new
identified structural protein of SARS and that it interacts with Spike and Nucleocapsid protein,
indicating that 9b may function in regulating virus package. In addition, based on our previous work
that 3a-SARS protein is an ion channel and regulates virus release, we tested whether SNE protein,
a 3a-like protein in 229E and OC43 coronaviruses, has a similar function in regulating virus release.
Our new data indicates that both viruses have SNE proteins that have function to regulate virus
release. It is a potential drug target.

Perspective

1. Set up ion-channel platform and study other viral protein ion channels.
2. Set up an AIV study system to raise the research collaboration with other institutes domestic
and abroad, and to do our endeavor to support the prevention and cure of AIV.

Collaborators

• Participation in EU FLUINNATE project (FP6-2005-SSP-5B) INFLUENZA/Specific
Targeted Research or Innovation Projects

• H. D. Klenk in Institut fuer Virologie, Marburg, Germany (AIV study);
• Yuelong Shu in Beijing CDC (AIV study);
• Jinhua Liu in China Agriculture University (AIV study);
• Ze Chen and Tianxian Li, Wuhan Institute of Virology, CAS (AIV study);
• Wolfgang Schwarz, Max-Planck-Institut, (ion-channel research);
• Bojian, Zheng in Hong Kong University (SARS study);
• Shanghai Institute of Pharmaceutical Industry (anti-virus drug screening).

Research group report
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Grants

FP6-2005-SSP-5-B INFLUENZA/Specific Targeted Research or Innovation Projects (AIV)
NSFC general project (Function research in coronavirus proteins)
MOST International cooperation project (AIV)

Publications

Bian C, Zhang XQ, Cai XF, Zhang LQ, Chen ZW, Zha Y , Xu Y, Xu K, Lu W, Yan LC, Yuan JW,
Feng JN, Hao P, Wang QD, Zhao GP, Liu G, Zhu XL, Sheng H,  Zheng BJ, Shen BF, Sun B.
(2009). Novel epitope identification with W423 and N424 critical for binding of neutralizing mono-
clonal antibody with receptor-binding domain of Severe Acute Respiratory Syndrome-associated
Coronavirus. Virology 383:39-46

Deng W, Shi M, Han M, Zhong J, Li Z, Li W, Hu Y, Yan L, Wang J, He Y, Tang H, Deubel V, Luo
X, Ning Q, Sun B. (2008). Negative regulation of virus-triggered IFN-b signaling pathway by
alternative splicing of TBK1. J Biol Chem. 283:35590-7.

Shi M, Deng WW, Bi EG, MaoKR, Ji YG, Lin GM, Wu XD, Tao ZY, Li ZH, Cai XF, Sun SH,
Xiang C, Sun B. (2008). TRIM30α negatively regulates TLR-mediated NF-κB activation by tar-
geting TAB2 and TAB3 for degradation. Nature Immunol. 9:369-377

Xu K, Zheng BJ, Zeng R£¬Lu W, Lin YP, Xue L, Li L, Yang LL, Xu C, Dai J, Wang F, Li Q, Dong
QX, Yang RF, Wu JR, Sun B. Severe Acute Respiratory Syndrome Coronavirus Accessory Pro-
tein 9b Is a Virion-Associated Protein. (in press)

Lu W, Sun B. Human Coronavirus SNE protein regulates the virus assembly and release via
modulation of endogenous L type calcium channel. (submitted)
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Unit of antiviral immunity and genetic therapy

Principal Investigator:

Paul ZHOU, Professor
Ph.D in Immunology from School of Medicine, State University of New York at Buffalo, USA;
Postdoctoral Fellow in Immunology from Mayo Clinic, USA (1989-1993);
Senior Staff Fellow, Oral Infection and Immunity Branch, NIH (1993-1998); Principal Investigator
at Department of Virology and Immunology of Southwest Foundation for Biomedical Research
and Adjunct Associate Professor at Department of Microbiology of University of Texas, USA
(1998-2005).

Team members

Lab secretary: Kun Yan
Research Assistants: Lihong Liu, Wei Sheng, Guiqing Wang, Lulan Wang
Ph.D student: Cheguo Cai
M.S-Ph.D. student: Hongxing Hu, Zhenguo Wen, Heng Ding, Lifei Yang, Yufeng Song, Weiming
Wang, Xiaodong Chen, Fan Zhou

Research progress

I. Develop membrane-bound antibody-based strategy for anti-viral therapy and prevention
Previously we demonstrated that a non-neutralizing human anti-HIV-1 gp41 antibody (TG15) can
be turned into a broad and potent neutralizing antibody when expressed on the surface of HIV-1
susceptible cells. We named this approach as membrane-bound antibodies.
To further develop membrane-bound antibodies, we are constructing lipidated antibodies either
through a glycosylphosphatidylinositol (GPI) anchor approach or through semi-chemical synthesis
approach with defined lipid moieties.

In the GPI anchor approach, we have constructed several new GPI-anchored human scFvs (AB31,
AB32, AB5 and AB48) against different epitopes of HIV-1 envelope and a negative scFv control
(AB65). The recombinant lentiviral vectors expressing these new GPI-anchored human scFvs
were transduced into several HIV-1-susceptible cell lines. We demonstrated that all these scFv
fusion genes are expressed on the cell surface through GPI anchor. Some of GPI-scFvs have
strong inhibitory effect on wild type HIV-1 (Figure).

Research group report
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In the semi-chemical synthesis approach, we, in the collaboration with Professor Biao Yu's labora-
tory at the SIOC, CAS, have semi-chemically synthesized 12 lipidated GFPs and tested their
incorporation onto plasma membrane of human CD4+ T cell line CEMss. We found that some lipid
moieties incorporate GFP into the cells more efficiently than GPI analogs. Thus, we demonstrated
that GFP can be covalently linked to lipid moieties by NCL. Lipidated GFP are efficiently inte-
grated into plasma membrane of HIV-1-succeptible cells.  In addition, we have constructed sev-
eral scFv/intien/CBD fusion genes in an inducible S2 vector and transfected them into S2 cells. We
have obtained individual clones expressing high level of soluble scFv/intien/CBD fusion proteins.
We are in the process of producing soluble scFvs with thioester group at their C-terminus and
ligating them to a lipid moiety. We will then test their incorporation and effectiveness against HIV
infection, first in vitro and then in animal model.

II. Develop influenza HA and NA pseudotype-based neutralization assay
Neutralizing antibody responses play an important role in viral prevention, clearance and in
serodiagnosis. Currently two assays are used for measuring neutralizing antibody responses against
HPAI H5N1 viruses. Micro-neutralization assay (MNA) confirmed by western blot analysis is
considered to be the gold standard for detecting anti-H5N1 specific neutralizing antibody response
in human, but the assay is labor-intensive and requires biosafety level 3 (BSL-3) facilities and
appropriate strains of H5N1 viruses, which precludes such tests in many affected areas and
countries. Hemagglutination inhibition assay (HIA) is only a surrogate assay and does not distin-

The susceptibility of HIV-1 infection by TZM-
bl cells transduced with various GPI-scFvs
by RLA assay (a) and β-gal staining (b).

(a)

(b)
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guish infectious from non-infectious virus particles to cause hemagglutination. Therefore, a
standardized, quantifiable assay that does not require BSL-3 facilities to measure anti-H5N1 neu-
tralizing antibody responses is urgently needed.

Toward this goal, we generated a HA and NA pseudotype panel. Using the panel we developed
HA and NA pseudotype-based neutralization assay (PNA). We demonstrated that not only HA
and NA pseudotypes mimic wild type influenza A virus in their release and entry, but also PNA
exhibits good specificity against (sub)clades of H5HA. Moreover, there is an excellent correlation
in neutralization titers measured by PNA and MNA. Finally, using a clinical relevant ferret model,
we in collaboration with researchers from Sanofi Pasteur verified that PNA, that does not require
BSL-3 facility, is a more sensitive and quantifiable assay to measure neutralizing antibodies against
diverse (sub)clades of H5HA than MNA and HIA.

III. Lentivirus like particle (LVLP)-based immunogens against HIV and HPAI H5N1 viruses
Vaccination is a cost-effective means to combat the potential pandemic outbreak of HPAI H5N1
viruses. To develop immunogen(s) against many (sub)clades of HPAI H5N1 viruses, we engi-
neered three lentivirus like particles (LVLP) containing the same HIV core and N1NA, but differ-
ent H5HA on their surface. We demonstrated that LVLP expressing HA and NA are immunogenic.
Immune sera elicited with LVLP expressing clade 1 of H5HA effectively neutralizes lentiviral
pseudotypes expressing clades 0 and 1£¬but poorly neutralizes clade 2 of H5HA; while immune
sera elicited with LVLP expressing subclade 2.3 of H5HA effectively neutralizes lentiviral
pseudotypes expressing subclades 2.1 and 2.3, less effectively neutralizes clade 0, but poorly
neutralizes clade 1 of H5HA.  Currently, in collaboration with researchers in the Pasteur Institute
in Cambodia we are performing challenge experiments to test in vivo efficacy of LVLP immunogens.

Meanwhile, we compared immunogenecity elicited with LVLP priming and LVLP boosting and
DNA priming and LVLP boosting with or without adjuvants ISA51 and ISA 720 in BALB/c mice.
Our preliminary data indicated that 1) all immunized groups have good ELISA-binding antibody
response against HIV envelope; 2) good neutralizing antibody response is detected in DNA prim-
ing and LVLP boosting groups; 3) between two ISA51 and ISA720, the latter consistently elicits
better ELISA-binding and neutralizing antibody response than the former; 4) the best responders
not only showed the good neutralization titers against pseudotypes expressing homologous envelope,
but also showed the decent neutralization titers against pseudotypes expressing heterologous
envelopes, suggesting that DNA priming and LVLP boosting do induce some cross-neutralizing
antibody response.

Research group report
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Collaborators

• Jason Kimata Barloy College of Medicine, USA
• Fred Vogel Sanofi Pasteur, France
• Biao Yu Shanghai Institute of Organic Chemistry, CAS, China
• Others HIV/AIDS Vaccine Network in China

Grants

• Project Leader in the grant funded by the Li Kai-Shing Foundation entitled "Optimization of
influenza HA-based pseudotypes and their use in development of a novel neutralizing
assay" (07-01-06 to 06-30-09)

• Project Leader in the Chinese Ministry of Science and Technology 973 program grant
2006CB504308 entitled "Anti-viral Immunity: Basic Science and Therapeutic Applications"
(01-01-07 to 12-31-11)

• Principal Investigator in the National Science Foundation grant #30671922 entitled
"Develop a chimeric HA-based vaccine strategy against avian influenza" (01-01-07 to
12-31-09)

• Principal Investigator in the CAS Innovative grant #KSCX1-YW-R-08 entitled "Foamy
virus-based pseudotypes" (10-01-06 to 12-31-09)

• Principal Investigator in the Shanghai Pasteur Foundation program grant entitled "Develop
humanized mouse model for evaluating efficacy and safety of vaccine candidates against
HIV" (01-01-08 to 12-31-11)

• Project Leader in the Grand Science and Technology Special Project on Vaccine against
HIV 2008ZX1001-1010-03 entitled "Research on VLP" (10-01-08 to12-31-10)

Publications and Patents

Wang W, Ren P, Hou L, Tsai C, Chan KH, Chen P, Shen J, Buchy P, Sun B, Toyoda T, Lim W,
Peiris JSM, Zhou P, Deubel V. (2009). Design of multiplexed detection assays for identification of
avian influenza a virus subtypes pathogenic to humans by SmartCycler real-time reverse tran-
scription-PCR. J Clin Microbiol. 47:86-92

Arora R, Wen M, Younan P, Sherwood L, Zhou P, Kimata JT. Differential restriction of human
immunodeficiency virus type 1 and simian immunodeficiency virus by TRIM5¦Á from rhesus and
pig-tailed macaques.  J. Virol (under revision)
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Tsai CG, Caillet C., Hu HX, Zhou F, Ding H, Zhang GL, Zhou BP, Lu S, Buchy P, Deubel V, Vogt
F, Zhou P. Measurement of neutralizing antibody responses against H5N1 clades in immunized
mice and ferrets using pseudotypes expressing influenza hemagglutinin and neuraminidase.
(submitted)

Zhou P, Wang HQ, Li P "Lipidated antibodies as novel anti-viral agents" (European Patent,
March.2009)

Zhou P, Tsai CG, Toyoda T, Buchy P. "Lentivirus pseudotyped with influenza hemagglutinin and
methods of use" (European and US Patent, March.2008)
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Unit of Viral Genome Regulation

Principal Investigator:

Tetsuya TOYODA, Professor
Ph.D from Nagoya University School of Medicine, Japan;
Postdoctoral fellow at Dept. of Anatomy of Harvard Medical School, USA (1988-1991) and Insti-
tute of Child Health and Human of National Institute of Health, USA (1991-1992); Professor and
Chairman at Department of Virology of Kurume University School of Medicine (1995-2003).
Visiting Professor at Aichi Medical University, Japan (2003-2005)

Team Members

Research assistants: Jinlan Wang, Weirong Chen, Yidong Xu
Ph.D. students: Shijian Zhang, Yayi Gao
M.S.-Ph.D. students: Leiyun Weng, Hongbing Jiang

Objectives

Using biochemical technique our group studies how to control the serious viral diseases which
Chinese people suffer from.

Research progress

I. Viral polymerase project
Viral disease is caused by interaction between a virus and a host. Replication of virus is essential to
cause disease and viral polymerase is essential for viral replication. We believe that viral polymerases
control viral replication and their pathogenesis. Our group focuses on Molecular Dissection
(molecular and structural biology) of viral RNA polymerases (negative, positive and double stranded
RNA) and reverse transcriptase of hepatitis B and human immunodeficiency viruses. Using our
reconstitution system, we analyze the mechanism of viral gene replication and transcription.
In 2008, we analyzed the following polymerases:

Enterovirus 71 3D polymerase (positive stranded RNA virus)
Hepatitis B virus reverse transcriptase
Hepatitis C virus RNA polymerase (positive stranded RNA virus)
Influenza virus RNA polymerase (negative stranded RNA virus)
SARS coronavirus RNA polymerase (positive stranded RNA virus)
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We purified RNA polymerases of
HCV, influenza, SARS coronavirus and
EV71, and HBV reverse transcriptase
(Fig.). We finished biochemical analy-
sis of HCV and influenza virus RNA
polymerases; We constructed the influ-
enza viruses carrying GFP-tagged PA
and M1, respectively. These recombi-
nant viruses are analyzed in vitro.

II. Shanghai Green project
In order to analyze the interaction between virus and host, we analyze the real time movement of
the virus in cells by GFP-tagged influenza viruses.

Application to public health

We are screening anti-polymerase compounds using in vitro transcription system of influenza,
hepatitis C,SARS coronavirus and EV71 RNA polymerases.

Perspectives

We will continue to analyze influenza virus, HCV, SARS coronavirus and EV71 RNA polymerases
and HBV reverse transcriptase. We also try to crystallize them. We are going to reconstitute the
replication complex from the host and viral proteins using RNA polymerases in vitro.
We are going to figure out the route of influenza virus infection in cells using Shanghai Green
FluPA and M1 with DeltaVison system.

Collaborators/prjects

• Minetaro Arita (NHI, Japan): EV71
• Philippe Buchy (IP Cambodia, Cambodia): Influenza
• Jiangping Ding (SIBS, China); Crystallography
• Kazuyoshi Ikuta (Osaka, Japan): Influenza, SARS
• Michinori Kohara (Tokyo Met. Inst., Japan) ; HCV
• Hiroshi Ohno (RIKEN, Japan); Protein Transport
• Bing Sun (IPS, China); Influenza
• Takaji Wakita (NIH, Japan): HCV
• Yumei Wen (Fudan University, China): HBV
• Shigeyuki Yokoyama (RIKEN, Japan); Crystallography

Research group report
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Drug Screening

Shanghai Institute of Pharmaceutical Industry
Shanghai Health Creation Center for Biopharmaceutical R & D

Publications

Wang W, Ren P, Hou L, Tsai C, Chan KH, Chen P, Shen J, Buchy P, Sun B, Toyoda T, Lim W, Peiris
JSM, Zhou P, Deubel V. (2009). Design of multiplexed detection assays for identification of avian
influenza a virus subtypes pathogenic to humans by SmartCycler real-time reverse transcription-PCR.
J Clin Microbiol. 47:86-92

Ibrahim MS, Ellakany HF, Watanabe Y, Yamagishi A, Sapsutthipas S, Zhou J, Toyoda T, Abd El-Hamid
HS, Ikuta K. (2009) Molecular Characterization of Highly Pathogenic Avian Influenza Viruses (H5N1)
Isolated in Egypt, 2007, Emerg. Infect. Dis. (in press)

Weng L, Du JM, Zhou JG, Ding JP, Wakita T, Kohara M, Toyoda T. (2009). Modification of hepatitis
C virus 1b RNA polymerase to make high-active JFH1 type polymerase by mutation of thumb domain.
Arch. Virol. (in press)

Gao YY, Murayama A, Weng L, Wakita T, Toyoda T. The finger tip and the thumb domain of hepatitis
C virus JFH1 RNA polymerase and poly U/UC stretch enhanced the virus production together with
NS3 helicase. (submitted)

Zhang SJ, Weng LY, Geng LQ, Wang JL, Zhoum JG, Deubel V, Buchy P, Toyoda T. Biochemistry of
influenza virus RNA polymerase heterotrimer. (submitted)
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Unit of Tumor Virology

Principal Investigator:

Ke LAN, Professor
Ph.D. in Pathophysiology, Central South University, China (2001).
Postdoctoral fellow at Department of Microbiology, University of Pennsylvania, USA (2002-2006).

Team members

Associate professor: Qiang Deng
Post-doctoral fellow: Yuan Gao
Research assistant: Hao Liu
Technician: Xin Yu
Ph.D. student: Tian Xia
M.S.-Ph.D. students: Xiaofan Li, Zhiheng He, Yunhua Liu, Deguang Liang, Xianzhi Lin, Zhuo
Wang, Huanhuan Wang, Baosen Jia
Ph.D. students (Co-supervising): Qian Li, Ning Li, YUjie Zhang

Objectives

The Laboratory of Tumor Virology (LTV) of Institut Pasteur of Shanghai is dedicated to elucidat-
ing the mechanism by which important tumor viruses cause tumorigenesis. The research work of
LTV is focused on two aspects: 1) Mechanism of viral latency control of Kaposi's Sarcoma Asso-
ciated Herpesvirus (KSHV); 2) Setting up collaboration platform for transcriptome study of hepa-
titis B virus related hepatocellularcarcinoma (HCC).

Research progress

I. Kaposi's sarcoma-associated herpesvirus RTA upregulates its downstream gene ORF59
We have made important progress on this project. So far, we have published one paper in Virology
2008. KSHV RTA is well established as a key transcriptional activator which regulates KSHV life
cycle from latency to lytic replication. It is expressed immediately after reactivation and activates
a number of viral genes leading to viral replication and virion production. It has been shown that
RTA can directly activate several downstream genes, such as ORF57, K8, vIL-6 and ORF56,
through either directly binding with high affinity to its own responsive elements or in combination

Research group report
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with other cellular factors, such as RBP-Jκ. ORF59 encoded PF-8 is a processivity factor for its
polymerase and plays an critical role in switching the viral latency to lytic reactivation. Our study
showed that RTA upregulates ORF59 promoter dramatically and the expression of the ORF59 is
highly dependent on RTA protein. In addition, we found a novel 30bp RTA responsive element
(RRE) in the promoter of ORF59. This new RRE was directly bound by either overexpressed
nuclear extracts or in vitro translated RTA protein, suggesting that RTA activated the expression of
ORF59 gene during lytic cycle through direct binding of the cis-acting RRE. Through site
mutagenesis, we identified that a GGNTAACC block within the ORF59 promoter is the core
element responsible for RTA binding. Very interestingly, we found that the promoters of ORF45,
ORF34, ORF32, ORF2 and ORF29a also contain this core element. It is highly possible that RTA
could regulate the expression of these genes through binding to these similar RREs. It is definitely
important to prove this possibility and explore the dynamic RTA binding profile during the latent-
lytic reactivation in the future studies.

II. Study on interaction between KSHV RTA and the co-repressor TLE1/2
RTA encoded by KSHV is a key factor involved in regulation of virus life cycles. It plays important
roles in at least three aspects: 1.Recruiting essential factors for KSHV lytic replication, 2. Regulat-
ing gene expression of the host cell as well as the virus, 3. Contributing to latency establishment at
early stage post infection of host cell. It is supposed that RTA could realize above functions through
interacting with different cellular proteins. Therefore, exploring the RTA binding proteins is pivotal
in the research of the functions of RTA.

Through yeast two hybrid assay using RTA as a bait, TLE1 and TLE2 were found to interact with
RTA. TLE1/2 belong to the GRO/TLE family. As known, Groucho proteins are broadly expressed
nuclear factors that lack intrinsic DNA-binding activity and interact with a variety of DNA-binding
proteins. Genetic studies in Drosophila identified the groucho (gro) allele as a viable mutation that
causes bunches of supernumerary bristles above the adult eyes. Comparison of Drosophila and
human Gro/TLE proteins first highlighted a shared five-domain structure characterized by two
remarkably conserved N- and C-terminal domains and three less conserved internal regions. The
highly conserved Gln-rich (Q) and Trp-Asp-repeat (WDR) domains are essential for the ability of
Gro/TLE to interact with a variety of DNA-binding proteins and mediate transcriptional repression.
The less conserved internal region contains three portions, the Gly-Pro-rich (GP), CcN and Ser-
Pro-rich (SP) domains, that respectively regulate Gro/TLE subcellular localization, phosphoryla-
tion and transcription repression activity.

The interaction between RTA and TLE1/2 demonstrated by yeast two hybrid assay has been
confirmed by GST-pull down assay, co-immunoprecipitation as well as immunofluorescent assays.
Moreover, we found that this interaction which repressed RTA transactivation activity efficiently
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contributed to the maintenance of KSHV latency. Further studies on the roles of TLE1/2 in re-
pression of KSHV replication mediated by RTA are now ungoing.

Co-localization of TLE2 and RTA in BCBL-1 nucleus

III. Transcriptome classification of hepatitis B virus (HBV) related hepatocellular carci-
noma (HCC)
Background: This is a collaboration project with Dr. Wei Yu from Institut Pasteur in Paris as well
as Dr.Weiping Zhou from The 3rd liver and gall surgical department, Eastern Hepatobiliary Sur-
gery Hospital, Second Military Medical University. The goal of this project is to search for HBV-
associated molecular signature in liver samples of patients with HCC through transcriptome study.
The collaboration agreement has been signed, and more than 100 clinical HCC tissue samples
have been collected. So far, the project is moving forward steadily.

Application to public health

We are focusing on the fundamental mechanisms by which tumor viruses drive oncogenesis.
These viruses infect huge amount population and cause cancers. Our study will shed light on the
understanding of viral oncogenesis and provide valuable information for the design of novel thera-
peutic approaches for the diseases caused by these viruses.

Award

2008, Plaque Award for excellence of scientific research, The Leukemia & Lymphoma Society of USA

Research group report
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Collaborators

• Erle S Robertson (University of Pennsylvania)
• Yan Yuan (University of Pennsylvania)
• Fred Frankel (University of Pennsylvania)
• Fanxiu Zhu (Florida State University)
• Patricio Meneses (Rosalind Franklin University of Medicine and Science)
• Yu Wei (Institut Pasteur of Paris)
• Hao Wen (Xinjiang Medical University)
• Guangfeng Shi (Huashan Hospital, Fudan University)
• Weiping Zhou (Eastern Hepatobiliary Surgery Hospital)

Grants

• 100 Talent Program, Chinese Academy of Sciences
• Total grant (HBV related oncogenesis)
• Key project of Knowledge Innovation Program, Chinese Academy of Sciences (HBV/HIV

pathogenesis)
• Shanghai Pujiang Scholarship (Regulation of KSHV viral life cycles by HIV Tat protein)
• National 11-5 Key project (Pathogenesis mediated by HBV)

Publications

Liu Y, Cao Y, Liang D, Gao Y, Xia T, Robertson ES, Lan K. (2008). Kaposi's sarcoma-associated
herpesvirus RTA activates the processivity factor ORF59 through interaction with RBP-Jkappa
and a cis-acting RTA responsive element. Virology 380:264-75

Lan K, Murakami M, Choudhuri T, Tsai DE, Schuster SJ, Wasik MA, Robertson ES. (2008).
Detection of Epstein-Barr virus in T-cell prolymphocytic leukemia cells in vitro. J Clin Virol.
43:260-5

Murakami M, Meneses PI, Knight JS, Lan K, Kaul R, Verma SC, Robertson ES. (2008). Nm23-
H1 modulates the activity of the guanine exchange factor Dbl-1. Int J Cancer 123:500-10
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Bajaj BG, Murakami M, Cai Q, Verma SC, Lan K, Robertson ES. (2008). Epstein-Barr virus
nuclear antigen 3C interacts with and enhances the stability of the c-Myc oncoprotein. J Virol. 82:
4082-90

Murakami M, Meneses PI, Lan K, Robertson ES. (2008). The suppressor of metastasis Nm23-H1
interacts with the Cdc42 Rho family member and the pleckstrin homology domain of oncoprotein
Dbl-1 to suppress cell migration. Cancer Biol Ther. 7:677-88

Liang D, He Z, Lan K. (2008). Reseach progress on human papillomavirus and its related
carcinogenesis. Chinese Bulletin of Life Sciences 20:843 (Invited review)
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Unit of Viral Hepatitis

Principal Investigator:

Jin ZHONG, Professor
Ph.D. in Microbiology, University of Texas at Austin, USA (1997-2003).
Postdoctoral training in Department of Molecular and Experimental Medicine at the Scripps Re-
search Institute, USA (2003-2006)

Team members

Research assistants: Jie Lu, Haitao Mao, Jue Hu
Lab secretary: Huan Song
Ph.D. student: Rui Li
M.S.-Ph.D. Students: Wanyin Tao, Ying He, Chunliang Xu, Qiang Ding, Yan Qin
Ph.D. student (Joint with Ruijin Hospital): Xiaogang Xiang

Objectives

Hepatitis C virus (HCV) causes acute and chronic hepatitis, liver fibrosis and cirrhosis, and hepatocel-
lular carcinoma. It currently infects more than 38 million people in China and 170 million people over the
world. There is no vaccine to prevent HCV infection yet, and the current interferon-based treatment is
partially effective and has strong side effects. The main interest of our laboratory is to study biology of
HCV infection and virus-host interactions at the molecular level. We hope that our research will yield
important findings that ultimately contribute to the prevention and treatment of HCV infection.

Research progress

I. Molecular studies of viral mutations that were selected from the persistent infections
Recent development of cell culture model for HCV infection provided an invaluable tool to study
the entire life cycle of HCV. Our previous results showed that HCV infection could be persistent
in cell culture for up to 6 months during which the virus evolved to gain the enhanced infectivity
and altered buoyant density distribution. In the current study, we showed that a point mutation
I414T in E2 was responsible for the enhanced infectivity and buoyant density changes. While the
I414T mutation had no significant effect on HCV RNA replication and HCV entry, it promoted the
production of infectious viral particles and decreased the dependency of viral entry on the levels of
HCV receptors (CD81, SR-B1 and Claudin-1). This observation was consistent with the fast that
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the I414T mutation was selected from a persistent infection during which the host cells became
resistant to infection by reducing the CD81 levels on the cell surface. Furthermore, we showed
that the I414T mutation reduced the association of viral particles with low-density lipoprotein or
very low-density lipoproteins during the virus secretion process, and the infection of the delipidated
virus was more sensitive to the blockade by an anti-E2 neutralizing antibody and the recombinant
CD81 proteins, but less sensitive to anti-apolipoprotein antibodies. Our results provided more in-
sights into the understanding of the roles of lipoprotein associations in HCV life cycle.

II. Development of HCV infection cell culture model using a complementation system
which provides the envelope proteins in trans
A robust HCV cell culture infection system has been established using the JFH-1 isolate that
allows the virus to efficiently propagate in tissue culture. Here we showed that a trans-comple-
mented HCV system in vitro could be established by using an envelope gene-deleted HCV RNA
and providing the E1 and E2 proteins in trans. The cotransfection of the E1E2-deleted JFH-1 RNA
and a plasmid that expresses JFH-1 E1 and E2 proteins in Huh-7.5.1 cells resulted in the produc-
tion of infectious HCV particles in the supernatant (HCVTCP). Furthermore, we made a packag-
ing Huh-7.5.1 cell line that stably expresses the JFH-1 E1
and E2 proteins. The produced HCVTCP could propa-
gate in the packaging cell line while only allowed a single-
round infection in naive cell lines. The introduction of adap-
tive mutations in NS3 and NS5A could greatly enhance
the HCVTCP production. This trans-complemented HCV
infection cell culture system should be an important addi-
tion to the current cell culture model for studying the HCV life cycle and virus-host interactions,
and may provide a new way for the HCV vaccine development.

III. Study how viral mutations contribute to the HCV resistance to the interferon treatments
About 50% chronic HCV patients do not develop sustained virological response to the interferon
treatment. The mechanisms with which HCV escapes from the interferon treatment remain elusive.
It is possible that the viral variants that are resistant to the interferon action are selected during the
treatment. We are collaborating with Professor Xie Qing at Ruijin Hospital to investigate how
HCV escapes from the interferon action. We have collected pre-, during- and post-treatment
HCV-positive sera from patients who failed in the standard interferon plus ribavirin therapy. We
have sequenced the entire open reading frame of the HCV RNA genome that was isolated from
one patient whose HCV RNA levels decreased to below the detection limit but rebounded during
the treatment. By comparing the viral sequences from pre- and post-treatment, we have identified
regions that had much higher mutation rate than the rest of the genome. We are currently investi-
gating whether the mutations in these regions play any role in the interferon resistance.

Research group report
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Collaborators/collaboration

• Paul Zhou, Bing Sun at IPS-CAS
• Qing Xie (Ruijin Hospital)
• Shuguang Wang (Shanghai Institute of Pharmaceutical Industry)
• Zhang Xiaolian (Wuhan University)
• Dongliang Yang/Xiping Zhao (Tongji Hospital)
• Qing Huang (Shanghai Institute of Applied Physics, CAS)

Grants

• TOTAL research grant on Viral Hepatitis C
• NSFC General Project
• 973 program project
• Institute of Pathogen Biology (CAMS) extramural grant
• Chinese Academy of Sciences Key Projects
• 11/5 National key program grants on infectious diseases

Publications

Deng W, Shi M, Han M, Zhong J, Li Z, Li W, Hu Y, Yan L, Wang J, He Y, Tang H, Deubel V, Luo
X, Ning Q, Sun B. (2008). Negative regulation of virus-triggered IFN-b signaling pathway by
alternative splicing of TBK1. J Biol Chem. 283:35590-7.

Grove J, Nielsen S, Zhong J, Bassendine MF, Drummer HE, Balfe P, McKeating JA. (2008).
Identification of a residue in hepatitis C virus E2 glycoprotein that determines scavenger receptor
BI and CD81 receptor dependency and sensitivity to neutralizing antibodies. J Virol. 82:12020-9

Gastaminza P, Cheng G., Wieland S, Zhong J, Liao W, Chisari FV. (2008). Cellular determinants
of hepatitis C virus assembly, maturation, degradation and secretion. J.Virol. 82:2120-9
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Unit of Immune Regulation

Principal Investigator:

Qibin LENG, Professor
Ph.D. in molecular immunology, Hebrew University of Jerusalem Hadassah Medical School (1997-2003).
Postdoctoral trainings in the Department of Immunology at Weizmann Institute of Science, Israel
(2003.1-7) and in Center for Cancer Research at Massachusetts Institute of Technology, USA
(2003-2007).

Team members

Research assistants: Zhong Fang, Jing Hao, Huifang Zhou
M.S.-Ph.D. students: Chunfu Yang, Kai Zhu, Nining Guo, Na Zhang, Chunhui Yang

Objectives:

The goal of the unit is to understand the dynamical regulation of both innate and adaptive immune
responses in acute and chronic virus infections and translate such basic research findings to immu-
notherapy and novel vaccines.

Research progress

I. Targeting cytokine storm for immunotherapy of acute respiratory infection.
The avian H5N1 strains currently circulate in birds across Asia and Europe. The H5N1 virus
infection causes acute respiratory distress with clinical manifestations that include fever, diarrhea,
viral pneumonia, encephalitis, and acute respiratory distress syndrome. Although influenza inhibi-
tors are highly effective in mouse models of H5N1 infection, treatment of humans with this drug
has not reduced the mortality associated with this virus, as a result of frequently delayed initiation
of therapy. In addition, the H5N1 potentially may cause the next pandemic if it acquires sufficient
human-to-human transmissibility.

Remarkably elevated expression levels of proinflammatory cytokines (namely "cytokine storm"),
including TNF-α, IL-6, and CC chemokine ligand 2 (CCL2), have been observed in patients with
H5N1 virus infection - particularly in patients with fatal infection and also in human cells and mice
infected with highly pathogenic H5N1 influenza virus. However, cytokine storm reflects an exces-
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sive inflammation which seems important in the pathogenesis and outcome of H5N1 infection as
the contribution of proinflammatory cytokines. Indeed, a recent study has demonstrated that treat-
ment of cyclooxygenase-2 (COX-2) inhibitors as immunomodulators together with the viral
neuraminidase inhibitor (zanamivir) significantly increased the survival rate of mice infected with a
highly pathogenic strain of influenza A/H5N1 virus. This finding not only implies the pathogenic
role of excessive inflammation but also provides a promising evidence for therapy strategy on
targeting host immune responses including cytokines to H5N1.

A molecule called as IR001 has been demonstrated to have very potent immune-suppressive
function. However, its poor bioavailability limits its therapeutic application. We employed a novel
macromolecular intracellular delivery technology to increase the cellular permeability of the IR001
molecule. The newly engineered IR001 molecule is more cell-permeable and appears very potent
in suppressing many inflammatory cytokines, such as IFNβ, TNF-α, IL-6, RANTES etc.. We are
currently evaluating its therapeutic potency in suppress "cytokine storm" and pathogenesis of acute
respiratory virus infection using a mouse model of WSN (H1N1) infection.

II. Mechanisms of H5N1 Influenza virus entry
Influenza virus entry is mediated by the receptor binding domain (RBD) of its spike, the hemagglu-
tinin (HA). Human influenza virus preferentially binds to  2,6- linked sialic acid  receptors, while
avian influenza virus preferentially binds to  2,3-linked sialic acid receptors. The rare expression of
2,3-linked sialic acid receptors in the epithelium of the human upper respiratory tract suggests that
H5N1 may not be able to infect upper respiratory epithelial cells. However, a recent study have
reported that ex vivo cultures of human nasopharyngeal, adenoid and tonsillar tissues can unques-
tionably be infected with H5N1 viruses. This finding suggests that an unidentified H5N1 receptor
or a new mechanism may mediate the virus entry. Our research interests are to answer to the
following questions: 1) what's the new receptor? 2) since HA is the ligand to contact with the
receptor, which part of HA is important for the sialic acid alpha2-3 independent infection?

Our study revealed a novel function of highly pathogenic H5N1 HA. We are currently investigat-
ing whether the novel function faciliates virus entry using pseudovirus by using luciferase reporter
and highly/low pathogenic H5N1 influenza HA as packaging protein.

III. Pathogenesis of EV71 virus
Since enterovirus 71 (EV71) was first recognized in California in 1969, there have been four major
outbreaks involving dozens of fatalities in Bulgaria, Hungary, Malaysia and Taiwan in l975, l978,
1997 and 1998, respectively. More recently active circulation of EV71 is evident amongst coun-
tries in South East Asia and China. In early March 2008, EV71 began spreading in the city of
Fuyang in Anhui province, which has killed more than 20 children and made about 3,736 others ill.
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Since then on, 126 deaths and total 489073 cases have been reported in China by the end of 2008,
the epidemics appears sporadically in different areas of all over the country.   What are the factors
causing patients' morbility and mortality remains not yet fully understood. Currently we are study-
ing humoral and cellular response to EV71 infection in both patients and in mouse model. We have
cloned the full length sequence of EV71 isolate and also expressed several EV71 proteins for the
purpose of the study.

Perspective

1. Our IR001 immune inhibitor potentially can be used for suppressing detrimental immune re-
sponses in many inflammatory diseases, including acute respiratory virus infections caused by
seasonal influenza virus, H5N1 and SARS virus.
2. Our understanding of the factors causing morbility and mortality  of EV71 infection  may shed
light on the strategies to develop vaccine  and other measurement to prevent the infection.

Collaborators

• Shin-Ru Shih (Chang Gung University);
• Xianen Zhang and Hongbing Shu (Wuhan University);
• Junfeng Wan(Fuyang CDC, Anhui province).

Grants

973 HCV project (2009-2014)

Publication

Leng QB, Nie Y, Zou Y, Chen J. (2008). Elevated CXCL12 expression in the bone marrow of NOD
mice promotes development of diabetes by disrupting T cell trafficking. BMC Immunology 9:51

Integrated system for studying T cell
response to virus infections

Research group report
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Unit of Structural Virology

Principal Investigator:

Rong CHEN, Professor
Ph.D. from Baylor College of Medicine, USA (1997-2003);
Postdoctoral  Associate, Baylor College of Medicine, USA (2003-2005);
Research Fellow in Microbiology and Molecular Genetics, Brigham and Women's Hospital, Harvard
Medical School (2005-2006);
Research Fellow in Cell Biology, Harvard Medical School (2007)

Team members

Research assistants: Yaling He, Jing Chen, Wenfeng Gong, Xudong Ouyang, Jie Ding
M.S.-Ph.D. Student: Yi Jin, Ke Lv
Intern: Xingmin Zhang

Objectives

The unit has been established to carry out structural virology studies on viruses, viral proteins and
protein complexes important during viral life cycle. The unit is taking a hybrid approach - x-ray
crystallography and electron cryo-microscopy - for structural analysis.

The unit is currently working on several viral pathogens associated with respiratory tract diseases,
such as human respiratory syncytial virus (HRSV) and parainfluenza virus 3 (HPIV3). The unit
has also been engaged into structural genomics studies on Epstein-Barr virus (EBV) and Kaposi's
Sarcoma-associated herpesvirus (KSHV), two important human cancer viruses. Meanwhile, close
collaboration has been set up with other units within the institute; ongoing projects include NS1 of
Japanese Encephalitis Virus, ORF3a of SARS-CoV, and E1/E2 of HCV. Recently, in collabora-
tion with Academy for Military Medical Sciences, the unit has extended structure studies to human
enterovirus 71 - a close relative of poliovirus, which has caused significant mobility and mortality in
China and the rest of Pan-Pacific area.

Research progress

I. Paramyxoviruses
HRSV and HPIV3, members of the family Paramyxoviridae, are two important human pathogens

Research group report
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associated with respiratory tract diseases. However, structural studies on these viral proteins are
limited, which has significantly hindered our understanding on the mechanism of viral pathogenesis.
We have cloned coding sequences for P (phosphoprotein) and L (large RNA polymerase) of HPIV3
into pET28a. We are still in the process of evaluating their expression in E. coli. We will continue our
work on HPIV3 by cloning coding sequences of a few other viral proteins, especially M (matrix) and
N (nucleocapsid), into pET28a and pGEX-4T-1 and to check their expression levels.

II. NS1 of JEV, ORF3a of SARS-CoV and E1/E2 of HCV
The unit is employing yeast system to functionally express NS1 of JEV for cryoEM analysis.
CryoEM analysis of NS1 complexed with various Mab produced in the unit of emerging viruses
will also be carried out. In addition, the unit is in the process to express 3a of SARS-CoV in insect
cells and mammalian cells. Obtaining a three-dimensional structure of 3a tetramer is our interest.
Furthermore, we have cloned E1/E2 of HCV as a fusion protein tagged with GFP into pcDNA3.
1. Soon we will be able to examine functional expression of E1/E2 heterodimer in mammalian
cells. Once high level expression of functional E1/E2 is obtained, we will proceed with biochemical
and structural analysis.

III. Structural genomics on EBV and KSHV
The unit is cultivating two EBV cell lines - B95-8 and Raji. DNA genome and whole mRNA have
been extracted, and numerous protein expression clones have been made. One is Latent mem-
brane protein 1 (LMP1), which is critical for EBV-associated oncogenesis. We have obtained high
level expression of LMP1 in 293T cells. We will continue biochemical and structural characteriza-
tion of LMP1. In addition, we are interested in solving the structure of ZEBRA, a key protein
involved in lytic-to-latent transition. Furthermore, we have started structural studies on EBV capsid
proteins: major capsid protein (MCP), minor capsid protein (mCP), smallest capsid protein (sCP),
the minor capsid protein-binding protein (mCPBP) and portal protein. Most of these capsid pro-
teins are involved in elicit immune responses induction. Meanwhile, we are in the process of
producing recombinant capsid of EBV and KSHV in insect cells.

IV. EV71
Human enterovirus 71 (HEV71) has caused significant mobility and mortality in China. Our unit is
interested to solve the structure of virus or virus-like particles and protein 2C. We have obtained
high titers of EV71 from our collaborators in Academy of Military Medical Sciences and success-
fully propagated the virus in Vero and RD cells. We have constructed recombinant vectors to
produce P1 and 3CD in insect cells. The production of VLP is under way. In addition, we are
interested to obtain a high resolution structure of 2C, one of the most conserved among all picornaviral
proteins and its structure is not solved for any picornavirus yet. We have expressed 2C either as
His- or GST-tagged in E. coli. Purified 2C will be used for the following functional studies: ATPase
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and GTPase activity, RNA-binding assay and membrane association studies. In addition, GST-2C
will be used for pull-down studies to identify novel host cellular factors associated with 2C.

Collaborations

• Chengfeng Qin (Academy of Military Medical Sciences, Beijing)

Grant

• Talented Young Investigator Award for Frontier Research from Shanghai Institute of
Biological Sciences

(Left) High level expression of GFP-tagged LMP1 in 293T cells
(Right) High level expression of both GST and His-tagged 2C of EV71 in E. coli

Research group report
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Unit of Molecular Immunology

Principal Investigator:

Bin LI, Professor
Ph.D. in Botany from Peking University (2001)
Postdoctoral Fellow (2001-2006) and Research Associate (2006-2009) in Immunology at the Uni-
versity of Pennsylvania School of Medicine, Research Visiting Scholar in Immunology in Sir Will-
iam Dunn School of Pathology at the University of Oxford

Team members

Research assistants: Fang Lin
M.S.-Ph.D. Student: Zuojia Chen

Introduction

Dr. Bin Li accepted the position as principle investigator of the Unit of Molecular Immunology in
Nov 2008, and started his full time job in February 2009. Our research goal is to elucidate the
cellular and molecular mechanisms regulating the immune response in health and disease including
infectious diseases, autoimmune diseases and cancer. Currently, we are particularly interested in
understanding the dynamic role of one subpopulation of T cells, namely CD4+CD25+FOXP3+
regulatory T cells (FOXP3+Tregs), in major human infectious diseases.
The level and activity of the forkhead family transcription factor FOXP3 determine the immune
function of FOXP3+Tregs. At the beginning of infectious processes, FOXP3+Tregs may regulate
effector immune cell responses and lead to failure to control infection. FOXP3+Tregs may also
help to limit collateral tissue damage when the antiviral immune responses are too vigorous. Un-
derstanding the regulation of FOXP3 and the dynamic ensemble of FOXP3 with enzymatic cofac-
tors in Tregs will provide therapeutic applications for major human viral infectious diseases includ-
ing HIV, hepatitis B and C viruses.

Objectives

In order to test the hypothesis and elucidate the function of FOXP3+Tregs in infectious diseases,
we will combine molecular, biochemical, structural, cellular and mouse genetic tools to work on the
following projects:
• To identify the binding partners, upstream regulators and downstream effectors of FOXP3
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and analyze their function in modulating Treg activity in infectious diseases;
• To study signal-dependent spatial and temporal regulation of FOXP3 level, activity and

ensemble during infectious processes;
• To examine activity-dependent post-translational modifications of FOXP3 and the

functional consequences in response to various viral infection.

Collaborators/collaboration

• Yan Zhang, Jing Zhong, Bing Sun at IPS-CAS
• Mark I Greene (University of Pennsylvania School of Medicine)
• Song-Guo Zheng (University of South California Keck School of Medicine)

Publications

Allman D, Bhandoola A, Li B. (2008). Immunology at the University of Pennsylvania. Immunol.
Res.. 42:1-2

Zhou Z, Song X, Li B*, and Greene MI*. (2008) FOXP3 and its partners: structural and biochemi-
cal insights into the regulation of FOXP3 activity. Immunol Research 42:19-28

Samanta A*, Li B*, Song X, Bembas K, Zhang G, Katsumata M, Shen Y, Saouaf SJ, Hancock
WW, Wang Q and Greene MI. (2008) TGF-beta and IL-6 signals modulate chromatin binding and
promoter occupancy by acetylated FOXP3. Proc Natl Acad Sci. 105:14023-7

Zhou Z, Song X, Berezov A, Zhang G, Li Y, Zhang H, Murali R, Li B*, and Greene MI*. (2008)
Human Glucocorticoid Induced TNF Receptor Ligand Regulates Its Signaling Activity Through
Multiple Oligomerization States. Proc Natl Acad Sci. 105:5465-70

Li B, Greene MI. (2008) FOXP3 Biochemistry in regulatory T cells. How diverse signals regulate
suppression. Immunology. 123:17-19. The 50th anniversary issue, Feature in Tsup/Teff cells.

Li B, Song X, Samanta A, Bembas K, Brown A, Zhang G, Katsumata M, Shen Y, Saouaf SJ and
Greene MI. (2008) FOXP3 biochemistry will lead to novel drug approaches for vaccines and
diseases which lack suppressor T cells. The Immune Synapse as a Novel Target for Therapy.
p147-154. The series Progress in Inflammation Research.

Patent application

Greene MI, Li B, 2008 International PCT application No. PCT/US2008/066147. "FOXP3 oligo-
merization and intermolecular interactionS" (2008)

Research group report
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Unit of Hematopoietic Stem Cell and
Transgenic Animal Model

Principal Investigator:

Yan ZHANG, Associate Professor
Ph.D. from Institute of Biochemistry and Cell biology, Shanghai Institutes for Biological Sciences,
Chinese Academy of Sciences (2001).
Postdoctoral Fellow at Department of Microbiology and Immunology, University of California,
San Francisco(2002-2008).

Team members

Research assistants: Xiaoli Yang, Xiaogang Zhou
Ph.D. student (Co-supervising): Xiufeng Zhang

Introduction

Dr. Yan Zhang accepted the position as principle investigator of the Unit of Hematopoietic Stem
Cell and Transgenic Animal Model in Nov 2008, and started his full time job in March 2009. The
primary research interest in Dr. Zhang's lab is to investigate the cellular and molecular mecha-
nisms regulating self-renewal and differentiation of Hematopoietic Stem Cell (HSC) by generating
and analyzing transgenic and gene knockout mouse models. In previous study, by generating a
gene knockout mouse model, we have identified MLL5 (Mixed Lineage Leukemia 5), a Trithorax
gene, as a novel regulator for HSC self-renewal. We are currently trying to determine the roles of
Mll5, as well as other Trithorax genes in HSC regulation by using biochemical, immunological and
molecular approaches. The secondary research interest in our lab is to generate "Humanized"
mouse models of viral infection for characterization of viral pathogenesis, vaccine development
and anti-viral drug discovery.

Objectives

(1) To identify the intracellular factors and extracellular signals in regulation of hematopoietic stem
cell self-renewal and differentiation.
(2) To generate "humanized" mouse models for better understanding of the pathogenesis of human
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viral infection, as well as the mechanisms of host immune responses to human viruses.

Publications

Zhang Y, Wong J, Klinger M, Tran M, Shannon K, Killeen N. (2009). ll5 contributes to hematopoi-
etic stem cell fitness and homeostasis. Blood 113:1455-63

Research group report
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Unit of Vaccinology & Antiviral Strategies

Principle investigator:

Zhong HUANG, Professor
Ph.D., China Agricultural University (1991-1997).
Postdoctoral Associate, Boyce Thompson Institute at Cornell University, USA (1998-2002).
Faculty Research Associate (2002-2005).
Assistant Research Professor (2005-2009).

Team members

Research assistants: Yicun Cai

Objectives

Dr. Zhong Huang accepted a Principle Investigator position in October, 2008, and established the
Unit of Vaccinology & Antiviral Strategies in early 2009. The long-term research goal of Dr.
Huang's laboratory is to create novel vaccines and antiviral therapeutics for major viruses of
interest in public health, including HIV, HBV and HCV. Many viruses, such as HIV, naturally
invade humans through mucosal surfaces. For these viruses, induction of a potent mucosal anti-
body response by mucosal immunization can provide the first line of defense by neutralizing vi-
ruses before entry into host cells, and is therefore considered a promising vaccination strategy.
However, much of mucosal immunity remains to be elucidated. Currently, our research focuses on
understanding how the mucosal immune system senses and responds to virus-like particles (VLP)
and Toll-like receptor (TLR) agonists. Results from our research should provide guidance on the
development of safe and effective mucosal vaccines. In the next three years, we will undertake
the following research projects:
1) To investigate mechanisms underlying VLP uptake, processing and presentation by the mucosal
immune system;
2) To examine a variety of TLR agonist for their ability to modulate systemic and mucosal immune
responses;
3) To design and evaluate novel chimeric VLPs as vaccines and delivery vehicles for therapeutic
molecules;
4) To develop new-generation plant-based expression systems for high-yield production of impor-
tant vaccines, antibodies and microbicides.
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Publications

Huang Z, LePore K, Elkin G, Thanavala Y, Mason HS. (2008). High-yield rapid production of
hepatitis B surface antigen in plant leaf by a viral expression system. Plant Biotechn.J. 6:202-9

Santi L, Batchelor L, Huang Z, Hjelm B, Kilbourne J, Arntzen CJ, Chen Q, Mason HS. (2008). An
efficient plant viral expression system generating orally immunogenic Norwalk virus-like particles.
Vaccine 26:1846-54

Huang Z, Chen Q, Hjelm B, Arntzen CJ and Mason HS. (2008) A DNA replicon system for rapid
high-level production of virus-like particles in plants. Biotech Bioeng. (accepted)
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Unit of Viral Immunology

Principal Investigator:

Jianhua WANG, Associate Professor
PhD training in Kunming Institute of Zoology, CAS (1999-2005)
Postdoctoral Fellow at Medical College of Wisconsin, USA (2005-2009).

Team members

Research assistants: Renrong Tian
M.S. Student (Co-supervised with Jiangsu University): Dongmei Guo

Dr. Jianhua Wang accepted the position as principle investigator of the Unit of Viral Immunology
in Dec 2008, and started his full time job in February 2009. The research direction of this unit
focuses on the elucidation of the mucosal infection of HIV-1, the interactions of HIV-host cells,
and the relationship of primary infection with viral pathogenesis. The development of topical strat-
egies to prevent initial infection of HIV-1 is also a focus of this unit.

Publications

Wang JH, Wells C, Wu L. (2008). Macropinocytosis and cytoskeleton contribute to dendritic cell-
mediated HIV-1 transmission to CD4+T cell. Virology, 2008; 381:143-154.Janas AM, Dong C,
Wang JH, and Wu L. Productive infection of human immunodeficiency virus type 1 in dendritic
cells requires fusion-mediated viral entry. Virology 375:442-51.
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Ongoing Projects

Resources Title PI
National Key Program

Control and prevention Preliminary Study of the Refractory HCV J Zhong
of AIDS and Hepatitis Biological Character and its Innovative (Chief scientist)
(2008-2010) Therapeutic Strategy
Control and prevention Pathogen detection platform£ŗunknown K Lan
of AIDS and Hepatitis viral pathogen screening system (Chief scientist)
(2008-2010)
Control and prevention Innovative replicate and non-replicate HIV P Zhou
of AIDS and Hepatitis vaccine research
(2008-2010)
Control and prevention Clinical mechanism study of HBV infection K Lan
of AIDS and Hepatitis
(2008-2010)

Ministry of Science and Technology
973 Project(2009-2014) Basic Research of HCV Infection and J Zhong

Prevention - The Establishment of a High-
performance and Novel Cell Culture System

973 Project(2006-2011) Mechanism of immune response in viral P Zhou
infection
National Nature Science Foundation

General Project Study of 3a Protein Regulating the Release B Sun
(2009-2011) of Coronavirus as a Drug Target
General Project Molecular Mechanism Study of the HCV J Zhong
(2009-2011) Infection
General Project Study on the mechanism of KSHV latent K Lan
(2008-2010) infection
General Project Develop a novel influenza HA chimeric P Zhou
(2007-2009) protein based vaccine
General Project Molecular Dissection of RNA Polymerase T Toyoda
(2007-2009) of Highly Pathogenic Avian Influenza Virus
Director fund(2008) Lipidated membrame-bound Antibody: A new P Zhou

anti-HIV microbicide

Appendix
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Ministry of Personnel
Excellent scientist fund Molecular mechanism study of anti HCV J Zhong

interferon therapy
Chinese Academy of Sciences

Major Program for Functional mechanism study on NS1 protein B Sun
Knowledge Innovation of avian flu viruses
Project(2006-2009)
Major Program for Foamy virus vector system development of P Zhou
Knowledge Innovation HBV, HCV, JEV and DEN envelope protein
Project(2006-2009)
CAS 100-talent fund K Lan
CAS SIBS Project for Crystal Structure Study of the EV-71 R Chen
Excellent and Young
Talents' research in
frontier areas(2008-2010)
CAS SIBS Project for Molecular Mechanism Study of the KSHV Y Gao
Excellent and Young Latent Infection
Talents' research in
frontier areas(2008-2010)

Shanghai
Pujiang talent project Molecular Mechanism Study of the HIV K Lan
(2008-2010) Tat Protein Regulating the Life Cycle of the

KSHV
SPHRF project Study on HIV pathology and prevention P Zhou
(2007-2011) strategy
SPHRF project Mechanism Study of the Respiratory B Sun
(2008-2011) Diseases Related Viral Protein
SPHRF project Comphrehensive Molecular Study of JEV V Deubel
(2008-2011)
Shanghai Research and Building and enhancing of antibody B Sun
Development Public public service platform
Service Platform
(2007-2009)
STCSM scientific Mechanism of Ion Channel 3a Protein in B Sun
research project SARS Virus  Infection
(2006-2008)
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International Collaboration
TOTAL-IPS partnership TOTAL-PASTEUR cooperation project V Deubel
(2008-2010) "Research and education on viral Hepatitis" (Chief scientist),

Subject leader:
J Zhong, K Lan

6th Framework Program, Resistance of Influenza Viruses in V Deubel
European Commission Environmental Reservoirs and Systems
(2006-2010) (RIVERS)
6th Framework Program, Innate Immunity in Influenza Virus Infection B Sun
European Commission of Mammalian Airways (FLUINNATE)
(2006-2009)
French Agency for Surveillance and Investigation of Endemic V Deubel
Development (2006-2011) Situations in South-East Asia
Li Ka Shing Foundation Viral identification research of V Deubel
(2005-2010) acute respiratory diseases (Chief scientist),

Subject leader:
P Zhou , B Sun,
T Toyoda,
Q-B Leng

PTR 235 Institut Pasteur Understanding viral attenuation to design V Deubel
(2007-2009) new live-attenuated virus vaccines against (Chief scientist)

emerging neurotropic flavivirus
IPS-AREVA partnership Control of viral emerging infectious diseases V Deubel
(2008-2010) (Chief scientist),

P Zhou
(Subject leader)

Other
CAMS Innovative of Biological Mechanism Study of the HCV J Zhong
Technical Unified Infection
Platforms (2008-2009)

Appendix
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Presentations from IPS researchers in 2008

Date Speaker Organizer/Conference/Place Topic
Jan J Zhong Chinese Academy of Sciences A Battle Between Hepatitis C
3-5 Symposium on Infectious Virus and Host

Diseases 2008. /Guangzhou,
China

Jan P Zhou Chinese Academy of Sciences/ GP1-anchored membrane-bound
3-5 infection disease academic antibody

conference/ Guangzhou, China
Jan V Deubel Chinese Academy of Sciences/ Emerging viruses causing viral
3-5 infection disease academic encephalitis

conference/ Guangzhou, China
Jan B Sun Aldo Tagliabue/ The pathogenicity of RNA polymerase
18 ALTA S.r.l. FLUINN and NS1 suppression on IFN-α/β

ATE Administrative Manager production in different strains of
FLUINNATE 2°meeting/Italy avian flu viruses (AIV) from China

Feb B Sun SIBS Institute of Biochemistry Multi-regulation function of A new
3 and Cell Biology-1st Teaching  regulative molecule- Trim30a

Hospital to Xinjiang Medical .
Univ workshop on Immunology/
Xin Jiang, China

Mar J Zhong First Chinese Academy of Robust hepatitis C virus infection
22-23 Medical Sciences-IPS in vitro: co-evolution of virus and host

Symposium on Infectious
Diseases/Beijing, China

Mar V Deubel First Chinese Academy of Implementation in IPS of a platform
22-23 Medical Sciences-IPS of "viromics" for characterization of

Symposium on Infectious (re)emerging viruses: Example of
Diseases/Beijing, China respiratory viruses

Mar P Zhou First Chinese Academy of Anchoring a non-neutralizing anti-
22-23 Medical Sciences-IPS HIV-1 gp41 antibody onto lipid raft

Symposium on Infectious of plasma membrane blocks infection
Diseases/Beijing, China of both cell-free and DC-mediated

HIV as well as transcytosis of HIV-1
through intestinal epithelial monolayer
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Mar B Sun First Chinese Academy of Severe acute respiratory
22-23 Medical Sciences-IPS syndrome-associated coronavirus 3a

Symposium on Infectious protein forms an ion channel and
Diseases/Beijing, China modulates virus release.

Mar Q-B Leng First Chinese Academy of Immune pathogenesis of common cold
22-23 Medical Sciences-IPS and deadly avian flu

Symposium on Infectious
Diseases/Beijing, China

Mar R Chen First Chinese Academy of Structural studies on Caliciviruses:
22-23 Medical Sciences-IPS novel understanding on viral-host

Symposium on Infectious interactions
Diseases/Beijing, China

Mar T Toyoda First Chinese Academy of Molecular dissection of viral RNA
22-23 Medical Sciences-IPS polymerases: influenza, hepatitis C and

Symposium on Infectious SARS corona viruses
Diseases/Beijing, China

Mar K Lan First Chinese Academy of Tumor Virology Laboratory of IPS:
22-23 Medical Sciences-IPS current perspective & future

Symposium on Infectious directions
Diseases/Beijing, China

Apr B Sun Immunoregulation Section, NEI, TRIM30a negatively regulates
10 NIH; School/The University of TLR-mediated NF-jB

North Carolina/Chapel Hill/Duke activation by targeting TAB2 and
University TAB3 for degradation
USA

May P Zhou International Consortium on Develop lentivirus like particle based
4 Anti-Virals/ Avian Flu and Public  immunogens and neutralization assay

Health/Toronto against avian flu virus
May V Deubel Fudan University Course on Emerging viruses
5 and biosafety
May P Zhou Cold Spring Harbor Laboratory/ Anchoring a non-neutralizing anti-HIV
19 Retroviruses annual conference/ -1 GP41 antibody onto lipid rafts of

Kennedy, USA the plasma membrane blocks cell-free
and DC-mediated HIV-1 infection as
well as transcytosis of HIV-1 through
intestinal epithelial monolayer
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Jun J Zhong Invited seminar at Shanghai Hepatitis C virus infection in vitro :
8 Institute  of Pharmaceutical a new opportunity for basic science

Industry. /Shanghai, China and more
Jun J Zhong Invited seminar at Wuhan Institute Persistent Hepatitis C Virus Infection
15 of Virology, / Wuhan, China In Vitro: A Battle Between Virus and

Host
Jun P Zhou Institut Pasteur/ Research on Neutralization activity of convalescent
26 Infectious Diseases: a global  plasmas from H5N1 infected

challenge /Paris, France individuals in China
Jul K Lan HKU Pasteur Research Centre/ Kaposi's Sarcoma Associated
9 5th Pasteur-Asia Virology Herpesvirus

Course/Hong Kong
Jul J Zhong 5th Pasteur-Asia Biology of HCV life cycle and recent
10 Virology Course. development of cell culture model for

Hong Kong HCV infection
Jul R Chen Cornell University/American X-RAY CRYSTALLOGRAPHIC
14 Society for Virology 27th Annual ANALYSIS OF GII.4 NOROVIRUS

Meeting /Ithaca, New York, USA CAPSID
Jul B Sun Xiaodan Mei, Human Coronavirus SNE Protein
19 President of BITlifesciences Regulates Virus Assembly and

BIT's/1st Annual World Release via Activation of Endogenous
Summit of Antivirals/ L-type Calcium Channel
Kunming, China

Jul B Sun China Society of Biophysics/ The Severe acute respiratory
23 7th Ion-Channel symposium/ syndrome-associated coronavirus

Yichang China 3a protein forms an ion channel and
modulates virus release

Sep V Deubel Lyon CNRS IBCP Molecular characterization of
16 Japanese encephalitis NS1 protein
Sep V Deubel IPS-1st Teaching Hospital to Molecular diagnosis of acute low
26 Xinjiang Medical Univ joint respiratory tract infection

symposium/.Urumuqi, Xinjiang
Oct J Zhong Shanghai-Lyon Symposium on Hepatitis C virus infection in vitro :
10 Viral hepatitis: fundamental a new opportunity for basic science

aspects and applications./ and more
Shanghai, China
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Oct V Deubel Institut Pasteur Paris /Journees IPS,CAS: A success of scientific
13 departementales/Paris, France cooperation to control emerging

infectious diseases
Oct J Zhong Tsinghua AIDS Conference./ Antiviral Drug Development of
15 Beijing, China Hepatitis C Virus Infection
Oct V Deubel Wuhan Institute of Virolory/3rd Molecular characterization of
27 Symposium on Emerging Japanese encephalitis NS1 protein

Infectious Diseases Control/
Wuhan, China

Nov K Lan Institut Pasteur in Paris / Kaposi's sarcoma herpesvirus-
24 Department of Virology Day encoded latency-associated nuclear

symposium / Paris, France antigen stabilizes intracellular
activated Notch by targeting the
Sel10 protein

Dec Q-B Leng China Medicinal Biotech Taking fuzzy feature of T cell
8 Association/BIT 1st World antigen-recognition into

Congress of Vaccine-2008/ reconsideration in vaccine strategies
Foshan, Guangdong for chronic infectious diseases

Dec B Sun Heidelberg University/ Host cell L-type calcium channels are
15 Symposium on Viral Membrane important for the human coronavirus

Proteins/Heidelberg, Germany  229E, OC43 assembly and release
 Dec V Deubel Laos RIIP New approaches by use of innovative
16 technologies in the Asian IP network
Dec B Sun Tsinghua University/ TRIM30a negatively regulates
23 Tsinghua Symposium/ TLR-mediated NF-jB

Beijing China activation by targeting TAB2 and
TAB3 for degradation
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Guest seminars and lectures at IPS-CAS in 2008

Date Lecturer Affiliation Topic Host
Feb. 22 Ulf Nehrbass Institut Pasteur of Korea From Drugs to Genes V Deubel
Mar. 20 Jianzhu Chen M.I.T. Development and B Sun

Maintenance of CD8
Memory T Cells

Apr. 22 Linqi Zhang Institute of Pathogen Major challenges in HIV J Zhong
Biology, CAMS basic and clinical research

May 26 ZhiMing ZhengNCI Tumor viruses utilize B Sun
cellular functions for viral
gene expression

May 26 James Chou Harvard Medical School The Solution Structure of R Chen
the M2 Proton Channel from
Influenza A Virus Bound
to the Drug Rimantadine

May 27 Francois Penin Institut de Biologie et Structural biology of the V Deubel
Chimie des Proteines, membrane Proteins of
France Hepatitis C Virus

Jun. 2 Kuan-Teh NIH Human T-cell leukemia B Sun
Jeang virus type 1 and Adult T

cell leukemia: Insights into
inflammation and
transformation

Jun. 20 Rongfu Wang Baylor College of Medicine Regulatory T cells and B Sun
Innate immune regulation
in vaccine development

Jul. 14 Hongyang 2nd Military Medical Univ., Progress Report on Liver B Sun
Wang Shanghai Cancer

Jul. 21 Michael University of Cologne Evolution of the flu virus: R Chen
Laessig a molecular red queen race

Jul. 28 Kunitada Keio University Replication of Hepatitis T Toyoda
Shimotohno C virus: lipid droplet as an

important factor for production
of infectious virus
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Jul. 28 Hengli Florida State Cyclophilin A and HCV B Sun
Tang University Replication

Aug. 12 Chuxia NIH BRCA1 and Its Downstream B Sun
Deng Signaling in  Cell Cycle,

Genetic Stability, and Tumorigenesis
Aug. 25 Shin-Ru Chang Gung Research in Emerging RNA viruses Q-B Leng

Shih University, Taiwan (Influenza and EV71)
Aug. 27 Jianghuai University of Regulation of type I interferon B Sun

LIU Pennsylvania receptor stability by the'
phosphor-degron'-mediated
ubiquitination and its implication
in viral infectious diseases

Sep. 16 Guangxiang University of Genetic Studies of K Lan
Luo Kentucky Hepatitis C Virus Replication

Sep. 17 Ming Luo UAB Assembly of Vesicular J Zhong
Stomatitis Virus, a prototype
of negative strand RNA virus

Sep. 19 Rachel NEI Effector mechanisms in B Sun
Caspi autoimmunity to the eye

Oct. 29 Eve CNRS Molecular mechanisms of the V Deubel
Pecheur penetration and membrane fusion

of the hepatitis C virus into
hepatocyte cells

Oct. 31 Hongmei Harvard Medical p73: Suppressor of Airway Q-B Leng
Mou School Inflammation via RNA Stability

Nov. 12 Erle S. University of Regulation of Cell cycle regulators K Lan
Robertson Pennsylvania through recruitment of the SCF

Degradation Complex by the
EBV essential Nuclear Antigen

Nov. 13 Joseph Lineberger The Epstein-Barr Virus, B.Sun
Pagano Cancer Center Oncogenesis and Interferon

Regulatory Factor 7
Nov. 14 Hildegund Wistar Institute Vaccine Aganist HPV16 K Lan

C.J. Ertl

Appendix
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Nov. 18 Benoit Institut Pasteur Msx genes in mouse limb V Deubel
Robert patterning and morphogenesis

Nov. 19 James University of Using viruses to discover K Lan
M.Pipas Pittsburgh and study cellular pathways

Dec. 9 Christian Mérieux Alliance Primary liver cancer: novel mechanistic V Deubel
Bréchot and therapeutic approaches & J Zhong

Dec. 22 Steven University of A three-dimensional model of a group W-H Jiang
Zimmerly Calgary II intron RNA and its interactions & J Zhong

with the intron-encoded protein
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2008 Memorabilia

January
9th Visit of Dr. Alain Guédon, Executive VP Business Development, Institut Pasteur
10th Visit of an expert panel headed by Pr. Ba De-nian working on National Key

Science and Technology Projects on Major Infectious Diseases Prevention and
Control

February
20th-22nd Visit of Mr. Francois Ailleret, President of the Board of Directors of Institut

Pasteur

March
3rd First IPS-BioRad Journal club and Seminar

Pr. Qibin Leng, Jin Zhong, Rong Chen were accepted by "CAS 100-Talent
Program"

22nd -23rd First CAMS/IPS-CAS Symposium on Infectious Diseases was held in Beijing.
Prof. Zhu Chen, Minister of Health and Prof. Jiayang Li were present and
addressed their views on the cooperation program at the Symposium.

25th Visit of Dr. Fabrice Gerard, Laboratory consultant, Médecin sans Frontières

April
1st Visit of INSERM delegation, headed by Pr. André Syrota, President of INSERM

May
14th Total and IPS signed an agreement on Scientific Partnership of Research and

Training on Viral Hepatitis Prevention in China. His Excellency Mr. Hervé Ladsous
witnessed the ceremony.

19th Visit of Mr. Thomas Tursz, Director of Gustave Roussy Institute of Cancer and
Mr.  Geard Leduc, Director of Ethypharm

20th Visit of Dr. Bernard Mandrand, Scientific Director of LYONBIOPOLE

Appendix
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June
12th -14th 3rd AREVA-PASTEUR forum: "Mosquito-and tick-borne viruses and their

environment" was held in Shanghai.
16th The Institute organized scientific evaluation for 5 research units.
26th-27th Several researchers of IPS-CAS attended the conference "Research on

Infectious diseases: a Global challenge" held during the celebration of the 120th

anniversary of Institut Pasteur in Paris.
27th IPS was entitled by the Ministry of Science and Technology and State Administration

of Foreign Experts Affairs as "National Center for International Research"

July
7th-26th Mr. Deguang Liang and Mr. Zhenguo Wen, graduate student of IPS participated

the 5th Pasteur-Asian Virology Course in Hong Kong.
30th IPS and Shanghai CDC held their first joint workshop.

Prof. Ke Lan was awarded "Pujiang Talent" by the Shanghai Municipal Bureau
of Personnel and obtained support for scientific research (Category A)

September
1st-3rd 2008 PI retreat was organized in Suzhou.
25th Inauguration of "SIBS/XJMU Joint Laboratory for Infection & Immunity",

operated by Institut Pasteur of Shanghai, CAS and First Affiliated Hospital
of Xinjiang Medical University was held in Urumuqi

October
4th -7th Visit of Prof. Yves Charpak, Director for International Affairs of Institut Pasteur
7th The 7th meeting of the Board of Directors of IPS was held in Shanghai.
18th -19th The 5th meeting of the International Scientific Advisory Board of IPS was held

in Shanghai
20th Visit of Dr. Rino Rappuoli, Research Head of Novartis Vaccines & Diagnostics

(NVD)
23rd Mr. Jiang Hongbing, Ms. Guo Nining, graduate students of IPS participated to 1st

Pasteur-Asian Immunology Course in Hong Kong.
29th Visit of the Rhônealpine delegation "Infectiologie" headed by Pr. Alain J.  Cozzone

during their mission in Shanghai
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November
25th Renewal of Partnership Ceremony between IPS-CAS and AREVA on control

of viral emerging infectious diseases, Paris, Nov.25. His Excellency Mr. Kong
Quan, Chinese Ambassador to France witnessed the signing ceremony.

28th IPS-CAS signed the Cooperation Agreement on Emerging Viral Diseases with
Shanghai CDC, in witness of Prof. Chen Zhu, Minister of Health, and Prof.
Shen Xiaoming, Vice Mayor of Shanghai.

December
4th Prof. Vincent Deubel was decorated Chevalier de la Légion d'Honneur by the

French Ambassador to China, His Excellency Mr. Hervé Ladsous.
9th Former Director General of INSERM, Vice-president of the Mérieux Alliance-

Prof. Christian Bréchot, visited IPS and shared novel approaches in the study
of the mechanism involved in hepatitis B and C-driven liver cancer and in the
development of new therapies.

15th -16th Prof. V.Deubel attended the first Asian-Pacific Regional Director’s meeting of
Institut Pasteur in Vientiane (Laos), in the presence of Prof. Alice Dautry and
Dr. Yves Charpak.

17th -18th Prof. V. Deubel and Ms. Wei Wang participated the Scientific meeting of the
SISEA Steering Committee in Vientiane (Laos) for monitoring respiratory and
encephalitis diseases in Asian region.

30th Prof. Lu Yongxiang, President of CAS announced the ground-breaking of "Life
science basic and applied research and technical facility" Project of CAS
Shanghai Branch. This project includes IPS new building.
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