Sent: 5/12/2017 1:23:54 PM

To: 'davidrfranz@gmail.com' [davidrfranz@gmail.com]

cC: Rusek, Benjamin [BRusek@nas.edu]; Shi, Pei yong [peshi@ UTMB.EDU]; Lowenthal, Micah [mlowenth@nas.edu];
Mendoza, Imelda [imendoza@UTMB.EDU]

Subject: RE: Wuhan CAS-NAS mtg

if you could contact him that would be great. He might talk in the second general heading of biotech, etc. If he's not
available it would be nice to get his suggestion as to other senior folks who might be interested in this area. There is
also a newly released NAS report on this general topic that | have yet to see but might serve as a good foundation for
discussions. There's a public discussion/webinar scheduled for 14 Feb on the report.

From: davidrfranz@gmail.com [mailto:davidrfranz@gmail.com]

Sent: Friday, February 10, 2017 10:46 AM

To: LeDuc, James W. <jwleduc@UTMB.EDU>

Cc: Rusek, Benjamin <BRusek@nas.edu>; Shi, Pei yong <peshi@UTMB.EDU>; Lowenthal, Micah <mlowenth@nas.edu>;
Mendoza, Imelda <imendoza@UTMB.EDU>

Subject: Re: Wuhan CAS-NAS mtg

Oh, too bad on Peggy. When we last spoke she seemed quite interested, but | assume something came up. I'm happy to
check with David. Do you want me to go ahead? dave

Sent from my iPhone

On Feb 10, 2017, at 9:15 AM, LeDuc, James W. <jwieduc@UTMB.EDL> wrote:

| saw the note that Peggy Hamburg will not be able to join us. | wonder if we could get Dave Relman?

From: davidriranz@gmail.com [mailte:davidrfranz@gmail.com]

Sent: Friday, February 10, 2017 6:56 AM

To: Rusek, Benjamin <BRusek{@nas.edu>

Cc: LeDuc, James W. <jwleduc@UTMB.EDLU>; Shi, Pei yong <peshii@UTMB.EDU>; Lowenthal, Micah
<mlowenth@nas.edu>; Mendoza, Imelda <imendoza@UTMB.EDU>

Subject: Re: Wuhan CAS-NAS mtg

All good. Just landed IAD from Delhi. Re call | have mid-day meeting tue and 9am minor procedure Tuesday, otherwise
open schedule. Dartmouth and travel Thur and Friday so schedule pretty full. Dave

Sent from my iPhone

On Feb 9, 2017, at 3:23 PM, Rusek, Benjamin <BRusek@nas.edu> wrote:

Hi Jim,

| will contact Peggy now and have La Tasha contact the group about the con call.
Kind regard,

Benjamin J. Rusek

The U.S. National Academy of Sciences
1-202-334-3975
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From: LeDuc, James W. [mailto:iwleduc@UTMB.EDU]
Sent: Thursday, February 09, 2017 3:14 PM

To: Rusek, Benjamin; Dave Franz (davidriranz@gmail.com)
Cc: Shi, Pei yong; Lowenthal, Micah; Mendoza, Imelda
Subject: RE: Wuhan CAS-NAS mtg

Ben, please go ahead and set up the call for next week. | just spoke to Tom K and [ think that he’s available —he’s
definitely interested and Zhiming is anxious to have him participate.

it would be great if we could get Peggy Hamburg to join us. We definitely need high-level participant to match the
Chinese side.

Jim

From: Rusek, Benjamin [mmailio:BRusek@nas.edul

Sent: Thursday, February 09, 2017 1:55 PM

To: LeDuc, James W. <jwieduc@UTMB.EDU>; Dave Franz (davidrfranz@gmail.com) <davidriranz@gmail.com>
Cc: Shi, Pei yong <peshi@LITMB EDU>; Lowenthal, Micah <miowenth@nas.edu>

Subject: RE: Wuhan CAS-NAS mtg

Greetings,

Fantastic work! Good to virtually meet you Dr. Shi. This is great progress. Your suggestions on Chinese participants are
excellent. | am glad that you are in is touch with Zhiming, it seems that folks are coming back on line in China after the
new year holiday period. Hope to hear more from Zhiming about the proposed agenda and topic list we sent.

Jim your suggestions on meeting duration, location and the site visit sound very reasonable (thought that the visit might
take place on the 3™ day).

Re hotel costs, we budgeted for the USG per diem rate in Wuhan (135 USD per night for hotel) but it can be higher if the
rate includes things like airport pick up and/or breakfast.

Re # of speakers, we budgeted for 7 total participants for the U.S. but might be able to stretch it to 8 if we get decent
prices on flights. U.S. participants discussed so far:

Participants:

Franz

Le Duc

Shi

Rusek (my flight is on hold from Oct trip).

Then maybe invite:
Ksiazek

Palese

Hamburg

1 additional person

Re expectations of the sponsors, half hard science talks and half operations/management/biosafety etc will work well.

Re con call, Happy to have La Tasha set this up for next week. | can also contact, Ksiazek, Palese, and Hamburg and see if
they are available/interested.

Kind regards,
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Benjamin J. Rusek
The U.S. National Academy of Sciences
1-202-334-3975

From: LeDuc, James W. [mailtoiwleduc@UTMB.EDU]
Sent: Thursday, February 09, 2017 1:32 PM

To: Rusek, Benjamin; Dave Franz (davidriranz@amail.com)
Cc: Shi, Pei yong

Subject: Wuhan CAS-NAS mtg

Importance: High

Ben and Dave,

As mentioned previously, Pei Yong has agreed to serve on our organizing committee and | discussed the upcoming
meeting with him, and he was then able to talk to Zhiming last night to get his initial thoughts on speakers, etc. The
good news is that Zhiming remains very excited about the meeting and his goal is to engage with very senior Chinese
leadership as participants. He proposes to invite the vice chairman of CAS, Ya Ping Zhang, as well as George Gao and Xu
Jian Guo, a high-ranking leader of China CDC. He will also invite participants from Kunming, and the agriculture lab in
Harbin. He envisions a small meeting on the order of about 30 senior officials for the core discussions. He will open up
the presentations to a larger group of perhaps 100 total, but their participation would be significantly limited.

Zhiming is re-thinking the location of the meeting and is considering a luxury hotel in Wuhan as opposed to the lakeside
retreat, since it is a bit out of the way.

The current plan is for a 2 %4 day meeting, to include a site visit to the new BSL4 lab—details to follow if this is part of the
2 % day agenda or an additional optional excursion.

We will be responsible for the travel and hotels of US participants; they will handle the expenses for the Chinese
participants. | guess we will need to revisit the hotel meeting site costs depending upon where Zhiming suggests.

He liked the idea of a reception in the museum and had other suggestions for evening entertainment that we can discuss
later.

Can we set up a conference call for early next week to discuss potential speakers? Please let us know a convenient time.
During the call, we need to discuss:

e Appropriate high level NAS participation to match the CAS vice-chair. | wonder if there is any flexibility in Diane’s
schedule. Alternatively, if she can make the following week, | could drop out.

e  Greater detail of the proposed agenda (I told Pei Yong that we would have about half “hard science” talks and half
operations/management/biosafety etc.). Ben, we need to be clear on the expectations of the sponsors.

e We are proposing that all talks be at a high level, appropriate for organizational leaders who deal primarily with
policy issues—nothing “in the weeds”.

e As we will have a number of CAS members, we need to include some NAS members as well. | mentioned Peter
Palese but we will need others. Ben, how many speakers aside from you, Dave, me and Pei Yong can we support?

e We should include Tom Ksiazek if he’s available.

Below are some suggested speakers where we might help out.

1. Improving the public health response to disease outbreaks and issues associated with combating key diseases
of concern to China and the U.S.
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-Anti-viral countermeasures (strategy and R&D) Pei Yong Shi

-Host-pathogen interaction (pathogenesis)

-Combating vector borne disease (e.g. Zika and Dengue) Pei Yong Shi can give an overview of our institutional response
to Zika,

-Regulatory issues (maintaining reference collections/academic repositories)

-Pathogen transfer (domestic and international)

-Improving the laboratory’s role in emergency health response (Discussion of issues like dedicated high-containment
'hospital room' in the lab vs. working with local hospital for care of a LAl patient outside the lab) Le Duc can relate
UTMB approach

2. Gain of function research, gene editing, targeting and delivery and other novel biotechnology

3. Biosafety, biosecurity and bioethics
-New technology for laboratory biological risk management
-Improving response to incidents at the lab (fire, police, environment release and paramedic)

-Improving biosafety and biosecurity training we are continuing to discuss collaborations with training
programs with both Wuhan and Kunming and perhaps we will have a signed agreement to discuss by then.
-Laboratory leadership, culture and ethics Dave Franz

4. Laboratory commissioning, construction and sustainment

-Requirements for high containment labs in China and the U.S and discussion of recent projects (Possible presentation
title: “Being a good neighbor” lessons learned from Boston, UTMB and KSU)

-Community relations and public communication (Possible presentation title: High-containment labs in the community:
Health, Safety and Public Relations)

5. Areas for Enhanced Cooperation on emerging Infections, laboratory safety, and global health security between
China and the U.S.
-influenza, including avian influenza Peter Palese/Harbin speaker

Thanks, Jim

James W. Le Duc, Ph.D.

Director

Galveston National Laboratory
University of Texas Medical Branch
Galveston, TX 77555-0610

(t) 409-266-6500

(f) 409-266-6810

(@) ]/ RvZ- S e—
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From: Rusek, Benjamin [BRusek@nas.edu]

Sent: 5/25/2017 5:16:23 PM

To: LeDuc, James W. [jwleduc@UTMB.EDU]; 'David A Relman' [relman@stanford.edu); Ksiazek, Thomas G.
[tgksiaze@UTMB.EDU]; 'davidrfranz@gmail.com' [davidrfranz@gmail.com]; Swayne, David
<David.Swayne @ARS.USDA.GOV> (David.Swayne@ARS.USDA.GOV) [David.Swayne @ARS.USDA.GOV]; 'Saif, Linda'
[saif.2@osu.edu]; Shi, Pei yong [peshi@UTMB.EDU]

cC: Mendoza, Imelda [imendoza@UTMB.EDU]; Guerra, Analilia [anaguerr@UTMB.EDU]; Lowenthal, Micah
[mlowenth@nas.edu]; Morgan, LaTasha [LMorgan@nas.edu]
Subject: Program, articles and photos from Wuhan

Attachments: zh-Second China-U.S. Workshop.pdf; CAS NAS workshop news.pdf

Greetings,

| have spoken to some of you post meeting but thanks again for your work in advance of the NAS CAS workshop,
willingness to travel to Wuhan and excellent presentations at the workshop. We really appreciate the time and effort
that you put into making this event a success. | have attached a PDF of the conference book for your information.

Han Zhang at NIV sent me links to several Chinese language news articles about the workshop and the NIV's Chinese
language announcement, | ran the links through Google translate and the results are... not too bad. Screen shots of the
English translations are attached in another PDF document with links to the Chinese language article below the
translation. The NIV Chinese language link has photos:

http://www.whiov.ac.cn/xwdt 105286/zhxw/201705/t20170523 4796207.html

| am working on draft meeting summary documents and will get those out to the group ASAP. | have the Chinese ppt
presentations and copies of your final talks and will create a PDF slide book of all the presentations in the next few days.
if you would like a specific Chinese presentation file please let me know.

PS | created an album on a Google photos. It includes photos that { took and some of yours. You should be able to access
the album and upload additional photos here:|(b)(6)

Kind regards,
Benjamin J. Rusek

The U.S. National Academy of Sciences
1-202-334-3975
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2" China-U.S. Workshop on the Challenges of Emerging Infections, Laboratory Safety and Global Health Security

Foreword:

Dear Attendee,

It is our pleasure to welcome you to the 2" China-U.S. Workshop on the Challenges of
Emerging Infections, Laboratory Safety and Global Health Security.

With the development of globalization, industrialization and modernization, and the
changes in the environment and climate, different infectious diseases and various public
health emergencies are posing serious threats to human health. In addition, as the global
pace of building laboratories has been accelerated significantly, laboratory safety issues have
become increasingly prominent. Thus, the global community is facing new challenges in
public health.

This workshop will mainly focus on safe laboratory construction and operation, innovative
biotechnology, prevention of emerging infectious diseases, biosafety and bioethics. By
gathering extraordinary reports on scientific and technological achievements, and discussing
the current development on related studies, the participants from China and the United
States can communicate and get further understanding regarding new issues that occur in
field of global health biosafety. Under this condition, this workshop aims at utilizing the
advantages of China-U.S. cooperation and collaboration for responding to emerging
infectious diseases more positively and guarantee laboratory and global health biosafety, so
as to make more contributions to the medical industry and human health.

We encourage you to participate actively in the presentation sessions and not to hold back
from interacting with your new colleagues at social events. We are looking forward to three
days of exciting science and stimulating discussion that identifies future goals and strategies
to understand the challenges of emerging infections, laboratory safety and global health
security.

Thank you for coming; we hope you enjoy your stay in Wuhan.

Yours sincerely,
Zhiming Yuan and David R. Franz

Co-chairs of 2" China-U.S. Workshop on the Challenges of Emerging Infections, Laboratory
Safety and Global Health Security

FOIA Confidential Treatment Requested by Univ of Texas System UTSystem_000645



2" China-U.S. Workshop on the Challenges of Emerging Infections, Laboratory Safety and Global Health Security

General Information

Venue
All sessions of the workshop will be held in the No.4 Multi-Function Hall (3
floor) of Wanda Realm Hotel Wuhan, China.

Language
The official workshop language is English.

Presentation Facilities

PowerPoint presentations are encouraged. Laptops will be provided in the No.4
Multi-Function Hall. Speakers are advised to upload and preview their
presentations prior to each session. Staff will be available in the Hall to help set
up presentations.

Registration
The Registration Desk will be located in the lobby of the hotel at 14:00-21:00
on May.16".

Badge Policy
All registered delegates are provided with an identity badge. Please wear it at
all times to ensure admission to the workshop.

Tea Breaks
Tea breaks are shown in the program section and will be taken outside the No.4
Multi-Function Hall.

Meals

Breakfast is included in the hotel accommodation. Lunch and dinner tickets will
be available at registration. Breakfast is provided in the buffet restaurant (1
Floor) of the hotel at 06:00-10:30.
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2" China-U.S. Workshop on the Challenges of Emerging Infections, Laboratory Safety and Global Health Security

Accommodation

Participants are encouraged to stay in Wanda Realm Hotel Wuhan.
Address: No. 105 Donghu Road, Wuchang District, Wuhan, China
TEL: (86 27) 5900 8888

Conference Secretariat

The staff in Wuhan Institute of Virology, Chinese Academy of Sciences is
available for questions at all times during the workshop. For any further
information during the workshop please contact the secretariat from May 16" -
19" during the daytime hours.

The Workshop Secretariat:

Ms. Han Zhang (86) 158 2732 0997
Ms. Chun Zhang (86) 139 8620 5636
Ms. Fengyin Jin (86) 158 2759 9936

Weather in Wuhan

Weather

31/20C 31/20C
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2" China-U.S. Workshop on the Challenges of Emerging Infections, Laboratory Safety and Global Health Security

Map and Transportation
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Taxi:
The duration of taking a taxi from Wuhan Tianhe International Airport to the
venue will spend around 40 minutes.

Public Transportation:

1. Subway:

Chu He Han Jie Station on Subway Line 4 is the nearest station to the venue.
The hotel is 464 meters to the station.

2. Train:

a) Hankou Railway Station

The duration of taking a taxi from this railway station to the venue is around 30
minutes.

b) Wuhan Railway Station

It is an estimated 30-minute taxi ride from the station to the venue.

c) Wuchang Railway Station

Wuchang Railway Station is the nearest station to the venue. It is an estimated
20-minute taxi ride.
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2" China-U.S. Workshop on the Challenges of Emerging Infections, Laboratory Safety and Global Health Security

Meeting Program
Note: Each report will take 25 minutes including a 5-minute Q&A.

Date Time Agenda

Registration
14:00-21:00 Address: Wanda Realm Hotel Wuhan

th
Tuesday 16 No.105 Donghu Road, Wuchang District, Wuhan

May

19:00-21:00 Dinner

Welcome and opening remarks
Chair — Zhiming Yuan (Principle Investigator, Wuhan Institute of
Virology, CAS)

China: Xinwen Chen (Director General/Principle Investigator,
09:00-10:00 Wuhan Institute of Virology, CAS)
U.S.: Linda Saif (Academician, Ohio State University)

David Relman (Academician, Stanford University)

James LeDuc (Professor, Galveston National Laboratory)

- Technical aspects of high-containment lab sustainability:
challenges of maintaining a maximum containment laboratory

10:00-10:30 Tea break and group photo

Session 1 : Gain of function research, gene editing, targeting and delivery and other novel
biotechnology
-Thoughts on Gain of function research, gene editing, targeting and delivery and other novel
biotechnology

Wednesday -The recent advances in technology and their applications

17" May

Chair —Yanyi Wang (Deputy Director General/Principle Investigator, Wuhan Institute of Virology,
CAS)

Genome engineering and other life sciences technologies:
10:30-10:55 challenges and opportunities

David Relman (Academician, Stanford University)

Construction and rescue of a functional synthetic baculovirus

10:55-11:20 Zhihong Hu (Principle Investigator, Wuhan Institute of Virology,
CAS)
High-throughput functional genomics: coding, non-coding and
11:20-11:45 beyond
Wensheng Wei (Professor, Peking University)
11:45-14:00 Lunch

Session 2: Public health response to outbreaks and issues
-Collaborating on influenza, including avian influenza
-Host-pathogen interaction (pathogenesis)

Chair —James Le Duc (Professor, Galveston National Laboratory)
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2" China-U.S. Workshop on the Challenges of Emerging Infections, Laboratory Safety and Global Health Security

Dengue Immune Sera Enhance Zika Virus Infection in Human
14:00-14:25 Peripheral Blood Monocytes
Xia Jin (Principle Investigator, Institut Pasteur of Shanghai, CAS)
Anti-viral drug discovery in SIMM
14:25-14:50 Jianping Zuo (Principle Investigator, Shanghai Institute of Materia
Medica, CAS)
Engineered human antibody constant domain as candidate against
14:50-15:15 Ebola virus
Rui Gong (Principle Investigator, Wuhan Institute of Virology, CAS)
15:15-15:35 Tea break
_ . Antiviral drug discovery and development
15:35-16:00 Peiyong Shi (Professor, University of Texas)
Improving the laboratory’s role in emergency health response,
16:00-16:25 Communications during crisis
James Le Duc (Professor, Galveston National Laboratory)
Round Table Discussion
Chair —Zhiming Yuan (Principle Investigator, Wuhan Institute of
. . Virology, CAS)
16:25-17:25 —James Le Duc (Professor, Galveston National Laboratory)
- Review of day one and plan for day two
17:25-20:00 Dinner

Thursday
18" May

Session 3: Emerging infectious diseases and global health security

-Anti-viral countermeasures (strategy and R&D)

-Improving the laboratory’s role in emergency health response (Discussion of issues like
dedicated high-containment hospital room' in the lab vs. working with local hospital for care of a
LAl patient outside the lab)

Chair —Peiyong Shi (Professor, University of Texas)

Biosafety, Biorisk and Biosecurity — Natural spill-over: Ebola
-International efforts Man-made: International regulation
George F. Gao (Academician, Institute of Microbiology, CAS)

08:30-08:55

A One Health Strategy for Responding to Emerging Infectious
Diseases

Jiahai Lu (Professor, Zhongshan School of Medicine, Sun Yat-Sen
University)

08:55-09:20

Evolution and pathogenesis of bat SARS like coronavirus

09:20-09:45 Zhengli Shi (Principle Investigator, Wuhan Institute of Virology, CAS)

Epidemiological  characteristics of  Severe  fever  with
thrombocytopenia syndrome (SFTS) in China from first discovery
Mifang Liang (Principle Investigator, National Institute for Viral
Disease Control and Prevention)

09:45-10:10

10:10-10:20 Tea break

Animal Coronaviruses: Global Threats to Humans and Animals

10:20-10:45 Linda Saif (Academician, Ohio State University)

Existing weapons against the emerging Zika virus
Chengfeng Qin (Professor, The Academy of Military Medical
Sciences)

10:45-11:10
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2" China-U.S. Workshop on the Challenges of Emerging Infections, Laboratory Safety and Global Health Security

Avian Influenza at the Animal-Human Interface: Global Challenges
for Scientific Contributions to Control

David Swayne (Director, USDA Southeast Poultry Research
Laboratory)

Non-structural Protein 1: A Key for Flavivirus Transfer from Host to
11:35-12:00 Vector

Gong Cheng (Professor, Tsinghua University)

Rapid response to Zika virus emergence: Diagnostics and vaccine
12:00-12:25 development

Peiyong Shi (Professor, University of Texas)

12:25-14:00 Lunch

Session 4: High-level biosafety Laboratory: construction, commissioning, and sustainment
-Requirements for high containment labs in China and the U.S and discussion of recent projects
-Community relations and public communication

-Should biocontainment labs have clinical facilities?

-Biocontainment maintenance and operations / Outbreak response / Importance of reference
collections and reagents

11:10-11:35

Chair — Zhiming Yuan (Principle Investigator, Wuhan Institute of Virology, CAS)

Brief and Status Quo on China Accreditation for Biosafety
Laboratories

Peijun Zhai (Division Director, China National Accreditation Service
for Conformity Assessment)

Biocontainment operations and maintenance and UTMB training for
14:25-14:50 other containment facilities

Thomas Ksiazek (Professor, Galveston National Laboratory)
National High Containment Facilities for Animal Diseases Control
and Prevention in Harbin, China

14:00-14:25

14:50-15:15 Zhigao Bu (Director General/Principle Investigator, Harbin
Veterinary Research Institute, the Chinese Academy of Agricultural
Sciences)

Kunming National Primate Research Center of High-level
Biosafety: Future Perspective

15:15-15:40
Longding Liu (Principle Investigator, Institute of Medical Biology,
Chinese Academy of Medical Sciences)

15:40-16:00 Tea break

Session 5: Biosafety, biosecurity and bioethics

- New technology for laboratory biological risk management

- Improving response to incidents at the lab (fire, police, environment release and paramedic)
- Improving biosafety and biosecurity training

- Laboratory leadership, culture and ethics

Chair —David R. Franz (Professor, US Army Medical Research Institute of infectious Diseases)
Biosafety and bioethics consideration for emerging disease control
research

Zhiming Yuan (Principle Investigator, Wuhan Institute of Virology,
CAS)

Regulatory issues affecting the operation of a functional high
containment lab: Obtaining, shipping, maintaining and exchanging

16:00-16:25

16:25-16:50
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2" China-U.S. Workshop on the Challenges of Emerging Infections, Laboratory Safety and Global Health Security

high hazard pathogens in today’s regulatory environment. Does the
science matter?
Thomas Ksiazek (Professor, Galveston National Laboratory)
Leadership, Responsibility and Progress
David R. Franz (Professor, Kansas State University)
Conclusions
Chair —Zhiming Yuan (Principle Investigator, Wuhan Institute of
Virology, CAS)

—David R. Franz (Professor, Kansas State University)

16:50-17:15

17:15-18:00 - Conclusions from the meeting and discussion on possible roles of

CAS and NAS to enhance cooperation between the U.S. and China
on Emerging Infections, Laboratory Safety and Global Health
Security

- Concluding remarks by Zhiming Yuan and David Franz Co-chairs

18:00-20:00 Dinner

Friday 09:00-10:00 Leave for Zhengdian Park, Wuhan Institute of Virology, CAS

19" May

10:00 A visit to Wuhan P4 Lab and discussions
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2" China-U.S. Workshop on the Challenges of Emerging Infections, Laboratory Safety and Global Health Security

Bio-Sketches and Abstracts

David Relman
Academician, Stanford University

David A. Relman, M.D., is the Thomas C. and Joan M. Merigan Professor in
the Departments of Medicine, and of Microbiology and Immunology at
Stanford University, and Chief of Infectious Diseases at the Veterans Affairs
Palo Alto Health Care System in Palo Alto, California. He is also Co-Director
of the Center for International Security and Cooperation and Senior Fellow
at the Freeman Spogli Institute for International Studies at Stanford
University.

Relman was an early pioneer in the application of molecular methods for studying the human
indigenous microbiota. Most recently, his work has focused on human microbial community
assembly, and community stability and resilience in the face of disturbance. Previous work included
the development of molecular methods for identifying novel microbial pathogens, and the
subsequent identification of several historically important microbial disease agents, as well as
molecular mechanisms of bacterial pathogenesis. One of his papers was selected as “one of the 50
most important publications of the past century” by the American Society for Microbiology.

Dr. Relman received an S.B. (Biology) from MIT, M.D. from Harvard Medical School, and joined the
faculty at Stanford in 1994. He is Chair of the Forum on Microbial Threats at the National Academy of
Medicine, and a member of the Committee on Science, Technology & Law at the National Academies
of Science, and advises several US Government agencies on current and future microbial threats. He
served as vice-chair of the NAS Committee that reviewed the science performed as part of the FBI
investigation of the 2001 Anthrax Letters, as a member of the National Science Advisory Board on
Biosecurity (2005-2014), and as President of the Infectious Diseases Society of America (2012-2013).
He received an NIH Pioneer Award in 2006, an NIH Transformative Research Award in 2011, and was
elected a member of the National Academy of Medicine in 2011.

Genome engineering and other life sciences technologies: challenges and opportunities

Abstract: Advances in the life sciences in the 21* century have the potential to greatly improve the
health of humans, animals, plants, and the environment around the globe. While the overwhelming
majority of outcomes are beneficial, a small number of discoveries and capabilities pose unusual
risks for misuse and widespread harm. New methods and approaches for modifying genomes,
selecting new phenotypes, and disseminating new genetic constructs provide cogent examples of
benefits and risks. There are several critical but challenging questions that need to be discussed
across the international communities of scientists and policy-makers: Are there now experiments in
the life sciences that ought not to be undertaken or need greater scrutiny because of unusual
associated risks? What should be the process by which a consensus is reached about the
identification and management of such work? What are the moral and ethical responsibilities of life
scientists? Despite the challenges, these conversations provide important opportunities for
international collaboration and partnership that ought to be pursued.

10
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Zhihong Hu
Principle Investigator, Wuhan Institute of Virology, CAS

i Zhihong Hu received her PhD degree in Virology at the department of Virology,
Wageningen Agricultural University in the Netherlands in 1998. She has been a
research scientist at the Wuhan Institute of Virology, Chinese Academy of
Sciences since 1993 and became a professor in 1997. During 2000-2008 she had

been the Director of the Institute. Currently she is the Director of the China

Centre for General Viruses Culture Collection, and the group leader of the
research group of Systems Virology at Wuhan Institute of Virology, Chinese Academy of Sciences. Dr.
Hu’s research has focused on molecular biology and viral-host interaction of baculoviruses. Her
contributions include the functional genomics and genetic modification of Helicoverpa armigera
nucleopolyhedrovirus (HearNPV), a biological control agent against cotton bollworm. Her group
systematically revealed the structure and functional difference between the two phenotypes of
baculoviruses: budded viruses and occlusion derived viruses. Recently her group reported the
rescued of the first synthesized functional baculovirus, the largest DNA virus that has been
synthesized so far. Apart from the baculovirus research, Dr. Hu is also interested in the Severe Fever
with Thrombocytopenia Syndrome Virus (SFTSV) and Crimean-Congo Hemorrhagic Fever Virus

(CCHFV), two bunyaviruses circulating in China.

Construction and rescue of a functional synthetic baculovirus

Abstract: Synthetic viruses provide a powerful platform to delve deeper into the nature and function
of viruses. It allows genome editing by simultaneous deletion, insertion or rearrangement of a
number of genes. Most synthetic viruses have been RNA viruses (< 30 kb) and small DNA viruses.
Baculoviruses are large dsDNA viruses and have been used widely in bio-control of insect pests and
expression of pharmaceutical proteins including vaccines. Here we reported the synthesis of a ~145
kb genome of a baculovirus by a combination of PCR and recombination techniques in yeast cells. A
viable progeny virus was rescued upon transfection of insect cells with the synthetic genome. The
synthetic baculovirus had structural and functional properties similar its parental phenotype. To
date, this is the largest DNA virus synthesized and offers a leap forward in the field of gene

manipulation in baculoviruses and other large dsDNA viruses.
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Wensheng Wei
Professor, Peking University

Principle investigator of Biodynamic Optical Imaging Center (BIOPIC), Beijing
Advanced Innovation Center for Genomics, Peking-Tsinghua Center for Life
. Sciences, State Key Laboratory of Protein and Plant Gene Research, and School
of Life Sciences at Peking University. Our research is mainly focused on the

development of eukaryotic genome editing tools, especially their applications

in high-throughput functional genomics. The combination of forward and reverse genetic means is
employed, often in a high-throughput fashion, for the identification of host genes important for host

response during microbial infections or tumorigenesis.

High-throughput functional genomics: coding, non-coding and beyond

Abstract: We have previously developed a high-throughput screening method using CRISPR/Cas9
system, which has been broadly applied in the functional studies of coding genes. We have also
established the first high-throughput screening strategy for functional investigation of long non-
coding RNAs {IncRNAs) using a lentiviral paired-guide RNA (pgRNA) library. The screen identified
novel IncRNAs that can positively or negatively regulate cancer cell growth. We have recently
developed a new approach for genome-wide screening of IncRNAs, a high-throughput method to
study the function of topologically associating domains and active chromatin hubs, and, novel
approach for speedy mapping of cancer drug target sites. These high-throughput strategies will
facilitate the accurate and rapid identification of functional genomic elements in various settings,

especially in cancer related studies.
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Xia Jin

Principle Investigator, Institut Pasteur of Shanghai, CAS

Xia Jin, MD, PhD, is a Professor and Principal Investigator at Institut Pasteur of
Shanghai (IPS), Chinese Academy of Science (CAS), and Associate Director of CAS
Key Laboratory of Molecular Virology and Immunology. He had been a tenure-
track Assistant (2001-2006) and Associate Professor (2007-2012) at University of
Rochester, New York. He obtained a Medical Degree after completion of the 8-
year Curriculum at Peking Union Medical College, Beijing China, and then a PhD
degree in Viral Immunology from Open University under the tutelage of Regius

Professor of Physic, Sir G.P.S. Sisson of University of Cambridge in England. He
completed postdoctoral training with Drs. R. A. Koup and D. D. Ho, respectively, at the Aaron
Diamond AIDS Research Center in New York. While in US, he has been a Principal Investigator or Co-
investigator of over 20 research grants from NIH and The Bill & Melinda Gates Foundation. Back in
China, he has been a Principal Investigator of National Key Program Project Grant of MOST, and
grants from NSFC and CAS. He has served on numerous NIH study sections, and also as international
expert reviewer for research agencies of England, Netherland, Hong Kong, Taiwan and Singapore. He
has served as Chair (HVTN-064, HVTN-083) and Co-Chair (HVTN-063 and HVTN-094) of phase | HIV
vaccine clinical trials conducted by the HIV Vaccine Trials Network (HVTN) of NIH/NIAID. He is an
Academic Editor of PLoS ONE and Editorial Board Member of JAIDS. His laboratory works principally
on immunology and vaccine of HIV, dengue virus, Zika virus. He has published over 80 SCI papers in
academic journals such as Science, J Exp Med, J Clin Inv, J Immunol, J Virol, J Inf Dis, and Vaccine,
including a highly cited one {Jin et al., J Exp. Med., 1999; 481 times, PubMed ).

Dengue Immune Sera Enhance Zika Virus Infection in Human Peripheral Blood Monocytes

Abstract: Antibody dependent enhancement (ADE) has most often been associated with dengue
virus (DENV). New studies using leukemia cell lines suggest that DENV specific antibodies can
enhance Zika virus (ZIKV) infectivity, and vice versa. To examine in primary cells what are natural
targets for ZIKV infection and mediators of ADE, we assessed a panel of 20 serum samples obtained
from convalescent DENV-1 or DENV-3 infected subjects. All sera tested exhibited high binding
potency, while modest or none neutralization activities against ZIKV. In human peripheral blood
mononuclear cells, primary CD14+ monocytes, rather than B and T cells, were the principal
susceptible target cells and supported enhancement of ZIKV infectivity by DENV immune sera. In
addition, antibody blocking of either FcyRI (CD64), or FcyRIl (CD32), or FcyRIIl (CD16) resulted in
diminished ADE of ZIKV infection by DENV immune sera. Our findings, for the first time, identified
primary human monocytes as the major target cells for ZIKV infection, and the mediators of ADE
infection; also, each of the three types of FcyR contributed of various degree to ADE infection. These
results provide better understanding of pathogenesis of ZIKV infection and inform rational vaccine
design.
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Jianping Zuo

Principle Investigator, Shanghai Institute of Materia Medica, CAS

Dr. Jian-Ping Zuo, Professor, Lab of Immunopharmacology, State Key Laboratory

of Drug Research, Shanghai Institute of Materia Medica, Chinese Academy of

Sciences.

Shanghai Institute of Materia Medica (SIMM) has the longest history as a
comprehensive research institution for drug discovery in China. In line with the mission of
“Discovering new drugs to relieve patients suffering from various diseases”, SIMM has developed and
commercialized over 100 new drugs in the past 80 years. Recent years SIMM also work on the anti-
viral drug discovery in HBV, HCV, SARS-coV, DV, Flu-V, MERS-coV, Zika-V et al. We developed
screening system which includes molecular & cell models, animal models, and combined the modern
technology such as HTS, in silico target fishing. We did great efforts into anti-viral drug discovery
from natural products and Traditional Chinese Medicine to find out active compounds for further
study. Currently, several series of active lead compounds have been confirmed, and 3 of anti-viral

drug candidates have been established.

Dr Zuo’s group is working on the pharmacological research in the way of new drug discovery. The
major research fields are related with active compound screening, confirmation, evaluation and
mechanism study in anti-autoimmune diseases and anti-viral drug discovery. During the past 17
years, Dr. Zuo’s group have put great efforts into the new drug discovery from natural products and
Traditional Chinese Medicine. Currently, there are 3 new drug candidates on the clinical study, 1 new

drug candidate is applying for clinical study and 2 new drug candidates are on the preclinical study.

Anti-viral drug discovery in SIMM
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Rui Gong

Principle Investigator, Wuhan Institute of Virology, CAS

Dr. Rui Gong is a professor and head of Antibody Engineering Group in Wuhan
Institute of Virology {WIV), Chinese Academy of Sciences (CAS). Dr. Gong
graduated from Wuhan University in 2002 and received his Ph.D. also in Wuhan
University in 2007. He entered National Cancer Institute (NCl), National Institute
of Health (NIH), USA in 2007 for his training as a postdoctoral fellow. He joined
WIV and established his group for antibody engineering-related research in 2012.

The long-term goal of his group is to develop therapeutic antibodies and
antibody domains for treatment of viral infection and other diseases. Dr. Gong won Federal
Technology Transfer Award (NCI, USA) in 2011 and 2012, and received the support from Hundred
Talent Program of Hubei Province in 2016. He has more than twenty publications and several
patents. The grants hosed by him include the National Natural Science Foundation of China, and
Young Scientist Subject of the National High Technology Research and Development Program of
China (863 Project).

Engineered human antibody constant domain as candidate against Ebola virus

Abstract: Monoclonal antibodies have been successfully used for the therapy of many diseases.
However, because of their large size (~150 kD), many limitations have also been found during their
development and manufacture. The use of antibody fragments with smaller sizes is one of the
attractive strategies to overcome these limitations. Antibody constant CH2 domain (~12 kD) was
proposed as scaffold for library construction and selection of specific binders as novel therapeutic
candidates termed C-based single domain antibodies (C-sdAbs). The isolated CH2 is a monomeric,
independently folded domain with solved crystal structure, which contains seven B-strands
connected by three loops (loop BC, loop DE, loop FG) and two helices. In our previous work, we
engineered the native CH2 scaffold (m01s) for improve its stability and extension of its serum half-life
to about 10 hours. Panning of a phage display library based on m01s against a peptide from HIV-1
envelope protein resulted in identification of a binder m2al that could interact noncompetitively
with an HIV-1 neutralizing epitope and neonatal Fc receptor. We further modified m01s to increase
its aggregation resistance. Then, we constructed a new library based on m01s which has complexities
in excess of 10" independent clones. Panning of this library against the glycoprotein (Gp) of Ebola
virus (EBOV) resulted in selection of one dominant binder nAb7. Further affinity maturation on nAb7
was performed by random mutagenesis which led to identification of one clone (nAb7C2) with
increased binding ability to EBOV Gp. It could neutralize VSVAG-EBOVGP pseudotype virus in BHK-21
with 1Cso of ~200 nM. After further optimization, nAb7C2 mutant (nAb7C2M) was obtained which
existed as monomer, and could neutralize VSVAG-EBOVGP pseudotype virus with IC;, of less than
100 nM. These results suggest that nAb7C2M has potential for being developed as novel anti-EBOV
therapeutic candidate, and the C-sdAb technique platform could be very useful in screening of new
drugs for prophylaxis and treatment of infectious diseases.
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Pei-Yong Shi

Professor, University of Texas

Pei-Yong Shi, PhD, is I.H. Kempner Professor of Human Genetics, University of
Texas Medical Branch, Galveston Texas, USA. He is also adjunct Professor of
Emerging Infectious Diseases at the Duke-NUS Graduate Medical School in
Singapore and Honorary Professor at the Wuhan Institute of Virology, Chinese
Academy of Sciences. He received his Ph.D. in virology in 1996 from Georgia

State University. After postdoctoral training at Yale University, he joined Bristol-

Myers Squibb as a Principal Scientist to develop HIV and HCV therapeutics from
1998 to 2000. He then moved to the Wadsworth Center, New York State Department of Health, to
study West Nile virus. From 2008 to 2015, he served as Dengue Unit Head and Executive Director to
lead drug discovery at Novartis Institute for Tropical Diseases. His group developed the first
infectious clones of the epidemic strain of West Nile virus and Zika virus, discovered two RNA cap
methylation activities of flavivirus NS5 protein, identified essential RNA elements for flavivirus
replication, established various platforms for flavivirus vaccine and drug discovery, and pioneered
therapeutics development for dengue virus. He has published over 220 peer-reviewed articles and
served as Editor (ACS Infectious Diseases, Journal of General Virology, and Nature Vaccine) and
Editorial Board member (Journal of Virology, Virology, and Antiviral Research). He is internationally
recognized for his scholar and administrative accomplishments at leading research institution, public

health sector, and pharmaceutical industry.

Antiviral drug discovery and development

Abstract: Therapeutics is essential to control and treat infectious diseases. In this presentation, | will
summarize the general strategies to develop antiviral drugs. Using dengue as an example, | will
present a few projects using different antiviral approaches, including structure-based rational design,

nucleoside/nuclectide inhibitor, cell-based screening, and host target-based therapy.

Rapid response to Zika virus emergence: Diagnostics and vaccine development

Abstract: The recent emergence of Zika virus and it association with congenital malformation
prompted rapid development of novel diagnostics and vaccine development. In this presentation, |
will summarize the current status, challenges, and potential solutions on the topic of Zika diagnosis
and vaccine. In addition, | will present several novel diagnostic assays and vaccine candidates that are

being developed in our team.
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James LeDuc
Professor, Galveston National Laboratory

Dr. James LeDuc is the director of the Galveston National Laboratory, the only
full-suit BSL4 laboratory in operation on an academic campus in the United
States, and professor in the Department of Microbiology and Immunology at
University of Texas Medical Branch (UTMB) in Galveston. He holds the John
Sealy Distinguished University Chair in Tropical and Emerging Virology and the
Principal Investigator for the National Biocontainment Training Center at UTMB.
LeDuc joined UTMB in 2006 from the Centers for Disease Control (CDC) in
Atlanta where he was the Influenza Coordinator. Before moving to UTMB, he

; served as CDC’s director of the Division of Viral and Rickettsial Diseases and as
the associate director for global health in the Office of the Director at the National Center for
Infectious Diseases. Earlier he was a medical officer in charge of arboviruses and viral hemorrhagic
fevers at the World Health Organization in Geneva. LeDuc also spent 23 years as a U.S. Army officer
in the medical research and development command, with assignments in the United States and
abroad, including the Walter Reed Army Institute of Research and USAMRIID. His career began as a
field biologist with the Smithsonian Institution in West Africa. He is a fellow with the Infectious
Diseases Society of America and has published over 200 scientific articles/book chapters. Dr. LeDuc
earned his M.S.P.H and Ph.D. degrees from the University of California at Los Angeles.

Technical aspects of high-containment lab sustainability: challenges of maintaining @ maximum
containment laboratory

Abstract: The Galveston National Laboratory has operated at biological safety level -2, -3 and -4 since
2008. This experience offers us an excellent opportunity to review our costs of operations and share
information that may be helpful as China begins operation of its own biocontainment facilities. We
experienced significant costs in operations independent of the research expenses. These include
utility costs, consumable supplies such as chemical disinfectants and protective suits, security costs,
maintenance and operations personnel expenses, and health and safety training. We find these
annual costs to be about 7-9% of the original construction costs. In addition, we have found it
important to prepare for possible laboratory accidents and to actively engage in ongoing
communications with our local community to ensure their understanding of the important public
health work that is underway in our facility.

Improving the laboratory’s role in emergency health response, communications during crisis

Abstract: Biocontainment laboratories play an important role in the recognition and response to
infectious disease outbreaks by providing essential diagnostic capabilities, qualified technical
experience in handling dangerous pathogens and in serving as a source of expert commentary
regarding risk communications with the general public. The global Ebola crisis of 2014-16 provided
an excellent opportunity to demonstrate these assets and to capture key lessons. These lessons
include the need for advanced planning prior to an emergency, including identification of a trusted,
experienced spokesperson to represent your facility, welcoming the involvement of political leaders
during the crisis, providing definitive diagnostics, and coordination with the clinical care facilities to
ensure the safety of staff and appropriate management of potentially infectious specimens and
disposal of medical waste. Outbreaks are an opportunity to demonstrate the value of your facility to
your country and the world. Be prepared.
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George F. Gao

Academician, Institute of Microbiology, CAS

Professor George F. Gao obtained his PhD (DPhil) degree from Oxford University,
UK and did his postdoc work in both Oxford University and Harvard
University (with a brief stay in Calgary University). His research interests include
enveloped viruses and molecular immunology. His group research is mainly

focusing on the enveloped virus entry and release, esp. influenza virus

interspecies transmission (host jump), structure-based drug-design and
structural immunology. He is also interested in virus ecology, esp. the relationship between influenza
virus and migratory birds or live poultry markets and the bat-derived virus ecology and molecular
biology. He has published more than 420 refereed papers (Including papers in Cell, Nature, Science,
The Lancet, New England Journal of Medicine, Proceedings of the National Academy of Sciences USA
etc.), 10 books or book chapters and holds more than 25 UK, US and Chinese patents. His research
has recently expanded on public health policy and global health strategy. He directed the Institute
of Microbiology, Chinese Academy of Sciences, from 2014-2008 and is the founding director for the
Tianjin Institute of Industrial Biotechnology, CAS; A China-Japan joint lab was established during his
director-general term in 2006 in the Institute of Microbiology, CAS; He is currently the deputy
director-general of China CDC for research and lab management; He is directing the building-up of
newly-established medical school at University of Chinese Academy of Sciences; He led the China
CDC team in 2014 (From September to November, when the disease went to its sky-high level) to
work in Sierra Leone for fighting against Ebola and his heroic role there has made a great deal for the
field work. He works hard now for establishing an Africa-based center for pathogens and tropical

diseases.

Gao is a member (academician) of Chinese Academy of Sciences (elected in 2013), a fellow of The
Third World Academy of Sciences (TWAS, also known as The World Academy of Sciences) (elected in
2014), a fellow of American Academy of Microbiology (AAM, elected in 2015), an associate (foreign)
member of EMBO (European Molecular Biology Organization) (elected in 2016), a fellow of AAAS
(American Association for the Advancement of Science) (elected in 2016), a fellow of RSE (Royal
Saciety of Edinburgh) {elected in 2017).

Gao is a recipient of several international and national awards, including Thompson Reuters Research
Front Award (2008), TWAS Medical Prize (2012), Nikkei Asian Prize (2014), Tan Jiazhen (C. C. Tan)
Grand Scientific Achievement Prize (2014) and Life Science Innovation Award (2008), HLHL S&T
Advancement Award (2015), JP Wu-Paul Janssen (Medical and Pharmaceutical) Award (2015),

Japanese Foreign Minister's Commecement (2015) and Shulan Medical Sciences Award (2016).
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Jiahai Lu
Professor, Zhongshan School of Medicine, Sun Yat-Sen University

Jiahai Lu is Professor in School of Public Health, Sun Yat-Sen University, and
currently is the PhD supervisor of Epidemiology and Microbiology as well as
Principal Investigator in Laboratory for Tropical Disease Control and Prevention
and Guangdong Provincial Research Center for Severe Infectious Disease
Prevention and Control Technology. The particular field of interest is in the
infectious disease epidemiology, vaccinology and prevention and control on
zoonotic diseases.

Prof. Lu has published more than 200 peer-reviewed papers on influential journals home and abroad
such as Science, Physiological Genomics, Respiratory Research, Vaccine, and more than 40 papers
have been embodied by SCI. Besides, He acts as the editorial board member of journals in China like
Chinese Medical Journal, Chinese Journal of Preventive Medicine and International Journal of
Virology as well as the reviewer of some international journals like Vaccine and BMC Infections
diseases.

Prof. Lu is the main advocate of One Health concept in China, who had held the first One Health
international symposium in 2014, the first training school for CDC staffs and the first One Health
summer school for graduate students in 2016. Prof. Lu had established animal-exposure occupational
cohorts, and revealed avian- and swine-exposure was the main risk factors for human infected
animal-origin influenza virus, and found evidences of air-borne influenza virus in farms and poultry
markets. The results were published on Clinical infectious diseases, Journal of infectious diseases,
Journal of infection and One Health. And Prof. Lu wined the Best Poster of 3™ Global Risk Forum in
Davos, Switzerland in 2015 regarding One Health study in Guangdong, China.

A One Health Strategy for Responding to Emerging Infectious Diseases

Abstract: One Health has been accepted as a new approach and strategy to tackle public health and
biosafety problems, and was integrated into Emergent Acute Infectious Disease Control "Thirteen-
Five "Plan (2016-2020) by National Health and Family Planning Commission of the People's Republic
of China (NHFPC). This purpose is to promote One Health strategy to solve crisis caused by emerging
infectious diseases (EIDs) in China.

Our populations face imminent threats from EIDs, and over 70% of these pathogens could trace to
animals and vectors. Along with climate change, animals’ migration, economic globalization and the
Belt and Road Initiatives, EIDs emerged once or twice a year in the past 3 decades. Additionally, in
Guangdong, the frequent personnel exchanges, commodity trades, sub-tropical climate and
traditional Cantonese dietary habits, lead to high incidence of EIDs, including SARS, multiple
subtypes of avian influenza (HSN1, H5N6 and H7N9), Dengue fever and others.

In this context, One Health strategy was referred as holistic approach to respond rapidly to EIDs at
the human-animal-environment interfaces, which was expected to break the boundaries between
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animal and human health adopted collaborative, multidisciplinary and cross-sectoral approaches. We
could develop vaccines for animals and animal-exposure occupational populations to interrupt the
onset or early transmission, and also establish monitoring cohorts of animal-exposure populations to
find clues of outbreak. Therefore, we can shift the current passive surveillance based on hospital
sentinels into active response at human-animal-environment interfaces, and achieve active
monitoring and early prevention. Several One Health paradigms, such as Hendra virus control in
Australia, were proven to be more successful and lower cost in mitigating deaths than single-
discipline approaches.

One Health strategy is dedicated to establishing new levels of collaborations between disciplines,
nations and organizations, and teaching clinicians and veterinarians responding to challenges by such

a way. This is extremely important for epidemiological development, especially as applied to EIDs
control.
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Zhengli Shi
Principle Investigator, Wuhan Institute of Virology, CAS

Dr. Shi is the director of the Center for Emerging Infectious Diseases of the

Wuhan Institute of Virology. Her research focuses on viral pathogen discovery

through traditional and high-throughput sequencing techniques. She has been

studying the wildlife-borne viral pathogens, particularly bat-borne viruses
since 2004. Her group has discovered diverse novel viruses/virus antibodies in bats, including SARS-
like coronaviruses, adenoviruses, adeno-associated viruses, circoviruses, paramyxoviruses and
filoviruses in China. One of her great contributions is to uncover genetically diverse SARS-like
coronaviruses in bats with her international collaborators and provide unequivocal evidence that
bats are natural reservoirs of SARS-CoV. She has coauthored >120 publications on viral pathogen

identification, diagnosis and epidemiology.

Evolution and pathogenesis of bat SARS like coronavirus

Abstract: Horseshoe bats are recognized as the natural reservoirs of Severe Acute Respiratory
Syndrome coronavirus (SARS-CoV), as an increasing number of SARS-like coronavirus (SL-CoV) have
been detected in this bat family since 2005. However, gaps remain between currently known bat SL-
CoVs and the direct progenitor of SARS-CoV. We have conducted a 5-year surveillance of SL-CoV in a
cave inhabited by horseshoe bats in Yunnan, China. Our results revealed that genetically diverse bat
SL-CoVs were circulating in this single location, including different novel strains with high sequence
similarity to SARS-CoV in the highly variable N-terminal domain (NTD) and receptor-binding domain
(RBD) of S protein and the ORF8 region, respectively. Meanwhile, compared with other SL-CoVs,
strains identified from this cave exhibited higher sequence similarity to SARS-CoV in the non-
structural proteins. Evidence supported that frequent recombination events have occurred at
multiple genomic sites between different bat SL-CoVs within this cave and may have given birth to
the direct ancestor of SARS-CoV. These findings offered important new insight into understanding

the origin of SARS-CoV and addressed the potentially ongoing threat posed by bat SL-CoVs.
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Mifang Liang

Principle Investigator, National Institute for Viral Disease Control and Prevention

Prof. Dr. Mifang Liang, Head of Laboratory of Viral Hemorrhagic Fever(VHF),
National Institute for Viral Disease Control and Prevention, China CDC, is an
active and highly respected virology professor in China, she was awarded as an
expert to enjoy Special Government Allowance from the State Council. She

received her medical doctor degree in Zhejiang University and Chinese

Academy of Preventive Medicine in China in 1988, and post doctor training in
USAMRRID, Fort Detrick,USA for VHF researches from 1992-1996. She was invited as a visiting
professor in the University of Heidelberg, Germany from 1998-2000. She has been working on
hemorrhagic fever (VHF) viruses for nearly 30 years, including hantavirus, Dengue virus, Chikungunya
virus. CCHF virus. SFTS virus and the Ebola virus. As an national VHF expert, in the world responses
to the outbreak of EVD, she played an active a role in preparation of national documents related to
Ebola virus laboratory diagnosis, biosafety assessment. laboratory training and biosafety so on; She
also played key role in the development of EVD diagnosis kit, which was first issued by Chinese FDA,
provided to China CDC lab team to be used for clinical diagnosis of EVD in Sierra Leone.as well as the
national and provincial laboratories for monitoring, contact tracing and clinical diagnosis of possible
imported suspected EVD cases in China . She gained several national prizes in past years for her
scientific contributions to medical science, and owned more than 20 patents and over 150
publications in VHF related research fields. Prof. Liang is also a national top biosafety expert involved

in BSL-3 and BSL-4 facilities, resources, laboratory biosafety operations.

Epidemiological characteristics of Severe fever with thrombocytopenia syndrome (SFTS) in China from

first discovery

Abstract: Severe Fever with Thrombocytopenia Syndrome (SFTS), caused by SFTS virus (SFTSV) in
genus Phlebovirus of the family Bunyaviridae, is a newly discovered highly pathogenic infectious
disease. SFTS is firstly discovered in China. In 2010, SFTS surveillance was conducted in all 31
provinces of Mainland China. Here we analyzed the surveillance data of SFTS between 2010 and
2016 in Mainland China to attain an in-depth understanding of SFTS epidemiological characteristics

and trends.
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From 2010 to 2016, a total of 10917 SFTS cases, including 484 deaths, were reported in Mainland
China with the average annual incidence rate of 0.12/lakh and case fatality rate of 4.4%. SFTS cases
increased from 107 (2010) to 2949 (2016), but the annual fatality rate decreased from 14% (2010) to
2.5% (2016). SFTS cases distributed in 448 counties of 25 provinces. The top 7 provinces with SFTS
cases were Henan, Shandong, Hubei, Anhui, Liaoning, Zhejiang, and Jiangsu, which accounted for
more than 99% of the total cases. The period from April to October is the epidemic season. Reported

cases were mainly clustered in age group of 40-79 years. Farmers were under the highest risk.

Among the total reported SFTS cases, suspected cases, laboratory confirmed cases and clinical
diagnosis cases accounted for 24.5%, 50% and 25.4%, respectively. From 2011 to 2016, the
proportion of laboratory confirmed SFTS cases changed little, but that of clinical diagnosis cases
increased annually (from 9.1% in 2011 to 42.3% in 2016). However, the proportion of suspected
cases showed a downward trend from 42.1% (2011) to 11.8% (2016). The average annual fatality rate
of laboratory confirmed SFTS cases (6.4%) was higher than that of the other two categories of SFTS
cases. However, the fatality rate of suspected cases (16.0%) in Shandong was very high, which should

be paid more attention to.

Overall, the number of SFTS cases increased annually and the endemic areas expanded in China.
Currently, no specific medicine and vaccine is available for SFTS treatment and prevention. It still

remains a serious public health issue and more research on SFTS should be carried out.
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Linda Saif

Academician, Ohio State University

_ Dr. Linda Saif is a Distinguished University Professor at The Ohio State University
" (OSU) in the Food Animal Health Research Program (CFAES, OARDC) and the

Veterinary Preventive Medicine Department (CVM, OSU). She is a virologist and
. immunologist, whose research focuses on comparative aspects of enteric and
. respiratory viral infections (coronaviruses, rotaviruses and caliciviruses) of food
animals and humans. Her lab studies mucosal immunity and vaccine development

and is currently focusing on the impact of malnutrition and micronutrient
deficiencies on vaccines and interactions of probiotics and the gut microbiota with the neonatal
immune system, vaccines and viral pathogenesis. Her team’s discovery of the gut-mammary
secretory IgA axis (initial description of a common mucosal immune system) in swine was a
breakthrough for development of maternal coronavirus vaccines to passively protect neonatal
animals. Her lab identified new enteric viruses (group C rotavirus, caliciviruses), characterized their
pathogenesis and developed novel cultivation methods, diagnostic assays and vaccines for them. Her
current research emphasizes attenuated and novel bioengineered virus-like particle (VLP) vaccines
and adjuvants (vitamin A, probiotics) to prevent viral diarrheas in humans and animals and their
evaluation in germfree animal disease models. Her lab also investigates the interrelationships among
animal viruses, especially coronaviruses, and their human counterparts to assess their zoonotic
potential, mechanisms of interspecies transmission and potential vaccines. She also conducts

research on foodborne viruses including noroviruses and sapoviruses.

Dr. Saif is a member of the U.S. National Academy of Sciences (2003) and the Argentine Academia
Nacional de Agronomia y Veterinaria (2009). She is an elected Fellow of the American College of
Veterinary Microbiologists (1990), the American Association for the Advancement of Science (1995),
the American Academy of Microbiology (2004) and the National Academy of Inventors (2017). She
was awarded an Honorary Doctorate from the University of Ghent, Belgium (2003). In 2015, she
became the first woman to receive the Wolf Prize in Agriculture. She has served as a member of
advisory teams for various US and international organizations (USAID, CDC, WHO, OIE, etc), she was a
Fulbright Scholar (Argentina) and she serves on several journal editorial boards (Proc Nat Acad Sci,
Ann Rev Animal Biosciences, Frontiers in Immunology, etc). Her laboratory serves as a WHO
International Reference Lab for Animal Coronaviruses within the SARS Coronavirus Network and as
an International Reference Lab for TGEV porcine coronavirus for the Office International des
Epizooties (OIE), Paris, France. Dr. Saif holds 5 US/foreign patents and has authored or coauthored
over 350 journal publications and 62 book chapters pertaining to her research. A detailed list of her
publications is available on request.

Animal Coronaviruses: Global Threats to Humans and Animals

Abstract: The Severe Acute Respiratory Syndrome (SARS) coronavirus (beta CoV B) emerged in
humans in China in 2002. A decade later the unrelated Middle East Respiratory Syndrome (MERS)
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beta CoV C appeared, spreading to Korea in 2015, with patient fatality rates from 20-39%. The
unexpected global emergence of SARS and MERS highlights the pandemic potential of these
respiratory CoVs for humans. Although emergence of CoVs causing fatal pneumonia in adults
stunned the medical community, veterinary scientists have long been aware of the potential of CoVs
to cross species barriers, to emerge as new strains or mutants and to cause severe or fatal enteric
and respiratory infections in animals. For example, a new swine alpha CoV, the porcine epidemic
diarrhea virus (PEDV) evolved in the 1970’s from unknown sources or recombination events, evoking
fatal disease in naive pig populations in Europe, then in Asia. It subsequently diminished in severity
or became endemic as these populations acquired immunity. The impact of a recent (2013-14)
epidemic of animal CoVs is illustrated by the devastating losses of millions of baby pigs in the US
upon the sudden emergence of PEDV and a new porcine delta CoV in naive swine.

The likelihood that SARS/MERS are zoonoses transmitted from animals is not unprecedented for
CoVs based on documented interspecies transmission of animal CoVs and wildlife reservoirs for CoV.
Bats are the projected host reservoir for these alpha and beta CoVs and considered to be the
ancestral CoV for all mammalian CoVs. Subclinically infected bats may have directly transmitted PEDV
to pigs and also transmitted beta CoVs to humans via spillover from intermediate hosts {civet cats)
for SARS or resident hosts (camels) for MERS. In 1995 we reported that captive wild ruminants
harbor CoVs antigenically like bovine beta CoV A and these and a human CoV experimentally infect
calves. Bovine CoV naturally infects other mammalian species (ruminants, humans, dogs). Thus for
unexplained reasons, these beta CoVs have broad host ranges. A large RNA genome, the occurrence
of quasispecies and high recombination frequencies are important factors in CoV transmission and
evolution. CoVs pose a concern that once they adapt and are sustained in a new host, they may
establish a new CoV reservoir community, enabling emergence of new strains (intraspecies
transmission) and making eradication of such CoVs unlikely. For instance, recombinants between the
alpha CoVs, porcine transmissible gastroenteritis virus (TGEV), canine and feline CoVs represent host
range variants of the same CoV species that continue to co-evolve within these host species.
Alternatively, new animal CoVs with altered tissue tropisms and virulence may arise, likely from
quasispecies within existing strains. The porcine respiratory CoV, a naturally occurring Spike (S) gene
deletion mutant of TGEV, has an altered tissue tropism (respiratory) and virulence (milder disease)
and has largely displaced enteric TGEV from swine herds.

The emergence of SARS and MERS CoV in humans underscores a need for research to address
mechanisms and contributing factors for CoV emergence/re-emergence, interspecies transmission
and disease pathogenesis, as well as control measures for respiratory CoVs. Comparative studies of
animal CoVs have provided insights into some of these factors applicable to SARS and MERS, but
many unanswered questions remain. They include the role of superspeaders, the enhanced disease
in the elderly or persons with co-morbidities, the disappearance of SARS, the origin of MERS, etc. The
SARS and MERS pandemics highlight a need to develop comprehensive multidisciplinary One Health
strategies, that encompass veterinary and medical scientists, to address, understand and control
emerging zoonotic diseases of the 21st century.
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Chengfeng Qin
Professor, The Academy of Military Medical Sciences

Cheng-Feng Qin obtained his B.Sc. degree in Microbiology in Wuhan University,
and Ph.D degree in Microbiology in Academy of Military Medical Sciences. His
primary research interests focus on mosquito-borne flavivirus pathogenesis and
vaccine development. Current ongoing projects include: 1) to identify and

characterize viral virulence determinants and regulatory RNA elements; 2) to

rationally design live- attenuated vaccine by reverse genetic technology; and 3)

to improve vaccine stability and efficacy by using genetic and chemical methods.

Cheng-Feng Qin has been awarded as the Newton Advanced Fellowship from the UK Academy of
Medical Science, UK, the Young Investigator Program of Vanccine and Edward Jennar Vaccine Society,
the National Excellent Young Scientist Program of NSFC, the joint Award of Institute Merieux and

Chinese Society of Microbiology, and the ADVAC fellowship from Foundation Merieux.

He has published more than 80 peer-reviewed papers in Immunity, Lancet Infect Dis, elife, Cell Stem
Cell, Cell Host Microbes, PNAS, Nature Commun, Cell Res, J Virol, etc and held a dozen of national
and PCT patents on vaccine candidate and diagnosis kits. He also serves as editor or editorial board
member of several international journals including Scientific Reports, BMC Infectious Diseases, npj

Vaccines, Virol Sin, etc.

Existing weapons against the emerging Zika virus

Abstract: The ongoing Zika virus (ZIKV) outbreaks in the Americas has raised global concerns, and no
vaccine or treatment is currently available. During the past year, we have isolated virus strains
imported from Venezuela and Samoa (Lancet Infect Dis, 2016; Sci China Life Sci, 2016), and
developed the mice and non-human primate model of ZIKV infection (Cell Stem Cell, 2016; Cell Res,
2016; EBioMedicine, 2016). Using the existing platform, we have clearly shown that passive transfer
of convalescent serum from recovered patient to pregnant mice can not only suppress ZIKV
replication but also inhibit cell death and reduction of NPCs in infected fetal brains, thus preventing
microcephaly (Cell Res, 2017). We also identified a panel of anti-ZIKV monoclonal antibody and
compounds with high efficacy in vitro and in vivo (Immunity, 2017; Cell Host Microbe, 2017; Open
Forum Infect Dis, 2016). These existing countermeasures and platform provide valuable information

and resource to prevent and control the ZIKV crisis.
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David Swayne

Director, USDA Southeast Poultry Research Laboratory

Dr. David E. Swayne is the Laboratory Director (1994-present) of U.S.
Department of Agriculture’s in house high biocontainment laboratory for
poultry health research. He has a Doctorate of Veterinary Medicine
(University of Missouri, 1984), a PhD in Veterinary Pathology {(University of
Georgia, 1987), and is a board certified specialist in Veterinary Pathology and
as a Poultry Veterinarian. For past 30 years, his personal research has focused

on pathobiology and control of avian influenza in poultry. Dr. Swayne has
served on World Organization for Animal Health (OIE) committees to update the Avian Influenza
chapters in Terrestrial Animal Health Code and Manual, and completed a 16 month sabbatical to
study highly pathogenic avian influenza control programs. He currently serves as Chair of the
Executive Committee for OFFLU, the joint OIE/FAO Animal Influenza Network. He has participated in
missions or conferences on avian influenza control and biosafety/biosecurity in 44 countries during
the past 20 years. He has published over 300 peer-reviewed papers on poultry health issues.

Avian Influenza at the Animal-Human Interface: Global Challenges for Scientific Contributions to
Control

Abstract: Avian origin Influenza A viruses are ecologically, epidemiologically and genetically
interlinked between different animal species and with humans, validating the need for the practice
of One Health — One Medicine concept. OFFLU is the joint World Organization for Animal Health and
Food and Agricultural Organization (OIE-FAQ) global network of 60 leading scientist with expertise in
animal influenzas in 26 countries. OFFLU aims to reduce negative impacts of avian influenza viruses
by promoting effective collaboration between veterinary and public health experts. OFFLU puts a
strong emphasis on the importance of analyzing and sharing information, and biological material to
identify and reduce health threats early. Semiannually, OFFLU provides genetic and antigenic data
and analysis to the WHO Vaccine Composition Meeting and has begun two new Technical activities:
Avian Influenza Virus Characterization and Applied Epidemiology Technical Activities.

Since 1959, 42 epizootics of high pathogenicity avian influenza (HPAI) have occurred with 36
outbreaks using stamping-out programs exclusively, leading to rapid eradication, and five outbreaks
having also used vaccination as a control tool. The majority of the recent outbreaks of HSN1 HPAI
have occurred in Indonesia, Egypt, Vietnam, and Bangladesh, in decreasing order, were the virus is
endemic in poultry populations and has resulted in human infections. Since 2014, large outbreaks
have occurred in poultry in USA, Taiwan, South Korea and African, Middle Eastern and European
Union countries. The majority of the Gs/GD HPAI cases were H5N1 but assortment of the virus has
produced H5N2, H5N3 and H5N8 HPAI viruses of the 2.3.4.4 clade. Other outbreaks of H5 and H7
HPAI have been reported around the world, most recently in China, France, United Kingdom,
Germany, Italy, Mexico and USA. Control leading to eradication has been achieved by stamping-out
programs, but some countries have utilized vaccination as a management tool. However, vaccination
alone will not lead to eradication. Vaccination can reduced poultry illness and death and reduce
spread of the HPAIV.
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Gong Cheng

Professor, Tsinghua University

01 prof. Gong Cheng is a Principal Investigator at Tsinghua University School of

Medicine. He received the B.Sc. of Microbiology from Shandong University in
2003 and Ph.D. of Microbiology from Fudan University in 2008. From 2008 to
2012, Dr. Cheng served as a Postdoctoral Associate at Dr. Erol Fikrig Lab of Yale
University and Howard Hughes Medical Institute (HHMI). Dr. Cheng currently
leads a research unit studying the pathogenesis and immune responses of
flaviviral infections in both hosts and vectors. Dengue, Zika, Japanese encephalitis
and West Nile viruses are areas of particular interest. Studies are directed at understanding the
molecular basis of viral infection, virulence and transmission by animal and mosquito models. Dr.
Cheng has made a series of progresses in pathogenesis and antiviral immunity of mosquito-borne
virus infections. His team successfully identified multiple mosquito susceptibility factors to facilitate
flavivirus infection and transmission by mosquitoes, and developed multiple immunization strategies
in controlling the virus dissemination in nature (Cell, 2010; PLoS Pathogens, 2014a; Nature
Microbiology, 2016a; Nature, 2017). Besides, Dr. Cheng elucidated the antiviral mechanisms against
flavivirus replication in the mosquito vectors (PLoS Pathogens, 2014b; PLoS Pathogens, 2015; Trends
in Parasitology, 2016). Recently, Dr Cheng began to focus on the homeostasis of gut microbiota in
mosquitoes (Nature Microbiology, 2016b; Nature Microbiology, 2017). Overall, Dr. Cheng's studies
elucidated how both pathogens (Flavivirus) and commensal microbiome interact with the mosquito
vectors. Hopefully, this will lead to new methods for preventing mosquito-borne diseases.

Non-structural Protein 1: A Key for Flavivirus Transfer from Host to Vector

Abstract: The arbovirus life cycle involves viral transfer between a vertebrate host and an arthropod
vector, and acquisition virus from an infected mammalian host by a vector is an essential step in this
process. Here, we report that Dengue virus (DENV) nonstructural protein-1 (NS1), which is
abundantly secreted into the serum of an infected host, plays a critical role in DENV acquisition by
mosquitoes. DENV utilizes NS1 proteins produced during its vertebrate phase to enhance its
acquisition by vectors. Besides, we further reported that the antigenemia of NS1 determines Zika
virus (ZIKV) infectivity and prevalence in its mosquito vector, which acquires ZIKV via a blood meal.
Clinical ZIKV isolates from the most recent outbreak in the Americas have more robust NS1
antigenemia than the pre-epidemic Cambodian FS513025 strain because of an alanine-to-valine
amino acid substitution at the 188th residue in NS1. Further studies suggest that NS1-mediated
enhancement of ZIKV infectivity augments the prevalence of ZIKV-carrying mosquitoes via a
"mosquito-host-mosquito" transmission cycle. Our results reveal that ZIKV evolved to acquire a
spontaneous mutation in its NS1 protein, resulting in increased antigenemia of the NS1 protein.
Enhancement of NS1 antigenemia in infected hosts promotes ZIKV infectivity and prevalence in
mosquitoes, which potentially contributed to the recent ZIKV epidemics.
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Peijun Zhai

Division Director, China National Accreditation Service for Conformity Assessment

Mr. Zhai Peijun, Engineering Professor, Director of Accreditation
Department Four, China National Accreditation Service for Conformity
Assessment (CNAS). He graduated from Peking University and awarded
the Master of Public Administration (MPA) degree. He has rich
experiences in the fields of measurement, standardization and

accreditation, and engaged in developing national accreditation system
since 1997 and participated in the drafting of more than 20 national standards and 10 international
standards since 1999.

Now he is the convener of WG6 Medical Accreditation of International Laboratory Accreditation
Cooperation (ILAC), the member of I1SO/TC212/WG1 and ISO/TC276/WG2, the vice chairmen of
SAC/TC136 and the biosafety professional committee of Chinese Society of Microbiology.

He has been awarded the honorary titles of "innovation prize of outstanding youth” issued by China
central government, won the provincial prizes in the area of science and technology.

Brief and Status Quo on China Accreditation for Biosafety Laboratories

Biosafety is an important part of China’s national strategic security. The protection level and testing
capability of biosafety laboratories can not only ensure the safety of researchers, but also affect
environmental safety and social safety.

The SARS epidemic in 2003 has not only brought health threats to a large number of medical
workers, but also caused great losses to social and economic development and drew public attention
to biosafety. To learn from this lesson, the State Council issued the Regulation on the Biosafety
Management of Pathogenic Microbe Labs in 2004, which stipulated the construction, management
and qualification granting of biosafety laboratories in the form of laws and regulations. The
Regulation requires that P3 and P4 biosafety laboratories must be approved by the nation.

High-level biosafety laboratory accreditation is a mandatory and unique accreditation system in
China. The accreditation shall be carried out in accordance with the national standard GB19489 and
relevant laws and regulations. The accreditation procedures are formulated based on the
international standard ISO/IEC 17011 “Conformity Assessment: General Requirements for
Accreditation Authorities”, and are in line with international requirements.

China National Accreditation Service for Conformity Assessment (CNAS) is the sole national
accreditation authority established by the Certification and Accreditation Administration
Department of the State Council in accordance with the relevant laws and regulations of our country.
The CNAS is responsible for the accreditation of laboratories, inspection authorities and certification
authorities in China. CNAS is a contracting organization and full-fledged member of the International
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Laboratory Accreditation Cooperation (ILAC) and the Asia-Pacific Laboratory Accreditation
Cooperation (APLAC), and is the sole representative of China for participating in international
accreditation affairs. CNAS has signed the International Mutual Recognition Agreement (MRA) after
accepting international peer review, which has laid a foundation for international recognition of
inspection and testing reports issued by accredited laboratories in China.

Up to now, CNAS has granted accreditation to more than 8,000 laboratories and inspection
authorities covering all important sectors of national economy, and made positive contributions to

China’s economic and social development. In terms of biosafety, accreditation has also played an
important role in promoting the construction and management of biosafety laboratories in China.
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Thomas Ksiazek

Professor, Galveston National Laboratory

Thomas Ksiazek, Ph.D., is the director of high containment laboratory
operations for the Galveston National Laboratory at the University of Texas
Medical Branch. In addition to his work for the Galveston National
Laboratory, he is a professor in the departments of pathology and
microbiology and immunology at the University of Texas Medical Branch. Dr.

Ksiazek is also director of the National Biodefense Training Center and a

world-renowned virus expert with 40 years of experience on the front lines
of some of the worst outbreaks the world has ever seen. Before coming to the medical branch, he
was chief of the Special Pathogens Branch at the CDC in Atlanta where he coordinated outbreak and
control responses to especially dangerous pathogens such as Ebola, Marburg and SARS. He was one
of the discoverers of the SARS virus. Through the years, he has played a significant role in disease
discovery and outbreak response efforts in Asia, Africa, South America and the Middle East. He has a
bachelor’s degree in biological sciences and a DVM from Kansas State University, a master’s degree in
virology from the University of Wisconsin, Madison, and a Ph.D. in epidemiology/virology from the

University of California, Berkeley. He is the author of more than 350 research papers.

Biocontainment operations and maintenance and UTMB training for other containment facilities

Abstract: A brief account of BSL4 operations and maintenance at the GNL facility will be discussed.
UTMBs role in training scientists and operations and maintenance personnel from other facilities will

also be presented.

Regulatory issues affecting the operation of a functional high containment lab: Obtaining, shipping,
maintaining and exchanging high hazard pathogens in today’s regulatory environment. Does the

science matter?

Abstract: The current security driven regulatory environment makes the day to day necessities of
having pathogens available to do necessary work a daunting and increasingly expensive enterprise.
In addition, institutional liability and intellectual property issues have made the exchange of
necessary infectious materials a contentious and increasingly difficult process, even in the face of
high priority need for applied science research in the face of epidemics or emerging diseases of high

international concern.
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Zhigao Bu

Director General/Principle Investigator, Harbin Veterinary Research Institute, the Chinese Academy of
Agricultural Sciences

Zhigao Bu received his preliminary professional education (1980-1984) in
domestic husbandry and veterinary, Jiangsu Polytechnic College of Agriculture and
Forestry, China, MS (1991-1994) and PhD (1994-1997) degree education in

veterinary pathology, Nanjing Agricultural University, China. He was a technician
and teaching assistant in College of Veterinary Medicine, Nanjing Agricultural
University, from 1984 to 1991; an assistant and associate professor in animal viral
infectious diseases in HVRI, CAAS, from 1997 to 2000, a visit scholar in
Department of Microbiology and Immunology, Emory University School of Medicine, USA, from 2000
to 2003.

Since 2003, as a professor and the team leader in HVRI, CAAS, he has been working on research and
technology inovation for control and prevention of zoonosis and exotic animal infectious diseases,
including bird flu, rabies, brucella, peste des petits ruminants, blue tongue disease, Raft valley fever,
Japanese encephalitis, West Nile fever, Nipah disease, SARS and MERS, et al.. So far, he has
published more than 90 research papers or reviews in international Peer-Review journals, got total
36 patterns authorized, eight safety certificates of genetic modified microbes approved for field
application, one novel recombinant live virus vectored vaccine against H5 AIV/NDV and one cELISA

diagnosis kit for brucella licenced and industrialized.

National High Containment Facilities for Animal Diseases Control and Prevention in Harbin, China

Abstract: China is the largest developing country with largest population citizen as well as largest
population of livestock for most species in the world. Fast growing economy promotes extremely
active international travelling and impels huge import of animal products in China. This country
continually faces serious domestic and global challenges in veterinary and public health. The
National High Containment Facilities for Animal Diseases Control and Prevention (NHCFAD) had
been constructed in the new campus of Harbin Veterinary Research Institute (HVRI) of Chinese
Academy of Agricultural Science (CAAS) by the end of 2016. Facilities compose six-floor building (two
floors underground), total space 20, 000 m2. The high containment zoon constitutes five BSL-4 Labs,
four ABSL-4 Labs, five BSL-3 Labs, four ABSL-3 Labs and one BSL-3 necropsy area, total 4500 m2.
These facilities meet the bio-safety standards to perform infection studies with different Risk Group 3
and Risk Group 4 pathogens, in different cells and different animals, including large farm animal
(swine, sheep, cattle, horse, camel, etc.). In fact, this is only one ABSL-4 large farm animal infection
facility in China. The accomplishment of NHCFAD is a big break through to enhance the capability
against highly dangerous animal infectious diseases and zoonosis for China and will benefit

veterinary and public health of whole world.
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Yunzhang Hu
Principle Investigator, Institute of Medical Biology, Chinese Academy of Medical Sciences

Yunzhang Hu, professor, the tutor of PhD and the head of the
vaccinology department in Institute of Medical Biology, Chinese Academy
of Medical Sciences /Peking Union Medical College. He is also the vice-

director of Kunming Ntional Primate Research Center of High-level

WS Biosafety. Graduated from Yunnan University with master degree in
1989, he is mainly engaged in the Pathogenic Biology, His research Interests include development
of novel vaccines and vaccine adjuvants, especially therapeutic vaccines for metabolic diseases, such
as diabetes. So far he has been authorized more than 10 patents of invention, and published more

than 70 papers.

Kunming National Primate Research Center of High-level Biosafety: Future Perspective

Abstract: During SARS epidemic in 2003, the Ministry of Science and Technology and the Ministry of
Health set up three high-level biosafety laboratories as national strategic needs across the country
that they were located in Wuhan, Harbin and Kunming. The Kunming National Primate Research
Center of High-level Biosafety is located in Kunming, China. The project started in 2008, and the
facility has been finished. As a national key project, it will become an important basic research

platform for discovering, monitoring and controlling, preventing infectious diseases in China.

The scale of the construction of the center is 17,257 square meters, and a total investment is 286.65
million yuan. The center includes BSL-2, ABSL-3, ABSL-4 laboratory and drug and vaccine evaluation,
the basic research area, animal quarantine and breeding areas of the three main functional areas,
and the corresponding auxiliary facilities. The project mainly includes the following buildings:
Administrative offices and canteens (Building 1), ABSL-3/4 lab (Building 2), Quarantine animal room
(Building 3), Laboratory animal keeping room (Building 4), Center power station (Building 5), Boiler
room (Building 6), Guard room and gate (Building 7), Living pool, fire pool and pump room (Building
8). In future, the center will strive to become a national vaccine research and development center for
severe infectious diseases, national biological resources and information database for severe
infectious diseases and leading biosecurity center for severe infectious disease vaccine research and

development in China.
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Zhiming Yuan

Principle Investigator, Wuhan Institute of Virology, CAS

Yuan Zhiming got his Ph.D. on microbiology and biotechnology at Sun Yat-sen
University, and then trained and worked in France, Denmark, United States for
several years. He was appointed as the President of Wuhan Branch, Chinese
Academy of Science since 2012, the Deputy Director and Professor in Wuhan
Institute of Virology, CAS since year 2000. He received the Outstanding
Innovative Youth in Science and Technology award from the city of Wuhan, the
Medal for Youth of May 4th for Hubei Province and the Distinguished Young
Specialist in Hubei Province. As a principal investigator, his research group works

on the diagnosis and drug discovery of aborviruses, genomics, insecticidal proteins and their mode of
action, genetically modification of entomopathogenic bacteria (Bacillus spp), as well as the
production, standardization and application of bio-pesticide and other microbial agents. Since 2003,
he was appointed the chairman of Institutional Biosafety Committee, member of National Laboratory
Biosafety Committee, advisor of different national technical committees on biosafey management,
general manager of National High-Level Biosafety Laboratory in Wuhan. In addition, he was elected
as President of Hubei Society for Microbiology in 2008. Along providing expertise and consultative
services to both private companies and government institutions on matters of biotechnology and
biosafety, he has given many lectures to national and international audiences. He published more
than 140 scientific papers on Bacillus spp and aborvirus during his career.

Biosafety and bioethics consideration for emerging disease control research

Due to the worldwide environmental changes and globalization, new and re-emerging diseases and
man-made threats have been becoming a global challenge to the world health security. For
protecting researchers from infection in laboratory and keeping pathogens from escaping into the
environment, different levels of biosafety laboratories are needed for pathogens detection,
diagnostics, interaction of pathogens and hosts, therapy method development for infected
individuals and prevention of these infectious agents. Meamwihle, with the development of
technology in the fields of the genonomics, sythetic biology, reverve genetics, nanosciences and so
on, the advances in life sciences and biotechnology bring benefits to medicine, public health and
agriculture, it also arises the consideration of the potential risk to public safety and security from the
misuse of these technology. In the last decades, the Chinese government strengthened the
legislation procedure on biosafety management, enacted the laws, rules and standards on infectious
material transportation biosafety management of laboratory approval process, design, construction,
inspection, certification and operation at the central governmental and ministrial level and all of
these law and rules will guarantee the biosafety for transfer of infectious materials, pathogens
management and the function of laboratories in China. Besides, the Chinese govenment and some
academies of sciences have set up National and Institutional Ethics Review Committees for the
enforcement of scientific morality for infectious disease control research.
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David R. Franz
Professor, Kansas State University

David R. Franz, D.V.M., Ph.D., holds an adjunct appointment as professor in
the Department of Diagnostic Medicine and Pathobiology at the College of
Veterinary Medicine, Kansas State University. His current focus and

research relates to the role of international engagement in the life sciences

as a component of national security policy. Dr. Franz holds a DV.M. from
L Kansas State University and a Ph.D. in Physiology from Baylor College of
Medicine. Dr. Franz served in the U.S. Army Medical Research and Materiel Command for 23 of 27
years on active duty and retired as Colonel. He served as Commander at the USAMRIID and as
Deputy Commander of the Medical Research and Materiel Command. Dr. Franz is the recipient of
numerous honors and awards. Dr. Franz was the Chief Inspector on three United Nations Special
Commission biological warfare inspection missions to Irag. He also served as a member of the first
two U.S.-U.K. teams that visited Russia in support of the Trilateral Joint Statement on Biological
Weapons and as a member of the Trilateral Experts’ Committee for biological weapons negotiations.
Dr. Franz was Technical Editor for the Textbook of Military Medicine on Medical Aspects of Chemical
and Biological Warfare released in 1997. Dr. Franz has co-chaired, chaired or served as a member on
over twenty National Academies of Sciences, Engineering, and Medicine committees. He is currently
a member of the Committee on International Security and Arms Control and leads many other

biosecurity and bioengagement efforts around the world.
Leadership, Responsibility and Progress

Abstract: Fifteen million humans die of communicable and contagious disease globally each year.
The biotechnology revolution has brought us extremely powerful tools to prevent, diagnose and
treat these diseases. At the same time, there are new concerns about the safety and even the
security of our infectious disease laboratories. As concerned governments regulate this important
work we must be careful to seek balance; regulation is necessary but not sufficient...and can be
overdone. Enlightened leaders can make a difference that regulations cannot equal. Dr. Franz will
consider the way ahead and underscore the importance of local leadership by global networks of
responsible scientists to enhance safety and security of all our citizens while accelerating the

progress of our research and productivity of the broader life sciences enterprise.
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Donglai Wu

Principle Investigator, Harbin Veterinary Research Institute, the Chinese Academy of Agricultural
Sciences

Donglai Wu received his BA (1978-1982) education in veterinary, Northeast

Agriculture University, China, MS (1983-1985) degree education in preventive

veterinary medicine, Graduate School of Chinese Academy of Agriculture
Emtmuﬂ Sciences, China and PhD (1993-1997) degree education in veterinary
pathology,Gifu University, Japan. He was an assistant and associate professor in animal viral

infectious diseases in HVRI, CAAS, from 1985 to 2003.
Since 2003, as a professor and the team leader in HVRI, CAAS, he has been working on research and
technology inovation for control and prevention of zoonosis and exotic animal infectious diseases,

including Blue Tongue, West Nile fever and SARS etc. So far, he has published more than 70 research

papers in international Peer-Review journals, got total 12 patterns authorized.
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2" China-U.S. Workshop on the Challenges of Emerging Infections, Laboratory Safety and Global Health Security

Benjamin J. Rusek

Senior Program Officer, National Academy of Sciences

Benjamin Rusek, senior program officer for in the Policy and Global Affairs
Division of the National Academies of Sciences, Engineering, and Medicine. He

has supported successful collaborative work with Chinese counterparts for

more than ten years, serving as the study director for the project that produced the NAS report
Biosecurity Challenges of the Global Expansion of High-Containment Biological Laboratories (2012).
He has organized workshops in India, Pakistan, Brazil, and other countries, often focused on the life
sciences. He was a member of the Executive Board of International Student/Young Pugwash and
Chair of ISYP from 2008-2013. He previously held various positions at the Henry L. Stimson Center,
the Arms Control Association, and the U.S. National Air and Space Museum. Ben has a B.A. in

political science from Ohio State University and an M.A. in political science from Purdue University.
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2" China-U.S. Workshop on the Challenges of Emerging Infections, Laboratory Safety and Global Health Security

Address List:

1 David R. Franz Kansas State University davidrfranz@gmail.com
2 Linda Saif Ohio State University saif.2@osu.edu
3 David Relman Stanford University relman@stanford.edu
4 James W. Le Duc Galveston National Laboratory jwleduc@UTMB.EDU
5 Thomas Ksiazek Galveston National Laboratory tgksiaze@utmb.edu
6 Benjamin J. Rusek National Academy of Sciences BRusek@nas.edu
7 Peiyong Shi University of Texas peshi@UTMB.EDU
8 David Swayne USDA Southeast Poultry Research Laboratory David.Swayne@ars.usda.gov
9 George F. Gao Institute of Microbiology, CAS gaof@im.ac.cn
. Harbin Veterinary Research Institute, the .
10 Zhigao Bu Chinese Academr:of Agricultural Sciences buzhigao@caas.cn
. Harbin Veterinary Research Institute, the .
1 Donglai Wu Chinese Academr:of Agricultural Sciences diwu@hvri.ac.cn
12 Yunzhang Hu Institute of Medical I.Biology.!, Chinese Academy |(b)(6)
of Medical Sciences
13 Longding Liu Institute of Medical Eiolog\f, Chinese Academy (b)(6)
of Medical Sciences
.. . China National Accreditation Service for -
14 Peijun Zhai Conformity Assessment zhaipj@cnas.org.cn
15 Wensheng Wei Peking University wswei@pku.edu.cn
16 Mifang Liang National Institute ;?-;\:rlmli:r:sease Control and mifangl @vip.sina.com
17 Xiaoxia Huang National Institute for Viral. Disease Control and (b)(6)
Prevention
18 Xia Jin Institut Pasteur of Shanghai, CAS Xjin@ips.ac.cn
19 Jianping Zuo Shanghai Institute of Materia Medica, CAS jpzuo@mail.shcnc.ac.cn
20 Jiahai Lu Sun Yat-Sen University lujiahai@mail.sysu.edu.cn
21 Gong Cheng Tsinghua University gongcheng@mail.tsinghua.edu.cn
22 Chengfeng Qin The Academy of Military Medical Sciences  |(b)(6)
23 Qingquan Zhang Bureau of International Co-operation, CAS ggzhang@cashg.ac.cn
24 Weiwen Zhang Tianjin University wwzhang8@tju.edu.cn
25 Yang Xue Tianjin University xueyang@tju.edu.cn
26 JiYang Tianjin University yangji04@sina.com
27 Fangzhong Wang Tianjin University (b)(6)
28 Fangxiu Zhu Florida State University fzhu@bio.fsu.edu
29 Minghua Li Kunming Institute of Zoology, CAS limh@mail.kiz.ac.cn
30 Zhiming Yuan Wuhan Institute of Virology, CAS yzm@wh.iov.cn
31 Xinwen Chen Wuhan Institute of Virology, CAS chenxw@wh.iov.cn
32 Yanyi Wang Wubhan Institute of Virology, CAS wangyy@wh.iov.cn
33 Zhengli Shi Wuhan Institute of Virology, CAS zlshi@wh.iov.cn
34 Zhihong Hu Wuhan Institute of Virology, CAS huzh@wh.iov.cn
35 Rui Gong Wuhan Institute of Virology, CAS gongr@wh.iov.cn
36 Bo Zhang Wuhan Institute of Virology, CAS zhangbo@wh.iov.cn
37 Hongping Wei Wuhan Institute of Virology, CAS hpwei@wh.iov.cn
38 Ke Peng Wuhan Institute of Virology, CAS pengke@wh.iov.cn
39 Xulin Chen Wuhan Institute of Virology, CAS chenxl@wh.iov.cn
40 Qin Fang Wuhan Institute of Virology, CAS gfang@wh.iov.cn
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2" China-U.S. Workshop on the Challenges of Emerging Infections, Laboratory Safety and Global Health Security

41 Chaoyang Li Wuhan Institute of Virology, CAS cyli@wh.iov.cn
42 Minhua Luo Wuhan Institute of Virology, CAS luomh@wh.iov.cn
43 Gengfu Xiao Wuhan Institute of Virology, CAS xiaogf@wh.iov.cn
44 Rongge Yang Wubhan Institute of Virology, CAS ryang@wh.iov.cn
45 Fei Deng Wuhan Institute of Virology, CAS df@wh.iov.cn

46 Hualin Wang Wuhan Institute of Virology, CAS h.wang@wh.iov.cn
47 Meiying Gao Wuhan Institute of Virology, CAS mugao@wh.iov.cn
48 Xiulian Sun Wuhan Institute of Virology, CAS sunxl@wh.iov.cn
49 Zhongxin Zhang Wuhan Institute of Virology, CAS zhangzx@wh.iov.cn
50 Jiaoyu Deng Wubhan Institute of Virology, CAS dengjy@wh.iov.cn
51 Zongqiang Cui Wuhan Institute of Virology, CAS czq@wh.iov.cn
52 Feng Li Wuhan Institute of Virology, CAS fli@wh.iov.cn

53 Dong Men Wuhan Institute of Virology, CAS d.men@wh.iov.cn
54 Qinxue Hu Wuhan Institute of Virology, CAS ghu@wh.iov.cn
55 Huimin Yan Wuhan Institute of Virology, CAS hmyan@wh.iov.cn
56 Bin Wei Wuhan Institute of Virology, CAS weibin@wh.iov.cn
57 Shiyun Chen Wuhan Institute of Virology, CAS sychen@wh.iov.cn
58 Peng Gong Wuhan Institute of Virology, CAS gongpeng@wh.iov.cn
59 Wuxiang Guan Wuhan Institute of Virology, CAS guanwx@wh.iov.cn
60 Quanjiao Chen Wuhan Institute of Virology, CAS chengj@wh.iov.cn
61 Jianjun Chen Wubhan Institute of Virology, CAS chenjj@wh.iov.cn
62 Hanzhong Wang Wuhan Institute of Virology, CAS wanghz@wh.iov.cn
63 Bin Yan Wuhan Institute of Virology, CAS yb@wh.iov.cn
64 Sheng Cao Wuhan Institute of Virology, CAS caosheng@wh.iov.cn
65 Jie Cui Wuhan Institute of Virology, CAS jiecui@wh.iov.cn
66 Xi Zhou Wuhan Institute of Virology, CAS zhouxi@wh.iov.cn
67 Yi Huang Wubhan Institute of Virology, CAS hy@wh.iov.cn

68 Liping Li Wuhan Institute of Virology, CAS llp@wh.iov.cn

69 Han Zhang Wuhan Institute of Virology, CAS zhanghan@wh.iov.cn
70 Doudou Chen Wuhan Institute of Virology, CAS chendd@wh.iov.cn
71 Chun Zhang Wuhan Institute of Virology, CAS zhangchun@wh.iov.cn
72 Fengyin Jin Wuhan Institute of Virology, CAS jfy@wh.iov.cn

73 Manli Wang Wuhan Institute of Virology, CAS wangml@wh.iov.cn
74 Jiang Li Wuhan Institute of Virology, CAS lijlang@wh.iov.cn
75 Fenghua Zhang Wuhan Institute of Virology, CAS (b)(6)

76 Yunjia Ning Wuhan Institute of Virology, CAS nyj@wh.iov.cn
77 Yi Li Wuhan Institute of Virology, CAS liyi@wh.iov.cn
78 Shu Shen Wubhan Institute of Virology, CAS shenshu@wh.iov.cn
79 Jun Wang Wuhan Institute of Virology, CAS wangjun@wh.iov.cn
80 Yanfang Zhang Wuhan Institute of Virology, CAS zhangyf@wh.iov.cn
81 Min Zhou Wuhan Institute of Virology, CAS zhoumin@wh.iov.cn
82 Yuan Bai Wuhan Institute of Virology, CAS by@wh.iov.cn
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http://www.hb.chinanews.com/news/2017/0518/280970.htmI?from=singlemessage&isappinstalled=0

FOIA Confidential Treatment Requested by Univ of Texas System UTSystem_000683



The establishment of experimental norms requires international
joint efforts

"There are some sgpeyvimends that ayz noy suwre if the risk shedld be done becwmige of the righk
that ip greater thar the berefits.” Hov should a coveensuz by reached on the derdificstion and
managenant of this work? The sthics of 1life scisptiszts el What iz sthical resporsibility? “On May
17th, Frofessor Stendord Thoversity, David Eslman of the Nabimsnal Instaitute of Medicire, held the
gecond Sine-lE yvee Ddfectious diesace, lsboratory szufery and plcobal Health and safery challenges at
the semingr raised & gleobal medical commmity concerne.

David shares the thens “Cencmz Engireering avd Cther Life Scasnce Techvolegy: Challerges and

portizaties . At the begirenrg of the sharing, David used a world map with arrews to show the path
of new and norrysw dissass, And then irgredoced the 1life sciences based on the classificatiom of the

Process.

Daeid believas that the solevee and technelogy at the fTorefrant of the Zist oembury haes
pofficisd potential to daprove the health of loman beings, animals sl plants and the envirerossd
of the sarth., Although the vast majority of the vesulizs are bewmeficial, Iut a small part of the
dizecovery will bring us the risdk of misuge ad injury. These nisuse, some are asocidental, benign,
wnaware, bt some ars drderdannal. There ays some ssmerizerds thet ars uncsrtain if the risk iz
graater ther the bepmsfit, So how should thiz work be properly idergifised and romaged? David belisves
that the best sohuwtian 2zt the mopsnt iz 2 mixamize the risk. First, the espsrimental progssy
vegquires full trareparency, and secondly, 1o establish a specification for reagert acqusition Of
ponpwe, this reoiives the toint efforte of individeals, professional orgemazsiions, nebilonal lesders
sl Ay evred tomal orgardest inne,

"The strevgih of the individuzl in the fisld of 1ife soiencss omy compete with the large
ergarizations that weve twenty years ago becsaze the thyesheld for entyy ints the life soisness is
mach lower and the process iz mors efficisd and quck.” Dand is delighted to sheys with local
experts His point of wiew, "35, esch individual contributzom o the life scisnces i3 growing, om
et be undevsstinated

It ig remported that this mesting by the Chinese foxdemy of Scienves, the US Academy of Soiwnces,
the Chonese Acsdemy of Solencss, Wohan Instotute of Yieology, Wubha Institite of Miorehicliogy oo
host, Haeting focus o the new outbresk of andsctious diseases epmidemic prevedtion and cordyol,
laboratory safety and global health and sthey 1ssums to disogs.
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http://www.stdaily.com/cxzg80/kebaojicui/2017-
05/18/content_545019.shtml?from=singlemessage&isappinstalled=0#10006-weixin-1-52626-
6b3bffd01fdde4900130bc5a2751b6d1\

The 2nd Sino-US Sveposium on Emerging Infectious Dissases, Lsboratory Safety snd Global
Health Security Challenges

=

Recently, sponsored by the Chinese Academy of Sciences, the US Acadeny of Sciences, Buhan Institute of
Virelogy, Chinese Academy of Sciences, Hubel Province and Bubhan Institute of Blercbiology jointly hosted the second
Sinc-S new infsetious dissases, laberatory safety and global health and safety challenzes seminar ¢ Jnd Chma- US
Wockshop on the Challenges of Emerzing Infections, Laboratory Safety and Global Health Security | in Wuhan, From China, the United

States, Pakiztan, Fenya and other couniries and regions, more than 190 experts and schelars.

The opening seremeny by the Wuhar virus researcher, Wuohan Faticnal Biossfety Laboratory Brector Tusn Zhinming
presided over, Wu Xinwer, director of the Buban Instizute of Veterinsry Eedicine, gave a warm welcome to the
sxperts and scholars who participated in the mesting and wish the conference & complete success, The Conzress has
specialized access to sexual function, gene editing, gene targeting and gene delivery, as well as other irnovative
bigtechnoleogy, coping with public health smergencies, new infectious diseases and global public health ssowity,
nigh-level biosscurity Laboratery: construction, commissioning and operation snd maintensnce, “and” biossourity,
Wogecrity and bioethics “and other Five major thewes, a total of 23 thematis reports, focusing on new outbresks

aof infecticus dissases prevention and control issues such as prevention and treatment. American Academy of

Griences, Professor of Chis ate Umiveraity Luda Saef , Awerican Academy of Badical Sciencss, Stanford Ussvessny
Professor David Relman , the United Ststes Galveston National Laboratory Professor lames Lelhic |, Chinese Acadeny of

Sciences Gas Fu and other irvvited experts to attend

The Sino-US Symposium on Emerging Infectious Dissases, Laberatory Safety and Global Health Sewurity Challengss
iz & series of academic conferences co-zponsored by China and the United States. It aims to bring together the
sutstanding scisntific and technologicoal achisvements of China and the United States in relevant fields, to play
the advantages of Sine-U3 cooperation and Joint research, to better cope with the outbresk of rse infecticus
disensss, o snsore laborastory safety end global health seoawrity. Coumtry and sven human health cavse to

centribute.

http://www.whiov.ac.cn/xwdt_105286/zhxw/201705/t20170523_4796207.html
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From: Yuan Zhiming [yzm@wh.iov.cn]

Sent: 5/25/2017 10:33:39 PM

To: David Franz [davidrfranz@gmail.com]

CcC: Benjamin Rusek [BRusek@nas.edu]; Shi, Pei yong [peshi@UTMB.EDU]; Ksiazek, Thomas G. [tgksiaze@UTMB.EDU];
LeDuc, James W. [jwleduc@UTMB.EDU]; zhanghan [zhanghan@wh.iov.cn]; chenxw [chenxw@wh.iov.cn]

Subject: Re: Re: Thank you!

pDear A1l friends

Thanks you for your contributiion for the excellent 2nd china-UsS workshop on challenges of emerging
infectious, laboratory biosafety and global health security. without your help, we can not have this good
communication chance for the scientists and we can not discuss the important public hearth affires with
the previliged scientists from China and USA. During the meeting,

the scientists, policymakers, advisors from China and USA exchange the great achievements in science and
technology in related areas, discussed the new conception and new strategy for disease control, the roles
of biosafety, biosecurity and biocethics in infectious disease control, and discussed for the possibility
for future cooperation between the Chinese and American, especially the official coopeation between our
institute and Gaveston laboratory. I hope this meeting will be a milestone for futher Sino-US cooperation
on infectious disease control, and I hope your stay in Wuhan will be the most precious memory in your
profession.

Yes,we need to have a meeting report, indicating our activities, concerns and suggestion for futher
action for both academies, letingthe top leaders understand the effectivness, practisibility and
prospective of this meeting. And we need to have a draft memorandum of understanding on collaborations
between UTMB and the our institute, quarentteeing, ensuring the good start has a productive results.
Hopefully we can sign this kind of memorandum in nest meeting in USA.

we looking forward to seeing you soon in USA, if there is anything I can do, please let me know.
Regards to all.

Zhiming

>>

>> We look forward to working with you as we prepare for a follow-up meeting here in the States. We
would welcome your suggestions for topics to discuss and the most opportune dates for you to travel to
the States.

>>

>> Again, thank you and your very accomplished team of assistants for all your hard work in making the
workshop an outstanding success.

>

>I underscore Jim’ s thanks to you for organizing and hosting an outstanding meeting in Wuhan last week.
I believe each of us came away with a similar very positive perspective regarding the meeting, the venue,
the city around us and particularly the cChinese colleagues with whom we met. I was also pleased that you
invited so many young people-our future-and I enjoyed discussions with them during the week. As Jim says,
there are numerous opportunities for us to continue collaborations. [Pei Youg has passed on your
additional thoughts regarding collaborations after the formal meeting and they will be included in Ben’ s
draft notes.] I believe, together, our participants from both sides have planted seeds for joint future
scientific work and policy discussions, important to all our citizens. We look forward to a meeting in
Galveston and continued opportunities to work together.

>

>Best regards, Dave

>
>David R. Franz DVM, Ph.D

(b)(6)

V VV VWV VY

>> On May 23, 2017, at 11:42 AM, LeDuc, James W. <jwleduc@UTMB.EDU> wrote:
>>
>> Dear Zzhiming,
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>>

>> Thank you so much for organizing the recent workshop on emerging infections and for bringing together
such a distinguished group of experts. The wanda Realm Hotel was the perfect venue with a beautiful
meeting space, excellent food and a convenient location next to Han Street that allowed for a pleasant
evening stroll. I thought the talks were especially enlightening and I appreciated very much having the
opportunity to hear from the many Chinese experts that attended. It was clear that the gifted scientists
who joined us are doing some remarkable research. I look forward to hearing more from them in the
future. There are obvious opportunities for collaborations and I trust that in the coming months we will
succeed in building new partnerships.

>

>> Thank you also for arranging the tour of the new BSL4 laboratory. You should be very proud of this
beautiful facility and we all look forward to it becoming fully operational very soon. I know that this
has been a long and arduous process for you and your team!

>>

>> We look forward to receiving the draft memorandum of understanding on collaborations between UTMB and
the Wuhan Institute of Vvirology and to building similar partnerships between other centers in china and
the USA. As you know, we have a good start on scientific collaborations between our two organizations
with the work already underway in Pei-Yong s laboratory and the recent work with Han Xia on tick-borne
viruses. We look forward to building on these efforts and expanding to new partnerships.

>>

>> We look forward to working with you as we prepare for a follow-up meeting here in the States. We
would welcome your suggestions for topics to discuss and the most opportune dates for you to travel to
the States.

>

>> Again, thank you and your very accomplished team of assistants for all your hard work in making the
workshop an outstanding success.

>>

>> With best wishes,

>

>> Jim

>>

>> James W. Le Duc, Ph.D.

>> Director

>> Galveston National Laboratory

>> University of Texas Medical Branch

>> Galveston, TX 77555-0610

>> (t) 409-266-6500

>> (f) 409-266-6810

>> (M) [onzen ]
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From: Yuan Zhiming [yzm@wh.iov.cn]

Sent: 5/25/2017 10:33:39 PM

To: David Franz [davidrfranz@gmail.com]

CcC: Benjamin Rusek [BRusek@nas.edu]; Shi, Pei yong [peshi@UTMB.EDU]; Ksiazek, Thomas G. [tgksiaze@UTMB.EDU];
LeDuc, James W. [jwleduc@UTMB.EDU]; zhanghan [zhanghan@wh.iov.cn]; chenxw [chenxw@wh.iov.cn]

Subject: Re: Re: Thank you!

pDear A1l friends

Thanks you for your contributiion for the excellent 2nd china-UsS workshop on challenges of emerging
infectious, laboratory biosafety and global health security. without your help, we can not have this good
communication chance for the scientists and we can not discuss the important public hearth affires with
the previliged scientists from China and USA. During the meeting,

the scientists, policymakers, advisors from China and USA exchange the great achievements in science and
technology in related areas, discussed the new conception and new strategy for disease control, the roles
of biosafety, biosecurity and biocethics in infectious disease control, and discussed for the possibility
for future cooperation between the Chinese and American, especially the official coopeation between our
institute and Gaveston laboratory. I hope this meeting will be a milestone for futher Sino-US cooperation
on infectious disease control, and I hope your stay in Wuhan will be the most precious memory in your
profession.

Yes,we need to have a meeting report, indicating our activities, concerns and suggestion for futher
action for both academies, letingthe top leaders understand the effectivness, practisibility and
prospective of this meeting. And we need to have a draft memorandum of understanding on collaborations
between UTMB and the our institute, quarentteeing, ensuring the good start has a productive results.
Hopefully we can sign this kind of memorandum in nest meeting in USA.

we looking forward to seeing you soon in USA, if there is anything I can do, please let me know.
Regards to all.

Zhiming

>>

>> We look forward to working with you as we prepare for a follow-up meeting here in the States. We
would welcome your suggestions for topics to discuss and the most opportune dates for you to travel to
the States.

>>

>> Again, thank you and your very accomplished team of assistants for all your hard work in making the
workshop an outstanding success.

>

>I underscore Jim’ s thanks to you for organizing and hosting an outstanding meeting in Wuhan last week.
I believe each of us came away with a similar very positive perspective regarding the meeting, the venue,
the city around us and particularly the cChinese colleagues with whom we met. I was also pleased that you
invited so many young people-our future-and I enjoyed discussions with them during the week. As Jim says,
there are numerous opportunities for us to continue collaborations. [Pei Youg has passed on your
additional thoughts regarding collaborations after the formal meeting and they will be included in Ben’ s
draft notes.] I believe, together, our participants from both sides have planted seeds for joint future
scientific work and policy discussions, important to all our citizens. We look forward to a meeting in
Galveston and continued opportunities to work together.

>

>Best regards, Dave
>

>David R. Franz DVM, Ph.D

(b)(6)

>

>

>> On May 23, 2017, at 11:42 AM, LeDuc, James W. <jwleduc@UTMB.EDU> wrote:
>>

>> Dear Zzhiming,
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>>

>> Thank you so much for organizing the recent workshop on emerging infections and for bringing together
such a distinguished group of experts. The wanda Realm Hotel was the perfect venue with a beautiful
meeting space, excellent food and a convenient location next to Han Street that allowed for a pleasant
evening stroll. I thought the talks were especially enlightening and I appreciated very much having the
opportunity to hear from the many Chinese experts that attended. It was clear that the gifted scientists
who joined us are doing some remarkable research. I look forward to hearing more from them in the
future. There are obvious opportunities for collaborations and I trust that in the coming months we will
succeed in building new partnerships.

>

>> Thank you also for arranging the tour of the new BSL4 laboratory. You should be very proud of this
beautiful facility and we all look forward to it becoming fully operational very soon. I know that this
has been a long and arduous process for you and your team!

>>

>> We look forward to receiving the draft memorandum of understanding on collaborations between UTMB and
the Wuhan Institute of Vvirology and to building similar partnerships between other centers in china and
the USA. As you know, we have a good start on scientific collaborations between our two organizations
with the work already underway in Pei-Yong s laboratory and the recent work with Han Xia on tick-borne
viruses. We look forward to building on these efforts and expanding to new partnerships.

>>

>> We look forward to working with you as we prepare for a follow-up meeting here in the States. We
would welcome your suggestions for topics to discuss and the most opportune dates for you to travel to
the States.

>

>> Again, thank you and your very accomplished team of assistants for all your hard work in making the
workshop an outstanding success.

>>

>> With best wishes,

>

>> Jim

>>

>> James W. Le Duc, Ph.D.

>> Director

>> Galveston National Laboratory

>> University of Texas Medical Branch

>> Galveston, TX 77555-0610

>> (t) 409-266-6500

>> (f) 409-266-6810

>> (M) [onzen ]
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From: Yuan Zhiming [yzm@wh.iov.cn]

Sent: 5/25/2017 10:33:39 PM

To: David Franz [davidrfranz@gmail.com]

CcC: Benjamin Rusek [BRusek@nas.edu]; Shi, Pei yong [peshi@UTMB.EDU]; Ksiazek, Thomas G. [tgksiaze@UTMB.EDU];
LeDuc, James W. [jwleduc@UTMB.EDU]; zhanghan [zhanghan@wh.iov.cn]; chenxw [chenxw@wh.iov.cn]

Subject: Re: Re: Thank you!

pDear A1l friends

Thanks you for your contributiion for the excellent 2nd china-UsS workshop on challenges of emerging
infectious, laboratory biosafety and global health security. without your help, we can not have this good
communication chance for the scientists and we can not discuss the important public hearth affires with
the previliged scientists from China and USA. During the meeting,

the scientists, policymakers, advisors from China and USA exchange the great achievements in science and
technology in related areas, discussed the new conception and new strategy for disease control, the roles
of biosafety, biosecurity and biocethics in infectious disease control, and discussed for the possibility
for future cooperation between the Chinese and American, especially the official coopeation between our
institute and Gaveston laboratory. I hope this meeting will be a milestone for futher Sino-US cooperation
on infectious disease control, and I hope your stay in Wuhan will be the most precious memory in your
profession.

Yes,we need to have a meeting report, indicating our activities, concerns and suggestion for futher
action for both academies, letingthe top leaders understand the effectivness, practisibility and
prospective of this meeting. And we need to have a draft memorandum of understanding on collaborations
between UTMB and the our institute, quarentteeing, ensuring the good start has a productive results.
Hopefully we can sign this kind of memorandum in nest meeting in USA.

we looking forward to seeing you soon in USA, if there is anything I can do, please let me know.
Regards to all.

Zhiming

>>

>> We look forward to working with you as we prepare for a follow-up meeting here in the States. We
would welcome your suggestions for topics to discuss and the most opportune dates for you to travel to
the States.

>>

>> Again, thank you and your very accomplished team of assistants for all your hard work in making the
workshop an outstanding success.

>

>I underscore Jim's thanks to you for organizing and hosting an outstanding meeting in Wuhan last week.

I believe each of us came away with a similar very positive perspective regarding the meeting, the venue,
the city around us and particularly the cChinese colleagues with whom we met. I was also pleased that you
invited so many young people-our future-and I enjoyed discussions with them during the week. As Jim says,
there are numerous opportunities for us to continue collaborations. [Pei Youg has passed on your
additional thoughts regarding collaborations after the formal meeting and they will be included in Ben’s
draft notes.] I believe, together, our participants from both sides have planted seeds for joint future
scientific work and policy discussions, important to all our citizens. We look forward to a meeting in
Galveston and continued opportunities to work together.

>

>Best regards, Dave

>
>David R. Franz DVM, Ph.D

>> On May 23, 2017, at 11:42 AM, LeDuc, James W. <jwleduc@UTMB.EDU> wrote:

>> Dear Zzhiming,
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>> Thank you so much for organizing the recent workshop on emerging infections and for bringing together
such a distinguished group of experts. The wanda Realm Hotel was the perfect venue with a beautiful
meeting space, excellent food and a convenient location next to Han Street that allowed for a pleasant
evening stroll. I thought the talks were especially enlightening and I appreciated very much having the
opportunity to hear from the many Chinese experts that attended. It was clear that the gifted scientists
who joined us are doing some remarkable research. I look forward to hearing more from them in the
future. There are obvious opportunities for collaborations and I trust that in the coming months we will
succeed in building new partnerships.

>>

>> Thank you also for arranging the tour of the new BSL4 laboratory. You should be very proud of this
beautiful facility and we all look forward to it becoming fully operational very soon. I know that this
has been a long and arduous process for you and your team!

>>

>> We look forward to receiving the draft memorandum of understanding on collaborations between UTMB and
the wWuhan Institute of virology and to building similar partnerships between other centers in china and
the USA. As you know, we have a good start on scientific collaborations between our two organizations
with the work already underway in Pei-Yong’s laboratory and the recent work with Han Xia on tick-borne
viruses. We look forward to building on these efforts and expanding to new partnerships.

>

>> We look forward to working with you as we prepare for a follow-up meeting here in the States. We
would welcome your suggestions for topics to discuss and the most opportune dates for you to travel to
the states.

>>

>> Again, thank you and your very accomplished team of assistants for all your hard work in making the
workshop an outstanding success.

>>

>> With best wishes,

>>

>> Jim

>>

>> James W. Le Duc, Ph.D.

>> Director

>> Galveston National Laboratory

>> University of Texas Medical Branch

>> Galveston, TX 77555-0610

>> (t) 409-266-6500

>> (f) 409-266-6810

>> (m) b
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From: Yuan Zhiming [yzm@wh.iov.cn]

Sent: 5/25/2017 10:33:39 PM

To: David Franz [davidrfranz@gmail.com]

CcC: Benjamin Rusek [BRusek@nas.edu]; Shi, Pei yong [peshi@UTMB.EDU]; Ksiazek, Thomas G. [tgksiaze@UTMB.EDU];
LeDuc, James W. [jwleduc@UTMB.EDU]; zhanghan [zhanghan@wh.iov.cn]; chenxw [chenxw@wh.iov.cn]

Subject: Re: Re: Thank you!

pDear A1l friends

Thanks you for your contributiion for the excellent 2nd china-UsS workshop on challenges of emerging
infectious, laboratory biosafety and global health security. without your help, we can not have this good
communication chance for the scientists and we can not discuss the important public hearth affires with
the previliged scientists from China and USA. During the meeting,

the scientists, policymakers, advisors from China and USA exchange the great achievements in science and
technology in related areas, discussed the new conception and new strategy for disease control, the roles
of biosafety, biosecurity and biocethics in infectious disease control, and discussed for the possibility
for future cooperation between the Chinese and American, especially the official coopeation between our
institute and Gaveston laboratory. I hope this meeting will be a milestone for futher Sino-US cooperation
on infectious disease control, and I hope your stay in Wuhan will be the most precious memory in your
profession.

Yes,we need to have a meeting report, indicating our activities, concerns and suggestion for futher
action for both academies, letingthe top leaders understand the effectivness, practisibility and
prospective of this meeting. And we need to have a draft memorandum of understanding on collaborations
between UTMB and the our institute, quarentteeing, ensuring the good start has a productive results.
Hopefully we can sign this kind of memorandum in nest meeting in USA.

we looking forward to seeing you soon in USA, if there is anything I can do, please let me know.
Regards to all.

Zhiming

>>

>> We look forward to working with you as we prepare for a follow-up meeting here in the States. We
would welcome your suggestions for topics to discuss and the most opportune dates for you to travel to
the States.

>>

>> Again, thank you and your very accomplished team of assistants for all your hard work in making the
workshop an outstanding success.

>

>I underscore Jim’ s thanks to you for organizing and hosting an outstanding meeting in Wuhan last week.
I believe each of us came away with a similar very positive perspective regarding the meeting, the venue,
the city around us and particularly the cChinese colleagues with whom we met. I was also pleased that you
invited so many young people-our future-and I enjoyed discussions with them during the week. As Jim says,
there are numerous opportunities for us to continue collaborations. [Pei Youg has passed on your
additional thoughts regarding collaborations after the formal meeting and they will be included in Ben’ s
draft notes.] I believe, together, our participants from both sides have planted seeds for joint future
scientific work and policy discussions, important to all our citizens. We look forward to a meeting in
Galveston and continued opportunities to work together.

>

>Best regards, Dave

>
>David R. Franz DVM, Ph.D

(b)(6)

V VV VYV VY

>> On May 23, 2017, at 11:42 AM, LeDuc, James W. <jwleduc@UTMB.EDU> wrote:
>>
>> Dear Zzhiming,
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>>

>> Thank you so much for organizing the recent workshop on emerging infections and for bringing together
such a distinguished group of experts. The wanda Realm Hotel was the perfect venue with a beautiful
meeting space, excellent food and a convenient location next to Han Street that allowed for a pleasant
evening stroll. I thought the talks were especially enlightening and I appreciated very much having the
opportunity to hear from the many Chinese experts that attended. It was clear that the gifted scientists
who joined us are doing some remarkable research. I look forward to hearing more from them in the
future. There are obvious opportunities for collaborations and I trust that in the coming months we will
succeed in building new partnerships.

>

>> Thank you also for arranging the tour of the new BSL4 laboratory. You should be very proud of this
beautiful facility and we all look forward to it becoming fully operational very soon. I know that this
has been a long and arduous process for you and your team!

>>

>> We look forward to receiving the draft memorandum of understanding on collaborations between UTMB and
the Wuhan Institute of Vvirology and to building similar partnerships between other centers in china and
the USA. As you know, we have a good start on scientific collaborations between our two organizations
with the work already underway in Pei-Yong s laboratory and the recent work with Han Xia on tick-borne
viruses. We look forward to building on these efforts and expanding to new partnerships.

>>

>> We look forward to working with you as we prepare for a follow-up meeting here in the States. We
would welcome your suggestions for topics to discuss and the most opportune dates for you to travel to
the States.

>

>> Again, thank you and your very accomplished team of assistants for all your hard work in making the
workshop an outstanding success.

>>

>> With best wishes,

>

>> Jim

>>

>> James W. Le Duc, Ph.D.

>> Director

>> Galveston National Laboratory

>> University of Texas Medical Branch

>> Galveston, TX 77555-0610

>> (t) 409-266-6500

>> (f) 409-266-6810

>> (M) [onzen ]
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From: Rusek, Benjamin <BRusek@nas.edu>

Sent: Wednesday, May 31, 2017 4:16 PM

To: LeDuc, James W.;Dave Franz (davidrfranz@gmail.com)
Cc: Lowenthal, Micah

Subject: First draft of the Wuhan meeting report
Attachments: BJR meeting summary from notes v2.docx

Hi Dave and Jim,

| have attached a long version of the first draft of a Wuhan workshop report. The text comes mostly from the notes |
took during the meeting with some slides from presentations included for illustration. The document is definitely still in
draft form but at this point it would greatly benefit from your editing and expertise, especially on the summaries of the
more technical talks. | am also working on a shorter version that contains key points and will send that out to you
tomorrow for review. | thought we might send the condensed version to CAS as the basis for the joint meeting report
but | would be happy to do what you think is best.

Kind regards,
Benjamin J. Rusek

The U.S. National Academy of Sciences
1-202-334-3975
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Second China-U.S. Workshop on the Challenges of Emerging Infections, Laboratory
Safety and Global Health Security

May 17-19 2017, Wuhan, China
Meeting Report

During the welcome session the Chair of the meeting for the Chinese Academy of Sciences
Zhiming Yuan (Principle Investigator, Wuhan Institute of Virology, CAS) thanked the
assembled audience of about 100 experts and noted that the meeting would focus on the
importance of good science and good policy for controlling emerging disease. Yuan said the
meeting is a milestone for Sino U.S. cooperation on emerging infections, laboratory safety
and global health and security and would lead to further cooperation. Xinwen Chen (Director
General/ Principle Investigator, Wuhan Institute of Virology, CAS) said that the Wuhan
Institute of Virology, a key sponsor of the workshop, and the operator of China’s firs BSL-4
high containment laboratory, aims to improve fundamental research in virology in China by
doing research to combat emerging infections and outbreaks in China and around the world
and to ensure global health security and safety in China. Yaping Zhang (Vice President/
Academician, Chinese Academy of Sciences) was not available due to a family emergency so
Qingquan Zhang (Department of International Affairs, Chinese Academy of Sciences) gave
short opening remarks on behalf of CAS. He extended congratulations to the assembled
group on behalf of the CAS Bureau of International Co-cooperation (who provided some of
the funding for this meeting) and said that science in China is booming but groups like CAS
and NAS need to look back to see how well we have done in the past and so we can provide
guidance and better advice in the future.

Linda Saif (Academician, Ohio State University) opened the meeting on behalf of the U.S.
National Academy of Sciences. The institution has several thousand members and 460
foreign associates as affiliates and counts 200 noble prize winners among its members. NAS
was established in 1863 to provide independent advice to government, gave examples
including the Panama Canal and the launch of first sat, NAS’s involvement in organizing the
1975 Asilomar Conference to establish degree of risk related to recombinant DNA research.
Two types or reports, workshop and consensus reports with findings and commendations,
with the majority requested by government agencies. More recently NAS published reports
on Human Gene Editing research guidelines. She noted that NAS recently celebrate its 150th
anniversary reorganized to form the National Academies of Science Engineering and
Medicine, (NAS, NAM, NAE). She outlined the goals of the workshop as:

1) Establish communication and scientific relationships within the region

2) Exchange knowledge and best practices

3) Foster China-U.S. cooperation/collaboration
She explained the that workshop would help Chinese and American experts better respond to
emerging infectious diseases, promote lab and global health biosecurity, and address
impediments to cooperation/collaboration between the U.S. and China. She noted that CAS
and NAS would create a public workshop report.
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David Relman (Academician, Stanford University) greeted the group on behalf of the U.S.
National Academy of Medicine president and foreign secretary. He described NAM as a 2000
member organization focusing on improving health and setting the agenda in medicine and
health in the U.S. As the leader of the NAM Forum on Microbial Threats he focuses on why
infectious diseases occur, the microbe/host environment, and the framework for emerging
infectious disease. NAM is also interested in microbial Forensics, global health security and
are promoting a global health risk framework. He sees three broad areas for further
collaboration between the U.S. and China.

1) Emerging Infections, on understanding reservoirs, emergence, disease surveillance,
natural versus human origin, data sharing, building capacity for research during public
health emergencies

2) Anticipating Risk in life science and medicine, on the drivers of biotechnology
innovation and on experiments that are too risky.

3) Governance of science to reduce risk on issues like Centralized versus distributed,
costs, Learning from the past and diminishing risk: technical versus social

At the end of the introductions the audience was curious about how NAS and NAM reports
are produced and the U.S. how to ensure that the government will take the advice given.
Noted that it is important for groups like NAS and NAM to catalyze and convene. CAS does
research, advises and convene, CAS is somewhat different that the NAS, CAS can learn from
NAS on how to better provide good advice to the government on science.

James LeDuc (Professor, Galveston National Laboratory) then discussed the technical
aspects of high-containment lab sustainability: challenges of maintaining a maximum
containment laboratory. Le Duc noted that China is on the verge of opening three BSL-4 (P4)
high containment laboratories and offered thoughts and advice from his perspective as the
head of the University of Texas Medical Center Galveston National Laboratory (GNL). High
containment labs are valuable resources they contain the best people and addressing the most
difficult problems of global health. GNL is designed to handle all BSL-4 agents and has been
in operation for about a decade. The lab cost 175 million USD to build, that works out to
185,000 USD per square foot. Significant ongoing expenses include utility costs, training and
maintaining the large onsite security force. This equals about 11.5-15 million USD or about
7-9 % of the construction costs per vear. Other key issues of concern are the proper
management of laboratory accidents. Accidents are inevitable and it is importation to take
precaution. Labs should have a preexisting plan for many situations. This should include a
communication strategy. Labs are a source of pride for the local community but when things
2o bad opinion can change. It is important to build up a bank account of good will by talking
about important scientific contributions and how valuable research it is to global health and
then be open and transparent if something goes wrong.

The audience asked how do you defend and secure large budget to run the lab year to year as

the economy goes up and down? Le Duc said that as costs go up and political leadership
changes it is important to maintain lines of communication between the lab and the
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community and to politicians. In the U.S. it’s not possible to guarantee the budget each vear,
it’s a constant fight. The U.S. NIH helps offset the costs but it is not practical to recoup all of
the maintenance money necessary from NIH alone, NIH just provides costs for operations of
labs not initial construction, if their support stops then would be much more expensive to do
research.

Session 1 : Gain of function research, gene editing, targeting and delivery and other
novel biotechnology was chaired by Yanyi Wang (Deputy Director General/ Principle
Investigator, Wuhan Institute of Virology, CAS). Participants discussed their thoughts on gain
of function research, gene editing, targeting and delivery and other novel biotechnology and
the recent advances in technology and their applications.

David Relman (Academician, Stanford University) spoke about genome engineering and
other life sciences technologies: challenges and opportunities. He began by describing how to
responding appropriately to emerging infections has not changed, what has changed is the
kind of science that we do. Today scientists have profoundly more ability to study and
manipulate life at the genetic level but collectively they have not spent sufficient amounts of
time to stop and think about what these new science capabilities mean. He described several
process based classification of life science technologies like manipulating gene sequences to
make viruses. Most RNA viruses can be re synthesized in the lab so possession of a sequence
allow vou to make a virus, risks must include possessing the sequence.

He sees a growing power of the individual in the life sciences due to the growing ease of
joining the enterprise. When considering risk it is important to think about the whole
spectrum of motivators. Likely hood for harm goes from accidental, benign, unwitting,
callous to deliberate. But the most likely cause of harm is an accident.

He asked the group if there are experiments that should not be undertaken because risks
outweigh the benefits? Or because benefits will only be realized in the indefinite future? Due
to experiments that improved the virulence of flu virus and genetic manipulation and the risks
associated with gain of function research there is a very vigorous discussion about this in the
U.S. right now. He suggested that scientists can start thinking about strategies for doing
science to minimize risk, and can start factoring risk into decisions about research path. Need
the leadership to come from scientists, and that can happen across international borders so
that the entire scientific community is involved. Look to the 1975 Asilomar Conference on
Recombinant DNA, scientists self-regaled and designed guidelines to ensure safe ways to
work with recombinant DNA before an emerging area of research became a public problem.

The audience asked about the U.S. approval process for doing gain of function research or
creating new virus and how experiments are assessed? Relman said that U.S. is in process of
determining what to do about this. It’s hard to know at what level to do it and he noted that
awareness raising happening at the scientist level. The audience asked about engaging the
public, how? He said it is also a challenge, in the U.S. we engage the elected representative of
the public. In general most people are confused about the reasons for doing experiments like
these we need to explain value of the work, as well as the risks. Audience member ask if there
are U.S. law? Relman said not vet but that law and regulation cannot cover everything, can
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control some research but any evaluation system will not be able to catch everything,
especially a rogue actor. An audience member suggested that we can inspire more scientists
to think about any risks before they undertake an experiment to address a scientific problem.

Zhihong Hu (Principle Investigator, Wuhan Institute of Virology, CAS) discussed the
construction and rescue of a functional synthetic baculovirus as an example of the capabilities
of modern synthetic biology. She noted the massive uptick in mentions of synthetic biology
in scientific journals this century and the many advances in the filed since polio virus was
first synthesized in 2002 Her research focuses on Baculovirus co evolution with insect hosts
with a very unique lifecycle. Research could be used as a bio control agent to control pest
outbreaks. She noted that there is a low risk for synthesizing baculovirus because the virus
has a large flexible genome that is easy to manipulate where researcher can delete genes
without risk. She concluded with a discussion on how to regulate synthetic biology and if the
scientific community should. The audience asked about reproducibility, she said a very
skilled student can synthesize baculovirus in one month, others in two months. An audience
member asked her to predict when Zika virus would be synthesized. She said any flavivirus
lab could do it. Another member of the audience asked if having the original virus made the
process easier? She said ves it is hard to do from a database sequence and more difficult
without original virus. An audience member asked about safety concerns noting that in the
U.S. the NIH publishes regulations on modified genetic organisms. Certain labs can only
possess a percentage of the genome, 30% for small pox.

Wensheng Wei (Professor, Peking University) spoke about high-throughput functional
genomics: coding, non-coding and beyond. He focused on gene editing tools and gain of
function research in Chinse life science. Gen editing has lots of applications for drug target
identification. He uses gene editing systems, like crisper to address bacteria antibiotic
resistance, a large problem in China. His research focuses on CLostridium difficile bacteria
that is more resistant to antibiotics and how synthetic and natural systems for editing can be
turned into high throughput strategy to produce better antibiotics. He is also working to
produce Zika virus antivirals and is develop high throughput methods to identify non coding
elements on the chromosome to get a better tool to study the whole genome. New gene
editing tools are useful for addressing drug resistance but techniques still need to get through
clinical trials. An audience member asked if he had found any new roles or links for RNA in
the infections disease process. Said not yet but that this is a promising area.

Session 2: Public health response to outbreaks and issues. The session chair James Le
Duc (Professor, Galveston National Laboratory) noted that the panelists would present three
technical talks on about ccollaborating on research concerning dengue, Zika, Ebola and
influenza, including avian influenza and host-pathogen interaction (pathogenesis). Xia Jin
(Principle Investigator, Institute Pasteur of Shanghai, CAS) spoke about dengue immune sera
enhance Zika virus infection in human peripheral blood monocytes. He noted that dengue
antibodies enhance Zika infection and explained how, and noted how this is being considered
as researchers work to produce a Zika vaccine. Audience members asked if dengue would
enhance infection in infants and toddlers and he noted that a baby born of a dengue infected
mother will have more severe infection. Noted that there is no epidemiology data now that
overlays dengue and Zika infections showing sever Zika in populations with dengue. He also
4
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noted that Zika vaccine would come soon and that the Zika vaccine much easier than a
dengue vaccine. Rui Gong (Principle Investigator, Wuhan Institute of Virology, CAS) spoke
about engineered human antibody constant domain as candidate against Ebola virus. Said that
he did post doc at Frederick Maryland at USAMRIID. He discussed techniques for using
therapeutic antibodies as tools for control of viral infection. And updated the group on
ZMapp and other current neutralizing antibodies against Ebola. He explained where next
steps in the process including animal study, and evaluation of the “drugability™ of the 7¢2.
Peiyong Shi (Professor. University of Texas) discussed antiviral drug discovery and
development. He noted his diverse background in science. public health and administration
and more recent work on antiviral drug discovery. His presentation outlined antiviral drug
discovery strategy to target viral protein, host protein, stimulate immune system, targeting
molecular pathways, and two approaches, target based approach and cell based approach. An
audience member asked if he knows why the  virus clears in 24 hours? Said he was not
sure vet and that we need more experiments. Another audience member said that in clinical
use, the prompt for initiating treatment would likely be a sign, like fever, how do you
envision timing of use in humans? He noted that when patient reports to clinic viremia
already starts to drop. Right now therapy. In dengue, mavbe prophylactic. An audience
member asked if the virus will clear faster if you increase the dose? He said that the hope is
to get the immune system to kick in to mitigate the disease. The session chair asked about the
location of his collaborators. He said they are all over the world and including folks in Brazil
since that is Zika ground zero, they can report progress in real time to Brazilian government
to promote transparency.

James Le Duc (Professor, Galveston National Laboratory) the chair of the session then
discussed improving the BSL-4 / P4 laboratory’s role in emergency health response and the
importance of communications during a crisis. He changed the focus from technical talks to
issues involved in containment labs to talk about communication issues relevant to BSL-4
labs. He noted that GNL has 6 hospital type rooms to treat infected patients while in
containment. GNL is one of nine regional facilities that can treat Ebola in the U.S. He asked a
broad question at the beginning of the talk, at what level and for how long should we screen
people after exposure? Ebola can live in the body for months after recovery. It’s important to
take precaution but size the precaution to the risk. Focus should be on laboratories
providing transparent, accurate and timely diagnostics of patients during an outbreak or
exposure. When the community is not informed the situation tends to get out of hand.
Valuable to say what is or is not an issue in advance. Much can be done to manage the
perception of risk in advance of high profile situations. Proper education should happen early.
Use the right people to do this, Thomas Ksiazek has experience responding to outbreaks
going back to 1977. Wave two is addressing the public during the crisis. During a situation
leaders should know the facts and have something to say and convey it clearly. We learned a
lot about communication dealing with the Ebola case in Dallas, TX. Important to have clear
leadership and manage the politicians. In the Dallas case then governor Rick Perry created a
taskforce that brought evervone together. Later other problems had to be solved. The patient
generated a huge amount of medical waste, eight 55 gallon drums of waste every day. The
state of Texas used trucked the waste to UTMB and we disposed of it. Other issues include
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cleaning secondary facilities and dealing with pets. An outbreak can be a time when you
demonstrate the value of your facility to your country, be prepared to help, plan a
communication strategy, use a trusted spokesperson and stay on message. Anticipate and
welcome involvement of political leaders. Be prepared to provide definitive diagnostics.
Train lab and clinical staff on PPE and patient management before the need arises and don’t
forget waste management.

During the question and answer session a Chinese participant asked GNL’s “official”
responsibilities during a crisis about problems delegating authority when making official
statements. Was it because lab is national lab? Le Duc said that he did not have the
responsibility to speak on behalf of the nation did not get paid extra for any of this, it is part
of our duty, to the community, state and nation. Had to reprioritize some of our basic research,
like vaccine development. That said, extra investment paid off in the good will and support
that we received and good statements help preserve the prestige of lab. He also said that the
community was very supportive because GNL spends a lot of time communicating and
maintaining a dialogue with local leaders, for example GNL did a 20 year economic forecast,
noting that GNL generates more than 1billion for the community. An audience member noted
that China was also prepared to respond to Ebola. Government leaders across agencies and
ministries had many meetings but the response would have been organized by the Ministry of
Health and Family Planning if there was an Ebola case in China. An audience member asked
for more details about how to treat clinical medical waste. Le Duc explained that the waste
was Initially treated with chemicals and not autoclave because Dallas did not have a large
enough facility. Others noted that China does not have large a capacity to autoclave clinical
waste and needs to come up with a strategy and that in china emergency response is
organized by Chinese CDC. Le Duc noted that GNL playved a supporting role, U.S. CDC had
primary responsibility for the national response but because the case happened in the state of
Texas GNL naturally had a larger role. A Chinese participant noted that the system is
different than in China but noted that if anything happens in Wuhan, then first sample would
2o to Hubei province CDC first.

The first day ended with a round Table Discussion chaired by Zhiming Yuan (Principle
Investigator, Wuhan Institute of Virology, CAS) and James Le Duc (Professor, Galveston
National Laboratory). The chairs reviewed the discussion from day one. Yuan noted that
excellent science is going forward in China and the United States but it is raising some policy
issues at the national and international level. How do we work together to create regulations
to that will not hinder the good science going on? He sees many opportunities for
collaboration and international exchange. How do we educate students on technical issues but
help them understand the context of global challenges going forward. He noted the BSL-4
labs about to open in China and asked about to best share virus stocks, reagents and tools
necessary to do the critical scientific work the labs were designed to do?

First Yuan noted that the day one presentations combating emerging diseases control, this

topics is a good basis for our future communication and collaboration, the U.S and China
should find a common interest in this area. Second he noted that NAS and NAM and CAS,
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while different organizations, have the same objectives. Promote science for development of
world. Our communities have different ways to approach crisis, China should do a better job
explaining our system and what happens when there is a problem in china. We have lots of
process and but we can learn a lot from the American side on understanding effective crisis
management. Third he is concerned about how scientists can manage advances of new
technology. Scientists have mostly used modern technology and science to do good work but
today some research proses risks that should be acknowledged. How do we prevent accidents
or misuse while paying attention to the real benefits of the research but understand the risks.
Fourth he noted that scientists have a duty to help the public understand the value of their
work and demystify their research.

An audience member agreed with the theme of his summary, and said that the problem of
controlling emerging infections is an interesting problem that we share. In important factor is
how do scientists better understand natural disease reservoirs and how do we interpreter
sequence date from nature? Today it is easy to generate sequence but it remains hard to
understand what it means. What other kinds of information do we need to collect? We should
also think about the kinds of experiments that warrant further discussion or review, get ahead
of this before outsiders challenge the rational to do the science.

A Chinese participant said that we know that bats and birds host potential pathogens and that
the scientific research community is working across China to map reservoirs. We have done
four over three vears and generated a lot of much sequence information but we don’t
understand why disease emerge when they do, more collaboration on reservoirs is needed.
There is a lot China can learn from the GNL, but not just scientifically, transparency and trust
is important, we want the world to understand what we are doing. P4 labs are huge
investments, they should be collaborating. It would be good to see institutional level
collaboration between NIV and GNL we could have the CAS spend money to help support
the collaboration. CAS has several mechanisms to support international engagement and
collaboration including finding international exchanges and fellowships of people from
abroad to come to china. Scientists in China can propose international projects to CAS and
CAS can fund. also on the ecology and evolution of infectious disease, CAS is working with
the U.S. NSF and NIH, the program manager will visit NIV next month. We can use all these
resources.

Another Chinese participant said that the group should be most interested in pathogenic
viruses and should focus on significant viral threats to human health. China CDC is working
to discover unknown pathogens. The U.S. and China should really share experience on
emergency response scientists will have to work with the policy makers to prepare for an
emergency, what would happen if the truck with the Ebola waste were to have an accident for
example? Maybe a joint report on this would be appropriate.

A Chinese participant noted that sharing viruses even domestically is difficult and asked how
we can overcome this? Have created a consortium to share samples in China, this is hard to
do international, but we were able to import Zika for study and also have our own strands for

7
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export. Lots of issues at the policy level, for example shipping is a big problem especially
live virus, but there are techniques to ship part of the virus. More science can be done to
overcome the policy problems. An American participant noted that the group is focused on
pub health and science but should remember to engage vets and the agriculture production
sector, there is a close relationship, consider One Health. Like flu we can expand this
collaboration.

Yuan said that tomorrow the group would hear more about China’s high level bio safety
facilities and discussions about biosafety, regulation and management in China and in the U.S.
These topics can also be the basis for future collaboration. To better accommodate
collaboration we should come up with the right kind of linkage between our groups. After the
meeting we should identify priority considerations and write remarks to our presidents about
what our two academies can do together, two academies provide channel and bridge for
future.

Day 2

Session 3: Emerging infectious diseases and global health security. The chair, Pei-yong
Shi (Professor, University of Texas. GNL) noted that the session would cover anti-viral
countermeasures (strategy and R&D) and improving the high containment laboratory’s role in
emergency health response.

George Gao (Academician, Institute of Microbiology, CAS) discussed biosafety. biorisk, and
biosecurity pathogens and human behavior.
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He has a lot of experience responding to natural outbreaks, including playing a leading role in
China’s response to the 2014 Ebola outbreak but less experience addressing deliberate
outbreaks. He stated that the meeting was important because more U.S. Chinese collaboration
can help prevent misuse. He attempted to answer the question, why do we have so many new
viruses and periodic outbreaks? Noted that today the world is more interconnected,
globalization creates interdependence. Much happened because of human behavior. Used
talked about the H7N9 outbreak from 2013 and the difference between low pathogenic and
highly pathogenic avian influenza. He said he does not know what the will be the next HxNy
flu virus that causes significant loss of human life. Flu continues to evolve and is very
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complex, New flu strains circulate and evolves in live poultry markets. China is a place
where the mixing occurs. What is the solution, close the markets? (noted the Science article
on this from 2014). He said Ebloa, Nipa, and Mers, virus also spill over from natural
reservoir to humans. Mers is especially troublesome, corona virus recombination is common
bat coronavirus is common. Will Mers be like flu? It is a constant struggle to control against
virus evolution and adaption into new hosts. Looking at how virus adapt to new hosts is a key
area where we can cooperate. We can exchange methods for studying adaptation and work
with the international community. He has advocated for vounger people to address emerging
communicable disease especially in Africa and noted that Chinses CDC is thinking more
internationally with aid and financial support. He helped establish the Sierra Leone China
friendship biological safety association.

He said that the U.S. and China should have a real discussion on how to work together to
consider gain of function and lose of function research, it is not in either of our countries
interest to create a disastrous viruses. Said that going forward transparency is critical, make
sure that the public knows what you are doing. Gao also discussed the disease surveillance
context of the announced Chinese government belt and road initiative, the Chinese effort to
create an economic belt through the historic silk road region of central Asia.

An audience member working on Mers found a very high Mers presence in camels in
Pakistan we also found samples in humans, but did not find any cases? Do you know why?
Gao was not sure, mavbe mutation? Said maybe that the virus population in Pakistan has low
pathogenicity? An American participant said that he has not see the Ebola outbreak virus take
on traits during the 2014 outbreak that made it worse. Gao said that yes no evidence and that
lab work does not show mutations but we are still doing sequencing. An audience member
asked if Gao was trying to say that bats carry Mers like virus and what is the real ancestor of
Mers, bats or camels? Also asked if we are likely to see a flu like Mers virus in the future.
Gao said that camels are just intermediate hosts and that he thinks that Mers will evolve to be
flu like in the future.

Jiahai Lu (Professor, Zhongshan School of Medicine, Sun Yat-Sen University) spoke about
the Chinese One Health strategy for responding to emerging infectious diseases (EIDs). One
Health strategy that considers all related contact between human and animal an effective way
to combating EIDs. Many are actively working on One Health in Guangdong province and he
describes several studies he was involved with. He explaining that One Health is a useful
strategy in Guangdong. Because of the emphasis on freshness in Cantonese food animals are
kept alive until right before they are consumed, this makes Guangdong province, and
especially the live animal markets a hotbed of disease outbreaks. 70% of Emerging Infectious
Diseases are vector borne disease and zoonotic diseases, Guangdong is vulnerable to EIDs
due to its location, culture and high population. The first SARS outbreak was in Guangdong.
Infected bats came into contact with bats and civet cats and then the virus evolved and
jumped to humans. Another reemerging infectious disease of concern is brucellosis, it is
associated with imported number of sheep contacts with humans. Also detailed the five
waves of H7N9 outbreak in China. Live poultry markets were key to spread, 95% of cases
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were exposed to live poultry. He noted a recent novel mutation (in March 2017) that showed
a high pathogenicity avian flu. China has examined the impact of closing the live poultry
markets to curb future outbreaks but that this would upset the traders. Cited an article that
details the EIDs response in China and the need for a One Health approach in future
responses. In ONE Health journal. (get this). An audience member said that people in
Guangdong eat everything so you have a unique problem. Controlling live poultry sales is a
difficult problem. Jiahui said yes it is challenging because of the food culture in Guangdong,
flu is endemic in chickens and control is difficult. Noted a dengue outbreak in 2014 with no
vaccine. An American participant noted low path to high path H7N9? Said that it was bad for
chickens but good for public health. Jiahui said that lots of chickens from china end up in
Guangdong animals are in close contact. As virus becomes virulent in birds more birds die
and effects the economics of the bird markets.

Zhengli Shi (Principle Investigator, Wuhan Institute of Virology, CAS) spoke about the
evolution and pathogenesis of bat SARS like coronavirus. Shi is working on corona virus and
other emerging infections and said that bat SARS like corona virus could be the next
pandemic. He described the cases and countries involved in the 2003 outbreak. For bat
corona virus to cause the next SARS like outbreak many factors will have to involved. To do
examine this he is looking at the pathogenesis of SL CoV in transgenic mice. Found that it
replicates very well in mice and human tissue. Can easily enter human cells but in the animal
model the virus has less pathogenesis, this is good news. His research shows that some bat SL
CoV have potential interspecies transmission to other animals and humans. An audience
member asked if you could you clean the bat population of this virus? Zhengli said that he
tried this with nipa virus in bats but bats could produce antibodies, clear within seven days. In
nature we found that bats produce antibodies to some viruses but not all. SL CoV can exist in
bats for several months. An audience member said that you cannot be sure that this pathogen
can cause human disease. We need more data. Infections in very mild. No one had clinical
syndrome. Impact is very mild. Still need to test if they are pathogenic or not.

Mifang Liang (Principle Investigator, National Institute for Viral Disease Control and
Prevention) discussed the epidemiological characteristics of severe fever with
thrombocytopenia syndrome (SFTS) in China from first discovery to current knowledge. of
SFTS in china recently emerged, discovered in 2009 and 2010.

Emergency of SFTS in China, 2009-2010

She said that SFTS is a new emerging infection and it has been very hard to fine the virus in
10
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nature. Only recently added to the ictv catalog. In the catalogue it is described as a highly
pathogenic phlebovirus in the family bunyaviridae. It is now listed by the WHO as a
concerned special pathogen. She recently mapped the genome structure of virus. Determined
that it is transmitted by ticks and person to person. The number of cases are increasing every
vear but the case fatality rate is decreasing every vear. Most patients are from the country
side about 86% are farmers over 10,000 cases in 25 provinces were reported since the first
discovery of SFTSV. Peak time for exposure and infection is May to Aug due to weather.
Ticks may act major vector for SFTSV transmission and domestic animals were widely
infected by SFTSV. but as we don’t know as reservoirs or hosts. Person to person
transmission of SFTSV through directly contact patient blood containing high virus load.

An audience member asked how do people become infected? Mifang said that is unknown, so
far only local endemic investigations and we have isolated virus from ticks. Did not do
experiment to find out how humans have become infected. Not sure how they get it. Most
don’t have tick bites or have been around recently slaughtered animal. In the future we will
do experiments to determine how humans get the virus.

Linda Saif (Academician, Ohio State University) talked about animal coronaviruses as a
global threat to humans and animals. Corona viruses continue to evolve and emerge globally
as a cause of fatal respiratory and enteric infections of young animals and humans Saif’s talk
covered SARs and Mers corona virus. She explained the basic morphology of the virus and
the diversity of avian and mammalian CoVs. Corona viruses are genetically diverse due to
frequent mutation and recombination. The viruses are transmitted from wild ruminant to
cattle to humans. Described the process of how BCoV MERS CoV and SARS CoV infect
their hosts and if MERs infects camels and humans and vis versa. Discovered that the elderly
on statins are more susceptible to Noro virus and to MERS and SARS. She is concerned that
SARS will reemerge from an animal reservoir and cause another pandemic. It is important to
determine how MERS CoVs is transmitted so the scientific community can better target the
virus. Right now the strategy is to manage and reduce contact with infected camels or camel
products but there are many unresolved questions. The epidemiology of MERS CoV
infections in camels and its zoonotic transmission is poorly understood. but it resembles
respiratory coronavirus infections in cattle. No vaccines have been licensed for respiratory
CoV infections.

An audience member asked about the closest relative to MERs? Saif said a swine virus from
Hong Kong, in cat, also sparrows and other bird strains. An audience member said that they
were trying to determine if all corona viruses originated from bats. Where is swine corona
virus from? Saif said we don’t know, pevd (?) died out in Europe. Theory is that it was not
completely swine adapted. A Chinese participant said that if SARS is gone why should the
government keep doing SARs research? What is your suggestion on how to prepare for
another attack of SARs. Saif said that labs should keep all reagents available as the reservoir
is still there. We still see many spillover events, only when virus acquires ability to go from
human to human will it be bad. Don’t know when another strain of the virus will gain the
ability to do this. It is important to stay vigilant. An audience member asked about farmed
civet cats relationship to spread? Laif said there is evidence of interspecies transmission
between civets and bats and that this is another argument to close live animal markets, if we
get rid of civets in live animal markets we could be able to stop transmission. An audience
member supported this and said that Chinese data supports transmission between bats and
civets in a farmed environment but some studies say no SARs CoV in farmed civets.

Chengfeng Qin (Professor, the Academy of Military Medical Sciences) described existing
11
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weapons against the emerging Zika virus. Chengfeng discussed the discovery and spread of
Zika from Africa to more recent epidemics and detailed isolating the Chinese Zika virus
strain. He published a paper in January 2016 about Zika in China and is working with
Pei-yong and George Gao to do the work. He noted that there is currently no case of Zika
infection reported in mainland China but there are examples of several imported cases.
Looking for further collaboration and communication on Zika with American researchers.
Audience members noted that much of the population of Brazil might have dengue already
and asked about the relationship between dengue and Zika. How do the antibodies interact?

David Swayne (Director, USDA Southeast Poultry Research Laboratory) discussed 4Avian
Influenza at the Animal-Human Interface: Global Challenges for Scientific Contributions to
Control Talked about the OFFLU animal flu expertise network and the importance of
combating the influenza virus at the animal human interface and then discussed specific cases.
Swayne works to combat animal flu issues and also implements the One Health concept to
prevent animal health issues from becoming human health problems. He said that animal flu
continues to be a threat to humans 453 recorded deaths just this year. We are seeing a lot of
H3N2 infections at agricultural fairs in the U.S. 534 H7N9 deaths in china this year. We don’t
know what will cause the next pandemic. OFFLU works with WHO and OIE to track and
prepare, they help WHO do vaccine work by providing information seasonal and
pre-pandemic animal flu strains.

1. OFFLU Network of Animal Influenza Experts

OIE (World Organization for Animal Health) and
FAO (Food and Agriculture Organization of the United Nations)

Animal InFL.Uenza Network: 6 continents, 26 countries, 60 experts
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He described several avian influenza vaccines strategies. Lots of different seed strains.
Purpose of the OFFLU is to help analyze data to make the decision on what to produce and
when. An audience member asked about reasons for changes to the strains over time, asked if
he attributed changes to vaccination or natural drift over time? Swayne did not have a reason
for the changes, we see changes in the same countries that are doing vaccinations. Before
vaccinations changes were random, now they are different.

Gong Cheng (Professor, Qinghua University) presented his research on non-structural
protein 1: a key for flavivirus transfer from host to vector. The discussion centered around
flavivirus and dengue and the dengue virus transmission process. Looking at transmission of

12
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dengue from human to mosquito. and if factors in human blood affect transmission. Peiyong
Shi (Professor, University of Texas) discussed the rapid response to Zika virus emergence
including diagnostics and the state of vaccine development. Talked about devastating aspects
of Zika, microcephaly. Virus can persist male sexual reproductive tract well after symptoms
clear. 80% of individuals are asvmptomatic. There are two was to diagnose Zika right now,
detect virus or detect antibodies. Better way would be to produce assay for Zika detection in
patients. Also said that there are two Zika vaccines in phase 1 trials and discussed the best
platform manufacture inactivated Zika vaccine and described experiments to test vaccines.
One of the vaccines has been proven to protect monkeys from Zika infection but more work
is needed.

Session 4: High-level biosafety Laboratory: construction, commissioning, and
sustainment was chaired by Zhiming Yuan (Principle Investigator, Wuhan Institute of
Virology, CAS). Presenters during the session discussed high containment labs in China and
the U.S, community relations and public communication, biocontainment labs and the
importance of clinical facilities, biocontainment maintenance and operations, outbreak
response and the importance of reference collections and reagents.

Peijun Zhai (Division Director, China National Accreditation Service for Conformity
Assessment) Discussed the process of accrediting biological safety labs in China. He first
detailed China National Accreditation Service (CNAS) the authorized accreditation body in
China. CNAS has more than 1000 members and 4000 technical experts on call with 260
technical staff. CNAS is largest accreditation body in the word. The SARs outbreak provided
the impetus for biosafety lab accreditation in China. He listed the laws and regulations and
standards related to biosafety and for biosafety labs in China and described the accreditation
process for biosafety labs. Accreditation schemes for labs for biosafety and laboratories start
with the Chinese code for laboratories — General Requirements for Biosafety GB 19489'.
Currently 71 biosafety labs of various types are accredited by CNAS in China. The objective
is to ensure biosafety of all labs. Article 20 of national accreditation says that lab at the
BSL-3 BSL-4 level shall gain national accreditation in China, so accreditation to operate at
this level is mandatory.
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An audience member asked, when vou accredit for 5 years, do you do unannounced

I http://www.codeofchina.com/standard/GB 19489-2008 html
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inspections during that period? Peijun said that during the interval from assessment to
reassessment CNAS does surveillance at the facility on a regular basis during the period.
Usually first inspection takes place in after 1-1.5 years and then every six months or so. Also
discussed the difference between certification and accreditation.

Thomas Ksiazek (Professor, Galveston National Laboratory) talked about biocontainment
operations and maintenance and UTMB GNL and training personal at other containment
facilities. Ksiazek discussed biocontainment operation and maintenance at the GNL, noting
that a lot goes on behind the scenes. The cornerstone is compliance with the current version
of the CDC Biosafety in Microbiological and Biomedical Laboratories (BMBL) guidelines,
the select agent law adds additional requirements and yearly inspections. Key concerns of
BSL-4 lab operations are reoccurring expenses, like security costs, utility payment and
training. GNL is unique in that it is operated by a university (the Boston University National
Emerging Infectious Diseases Laboratory is not open vet). Described the unique safety,
maintenance and information technology operations at the lab. GNL works with operators
and researchers from many other countries, it had maintained a worldwide biosafety training
center. but fund for the center has recently dried up and directors are working on options to
reconstitute the program. Still have some interaction with Chinese institutes like NIV. An
audience member ask how long before person can operate in the high containment space
unsupervised? Ksiazek said it takes about 100 hours but it depends a lot on the individual. An
audience member asked how should areas with limited resources, like in Africa, undertake
this research. Ksiazek said don’t set up a BSL-4 in that kind of environment set up a BSL-3
and use additional personal protective equipment (PPE). An audience member asked about
GNLs precautions against flooding and severe weather and their waste management
procedures and record back up? Ksiazek said that Hurricane Ike did inundate Galveston
Island but that the building was not affected, GNL had power and acted as a life boat for
campus. Waste stream is done as standard disposal for these facilities. Also GNL incinerates
solid waste and everything is autoclaved. GNL has a reference center with emergency backup
power and he is reasonably sure that the viruses would survive a problem. Some labs are in
rural areas some are in population centers. High containment facilities have shown that they
can operate safely in population areas.

Zhigao Bu (Director General/Principle Investigator, Harbin Veterinary Research Institute. the
Chinese Academy of Agricultural Sciences) discussed the design, construction and operation
of Chinese national high containment facilities for animal diseases control and prevention.
Zhigao said that Harbin Veterinary Research Institute is the most active institute for animal
disease control in China. It is important to have such a facility because China has a
significant amount of the worlds livestock (50%, 800m of the worlds pigs for example), lots
of agricultural challenges in China. SARs was a huge shock. After the outbreak In 2004
China launched plan to build 3 BSL-4 labs in Harbin, Kunming and Wuhan. Harbin for
animal disease control and prevention, the National Virology Lab in Wuhan, the national
primate research center in Kunming.

14
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He said that when we started we had no idea how to construct BSL-4 lab buildings and
facilities we formed lots of partnerships. Worked closely with Australian animal lab, with labs
in Japan and Canada, Ames lowa and Kansas State University in the U.S.. Hamburg and
Reims in Germany and the lab in Lvon, France. Showed pictures of the construction HCFAD.
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Construction was completed in 2016. The lab is composed of 5 floors with two underground.
The Lab has 9 function areas for BSL-4 and 10 for BSL-3. Discussed security measure for
the facility, including access and monitoring of personal. Hope to have CNAS certification by
the end of this year.

An audience member asked which pathogens do you anticipate studying at in the BSL-4
portion of the lab? Zhigao said that is currently difficult to answer, interested in many
pathogens. but need to get approved for each by Ministry of Health, it can be difficult to get
approved. We work with many pathogens at the BSL-3 portion of the lab right now, Brucella,
flavivirus, SARs, and avian influenza. An audience member pointed out that Zhigao’s photos
showed workers using two types of suites in the lab. He said that the blue suits are made in
China and the white are made in France. Big difference in the price between the domestic and
foreign manufactured suits. Chinese suits are not yet certified for use.

Yunzhang Hu (Principle Investigator, Institute of Medical Biology Chinese Academy of
Medical Sciences) [listed as Longding Liu on the slides| Yunzhang spoke about the Kunming
Institute of Medical Biology National Primate Research Center of High-level Biosafety. Like
Zhigao he said that the lab was created after SARS in 2003 as an important resource for basic
research on animal and human disease.

16
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Facility was originally designed as a production facility for vaccines. He said at first they did
not have any idea on how to create a BSL-4 lab. The lab cost 300m cny includes almost 3000
sqm of BSL-4 workspace. The facility includes a monkey breading facility built 15km from
Kunming city. Described the security for the facility. Showed BSL2 suites and BSL3, and 4.
Suites. In the 3 and 4 rooms use B2 cabinets and negative pressure cages for monkeys.. Like
Harbin they have extensive organization for maintenance and support, air handling and
cleaning,

ABSL/BSL-4 Labs

Plans to combine the Ag BSL-4 lab with the vaccine platform of the imb so the facility can be
more efficient producer of vaccines for infections disease.

An audience member asked about his thought on collaboration? He said that the facility
doesn’t have any experiments ongoing in BSL-3 right now, need some collaboration so we

can work in the BSL-3 and BSL-4 spaces. An audience member suggested Joint scientific
research before clinical trials, maybe nonhuman primate infection vaccine.
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Session 5: Biosafety, biosecurity and bioethics chair David R. Franz (Professor, US Army
Medical Research Institute of Infectious Diseases) introduced the session on new technology
for laboratory biological risk management, improving response to incidents at the lab (fire,
police, environment release and paramedic), improving biosafety and biosecurity training,
laboratory leadership, and culture and ethics.

Zhiming Yuan (Principle Investigator, Wuhan Institute of Virology, CAS) introduced the
Wuhan Institute of Virology BSL-4 laboratory to the group. He noted that some would visit
the facility tomorrow. He said that he hoped to have a license for the lab soon. Learned a lot
from SARS but China has a weak understanding of dual use capabilities. Scientists have
different motivation for doing research. Scientists had a good reason to do gain of function
research but their needs to be a balance. Asked how to make this balance and suggested
several questions that might be asked when considering benefit and risk of certain
experiments. Law and regulation cannot answer all these questions. Need basic principal to
consider biosafety in the laboratory. China has a biosafety legislation framework. Have
regulations measures and code related to all aspects of biosafety. But not everything can be
well described, like wither to do certain experiments. He listed laws and ethical codes that
could guide biomedical research and bioethics and discussed how law and ethics overlap in
bio area and areas of bio ethics related to medical experiments on people. Noted that CAS has
its own bio science ethics committee. He suggested that we combine biosafety, biosecurity,
and bioethics as a way to address bio risk more broadly. Suggested that the life science
community needs to establish science code of conduct and promote joint work on ethics, and
create a culture and philosophy of ethics. A Chinese participant said that in China we teach
biosafety courses. Students at CCDC have strong ethical concepts. They know the dangers
inherent in BSL-3 and 4 labs. Biosafety and security are different, which is most dangerous
for China today? Zhiming said that they are equally important and should be giving
significant attention.

Thomas Ksiazek (Professor, Galveston National Laboratory) discussed Regulatory issues
affecting the operation of a functional high containment lab including obtaining, shipping,
maintaining and exchanging high hazard pathogens in today’s regulatory environment.
Ksiazek focused on biosafety and biosecurity in the United States, he said that the U.S. is the
first country that had a national standard for biosafety. The impetus for this began at the
Asilomar conference in 1975, In 1981 the U.S. CDC produced the first Biosafety in
Microbiological and Biomedical Laboratories (BMBL) document that categorized pathogens
into risk groups, now working on the 6™ addition of the BMBL. It sets the operating principle
for labs. When askes he says that he doesn’t do safety for a living but does safety to keep on
living. He said that there is not enough focus on how it safety regulations effect the science
that the labs are designed to do. One of his key concerns is shipping samples, in the U.S. it
was simple until about 5 years ago. GNL tried to ship an Ebola mouse, the package got lost in
a Mempbhis, Tennessee FedEx shipping facility and it caused FedEx to reevaluate their policy
on shipping select agents. Shipping is becoming almost impossible and really expensive.
Now World Courier is the only group left that still ships agents in the U.S. But sometimes
they use FedEx. He is working to get the USG to pressure FedEx to start shipping again.
Another problem is that aircraft captains have the right to refuse dangerous goods shipments,
pilot has the final word. The regulations that have been put in place since 9/11 are mostly
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about security not safety. Really difficult to get samples to the U.S. chartered a jet to get
Ebola back to U.S. and the British Government chartered a ship. Also difficult to get permit
to operate a reference facility in the U.S. We also have to deal with regulators and intellectual
property issues. Collectively we can make a difference; scientists need to address the trend of
over securitization. A Chinese audience member said that CCDC internal movement between
CCDC and CAS is really tough as well with lots of bureaucratic hurdles. China only uses one
group for international shipping.

David R. Franz (Professor, US Army Medical Research Institute of Infectious Diseases,
retired) spoke about laboratory leadership, responsibility and progress. He said that his goal
as a institutional leader was to create a functional ethical organizational cultural so the
institution could do good work. In the laboratory environment the key is to balance regulation
with progress. Biosafety is much easier than biosecurity, hard to define the risk in biosecurity.
Fink report was ahead of its time. Education and awareness are key. In the U.S. the
government put together the National Science Advisory Board for Biosecurity (NSABB)
security advisory board. Franz discussed the evolution of biosecurity in the U.S. only one
death in us bio defense program, and three deaths pre 1969 before the U.S. offensive bio
program was shut down. Compare that to 700,000 hospital acquired infections and 400,000
deaths due to medical mistakes. Laboratory leaders and scientists must understand that the
actions by a few affect the many. Do not do something that affects the bio science enterprise
doing important work and research around the world. An audience member asked how do vou
balance security with transparency and how do vou build trust when outbreaks happen all the
time? What about deep rooted mistrust due to social structure. What is vour strategy to build
trust with the Chinese? Franz said it is important to create nodes of trust. Build networks, and
nodes, model we use at NAS is “Track OII” between experts in the U.S. and other countries.
You can do the same thing in vour country, reach out to others and form personal connections
but there is no perfect solution in to this. A Chinese participant said that yes. more
enlightened leadership is key for safety and for productivity and there is a need to build trust
between people, directors and workers. But for P4 labs, how could we collaborate together to
be more productive? He suggested that collaboration between the three new labs in China.

Zhiming Yuan (Principle Investigator, Wuhan Institute of Virology, CAS) David R. Franz
(Professor, US Army Medical Research Institute of Infectious Diseases, retired) presented
cconclusions from the meeting and discussion on possible roles of CAS and NAS to enhance
cooperation between the U.S. and China on Emerging Infections, Laboratory Safety and
Global Health Security

Franz Presented the summary slides to the group. He identified some key topics:
* Role of scientists in balancing regulation, safety, security and productivity
* Popularizing Science
* Emerging infections (reservoirs, natural populations and sequence data)
+ The importance of transparency
* Importance of trust within and between organizations and nations
* One Health (animal health, the economy, human health
* Responsibility of the science community to self-police and in some cases, regulate
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And presented some possible joint project ideas:
« Direct cooperation between CAS and NAS
— Institutional partnering and collaboration
« Joint Table Top Exercise detailing hypothetical response to an outbreak
* Response training
* How to make decisions regarding “Dangerous Research™ on certain pathogens and
gain of function research
* Ajoint manuscript of shared values and concerns
* Overcoming barriers to sharing strain collections and transport of pathogens
* Exchange and training of students

The audience suggested other issues including exchanging reference strains as many strains
in China are interesting to researchers in other parts of the world NAS and CAS
representatives could jointly write a paper addressing how best to do this. Others said that
would be very useful but we must follow international guidelines like the Nagova Protocol on
Access to Genetic Resources. Also domestic property rights, if sample is in third country and
vou isolate virus, the virus belongs to country where sample is from. This makes exchange
difficult. Zhiming offered several additional suggestions. Could create an official agreement
between institutions promoting institutional collaboration. The two academies can encourage
scientists to create a culture of trust, safety and bioethics. NAS and CAS should provide a
platform for cooperation. U.S. could do more Chinese scientist training and train the trainer
training for and Chinese institution staff and students. He supported efforts to improve the
free movement of sample material. Said the NAS and CAS will write a joint report and from
that we can extract important information to provide to CAS and NAS leadership. CAS will
set up a core group for NAS to talk to about future activities. NAS will work with CAS to
bring scientist to the U.S. to continue the discussion. After the meeting the chairs decided on
the following list of near terms action items:
Near term ideas

» Scientist exchange and training, particular for P4 laboratories.

« Joint P4 research projects that are beneficial for both US and Chinese scientists

* A memorandum between UTMB and Wuhan Institute of Virology (and other two P4

laboratories) for both long-term and short-term collaboration and partnership.

Longer terms efforts

» Sharing strain collections

« Joint white paper that each side could use to educate political leaders and others.

* Promote international collaboration via China-US joint projects.

* Joint training programs

« Joint manuscript between individuals and institutions

* Both academies support trust building and BS/BS at labs and by scientists.
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Second China-U.S. Workshop on the Challenges of Emerging Infections, Laboratory
Safety and Global Health Security

May 17-19 2017, Wuhan, China
Meeting Report

During the welcome session the Chair of the meeting for the Chinese Academy of Sciences
Zhiming Yuan (Principle Investigator, Wuhan Institute of Virology, CAS) thanked the
assembled audience of about 100 experts and noted that the meeting would focus on the
importance of good science and good policy for controlling emerging disease. Yuan said the
meeting is a milestone for Sino U.S. cooperation on emerging infections, laboratory safety
and global health and security and would lead to further cooperation. Xinwen Chen (Director
General/ Principle Investigator, Wuhan Institute of Virology, CAS) said that the Wuhan

| Institute of Virology, a key sponsor of the workshop, and the operator of China’s first BSL-4
high containment laboratory, aims to improve fundamental research in virology in China by
doing research to combat emerging infections and outbreaks in China and around the world
and to ensure global health security and safety in China. Yaping Zhang (Vice President/
Academician, Chinese Academy of Sciences) was not available due to a family emergency so
Qingquan Zhang (Department of International Affairs, Chinese Academy of Sciences) gave
short opening remarks on behalf of CAS. He extended congratulations to the assembled
group on behalf of the CAS Bureau of International Co-cooperation (who provided some of
the funding for this meeting) and said that science in China is booming but groups like CAS
and NAS need to look back to see how well we have done in the past and so we can provide
guidance and better advice in the future.

Linda Saif (Academician, Ohio State University) opened the meeting on behalf of the U.S.
National Academy of Sciences. The institution has several thousand members and 460
foreign associates as affiliates and counts 200 noble prize winners among its members. NAS
was established n 1863 to provide independent advice to government.
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1) Establish communication and scientific relationships within the region
2) Exchange knowledge and best practices
3) Foster China-U.S. cooperation/collaboration
| She explained, that the workshop would help Chinese and American experts better respond 0 [ Deleted: the ]
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emerging infectious diseases, promote lab and global health biosecurity, and address
impediments to cooperation/collaboration between the U.S. and China. She noted that CAS

David Relman (Academician, Stanford University) greeted the group on behalf of the U.S.
National Academy of Medicine president and foreign secretary. He described NAM as a 2000
member organization focusing on improving health and setting the agenda in medicine and
health in the U.S. As the leader of the NAM Forum on Microbial Threats he focuses on why
infectious diseases occur, the microbe/host environment, and the framework for emerging
infectious disease. NAM is also interested in microbial Forensics, global health security and
| in,promoting a global health risk framework. He sees three broad areas for further { Deleted: are

collaboration between the U.S. and China.
1) Emerging Infections, on understanding reservoirs, emergence, disease surveillance,

public health emergencies.
2) Anticipating Risk in life science and medicine, on the drivers of biotechnology
3) Governance of science to reduce risk on issues like Centralized versus distributed,
| costs, Learning from the past. and diminishing risk: technical versus social

At the end of the introductions the audience was curious about how NAS and NAM reports
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aspects of high-containment lab sustainability: challenges of maintaining a maximum
containment laboratory. Le Duc noted that China is on the verge of opening three BSL-4 (P4)
high containment laboratories and offered thoughts and advice from his perspective as the
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most difficult problems of global health. GNL is designed to handle all BSL-4 agents and has :
been in operation for about a decade. The lab cost 175 million USD to build and has [ Deleted: ing ]
significant ongoing operations expenses independent of the cost of research activities, [Dele(ed: . that works out to 185,000 USD per square foot. § }
T include utility costs, training and maintaining the large onsite security force. The
operations costs gqualabout 11.5-15 million USD or about 7-9 % of the construction costs [ Deleted: ]
per year. Other key issues of concern are the preparation for and proper management of {Delmd . 1
laboratory accidents. Accidents are inevitable and it is importation to take precaution. Labs

should have a preexisting plan for many situations. This should include a communication
| strategy. Labs are a source of pride for the local community but when things go bad. opinion
can change. It is important to build up a bank account of good will by talking about important
| scientific contributions made at vour facility and how valuable research it is to global health,
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and then be open and transparent if something goes wrong.

4 Deleted: ?... Le Duc said that as costs go up and political
leadership changes, it is important to maintain lines of
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ways to work with recombinant DNA before an emerging area of research became a public
problem.

The audience asked about the U.S. approval process for doing gain of function research or

the public. In general most people are confused about the reasons for doing experiments like

these we need to explain value of the work, as well as the risks. Audience member ask if there
h.
regulation cannot cover everything, can control some research but any evaluation system will
not be able to catch everything, especially a rogue actor. An audience member suggested that

we can inspire more scientists to think about any risks before they undertake an experiment to
address a scientific problem.

Zhihong Hu (Principle Investigator, Wuhan Institute of Virology, CAS) discussed the
construction and rescue of a functional synthetic baculovirus as an example of the capabilities

of modern synthetic biology. She noted the massive uptick in,

in scientific journals this century and the many advances in the fi
first synthesized in 2002.

hosts. a svsic

agent to control pest outbreaks. She noted that there is a low risk for synthesizing baculovirus ‘

because the virus has a large flexible genome that is easy to manipulate where researcher can
delete genes without risk. She concluded with a discussion on how to regulate synthetic
biology and if the scientific community should. The audience asked about reproducibility, she
said a very skilled student can synthesize baculovirus in one month, others in two months. An
audience member asked her to predict when Zika virus would be synthesized. She said any
flavivirus lab could do it. Another member of the audience asked if having the original virus
made the process easier? She said yes;

it 1s hard to do from a database sequence and more difficult without original virus. An
audience member asked about safety concerns noting that in the U.S. the NIH publishes
regulations on modified genetic organisms. Certain labs can only possess a percentage of the
genome, 30% for small pox.

Wensheng Wei (Professor, Peking University) spoke about high-throughput functional
genomics: coding, non-coding and beyond. He focused on gene editing tools and gain of
function research in Chinse life science. Gen editing has lots of applications for drug target
identification. He uses gene editing systems, like crisper to address bacteria antibiotic
resistance, a large problem in China. His research focuses on CLostridium difficile bacteria
that is more resistant to antibiotics and how synthetic and natural systems for editing can be
turned into high throughput strategy to produce better antibiotics. He is also working to
produce Zika virus antivirals and is develop high throughput methods to identify non coding
elements on the chromosome to get a better tool to study the whole genome. New gene
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editing tools are useful for addressing drug resistance but techniques still need to get through
clinical trials. An audience member asked if he had found any new roles or links for RNA in
the infections disease process. Said not yet but that this is a promising area.

Session 2: Public health response to outbreaks and issues. The session chair James Le
Duc (Professor, Galveston National Laboratory) noted that the panelists would present three
technical talks on about ccollaborating on research concerning dengue, Zika, Ebola and
influenza, including avian influenza and host-pathogen interaction (pathogenesis). Xia Jin
(Principle Investigator, Institute Pasteur of Shanghai, CAS) spoke about dengue immune sera
enhance Zika virus infection in human peripheral blood monocytes. He noted that dengue
antibodies enhance Zika infection and explained how, and noted how this is being considered
as researchers work to produce a Zika vaccine. Audience members asked if dengue would
enhance infection in infants and toddlers and he noted that a baby born of a dengue infected
mother will have more severe infection. Noted that there is no epidemiology data now that
overlays dengue and Zika infections showing sever Zika in populations with dengue. He also
noted that Zika vaccine would come soon and that the Zika vaccine much easier than a
dengue vaccine. Rui Gong (Principle Investigator, Wuhan Institute of Virology, CAS) spoke
about engineered human antibody constant domain as candidate against Ebola virus. Said that
he did post doc at Frederick Maryland at USAMRIID. He discussed techniques for using
therapeutic antibodies as tools for control of viral infection. And updated the group on
ZMapp and other current neutralizing antibodies against Ebola. He explained where next
steps in the process including animal study, and evaluation of the “drugability” of the 7¢2.
Peiyong Shi (Professor, University of Texas) discussed antiviral drug discovery and
development. He noted his diverse background in science, public health and administration
and more recent work on antiviral drug discovery. His presentation outlined antiviral drug
discovery strategy to target viral protein, host protein, stimulate immune system, targeting
molecular pathways, and two approaches, target based approach and cell based approach. An
audience member asked if he knows why the ___ virus clears in 24 hours? Said he was not
sure yet and that we need more experiments. Another audience member said that in clinical
use, the prompt for initiating treatment would likely be a sign, like fever, how do you
envision timing of use in humans? He noted that when patient reports to clinic viremia
already starts to drop. Right now therapy. In dengue, maybe prophylactic. An audience
member asked if the virus will clear faster if you increase the dose? He said that the hope is
to get the immune system to kick in to mitigate the disease. The session chair asked about the
location of his collaborators. He said they are all over the world and including folks in Brazil
since that is Zika ground zero, they can report progress in real time to Brazilian government
to promote transparency.

James Le Duc (Professor, Galveston National Laboratory) the chair of the session then
discussed improving the BSL-4 / P4 laboratory’s role in emergency health response and the
importance of communications during a crisis. He changed the focus from technical talks to
issues involved in containment labs to talk about communication issues relevant to BSL-4
labs. He noted that GNL has 6 hospital type rooms to treat infected patients while in
containment. GNL is one of nine regional facilities that can treat Ebola in the U.S. He asked a
broad question at the beginning of the talk, at what level and for how long should we screen

5
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people after exposure? Ebola can live in the body for months after recovery. It’s important to
take precaution but size the precaution to the risk. Focus should be on  laboratories
providing transparent, accurate and timely diagnostics of patients during an outbreak or
exposure. When the community is not informed the situation tends to get out of hand.
Valuable fo say what is or is not an issue in advance. Much can be done to manage the
perception of risk in advance of high profile situations. Proper education should happen early.
Use the right people to do this, Thomas Ksiazek has experience responding to outbreaks
going back to 1977. Wave two is addressing the public during the crisis. During a situation
leaders should know the facts and have something to say and convey it clearly. We learned a
lot about communication dealing with the Ebola case in Dallas, TX. Important to have clear
leadership and manage the politicians. In the Dallas case then governor Rick Perry created a
taskforce that brought everyone together. Later other problems had to be solved. The patient
generated a huge amount of medical waste, eight 55 gallon drums of waste every day. The
state of Texas used trucked the waste to UTMB and we disposed of it. Other issues include
cleaning secondary facilities and dealing with pets. An outbreak can be a time when you
demonstrate the value of your facility to your country, be prepared to help, plan a
communication strategy, use a trusted spokesperson and stay on message. Anticipate and
welcome involvement of political leaders. Be prepared to provide definitive diagnostics.
Train lab and clinical staft on PPE and patient management before the need arises and don’t
forget waste management.

During the question and answer session a Chinese participant asked GNL’s “official™
responsibilities during a crisis about problems delegating authority when making official
statements. Was it because lab is national lab? Le Duc said that he did not have the
responsibility to speak on behalf of the nation did not get paid extra for any of this, it is part
of our duty, to the community, state and nation. Had to reprioritize some of our basic
research, like vaccine development. That said, extra investment paid ofT in the good will and
support that we received and good statements help preserve the prestige of lab. He also said
that the community was very supportive because GNL spends a lot of time communicating
and maintaining a dialogue with local leaders, for example GNL did a 20 year economic
forecast, noting that GNL generates more than 1billion for the community. An audience
member noted that China was also prepared to respond to Ebola. Government leaders across
agencies and ministries had many meetings but the response would have been organized by
the Ministry of Health and Family Planning if there was an Ebola case in China. An audience
member asked for more details about how to treat clinical medical waste. Le Duc explained
that the waste was initially treated with chemicals and not autoclave because Dallas did not
have a large enough facility. Others noted that China does not have large a capacity to
autoclave clinical waste and needs to come up with a strategy and that in china emergency
response is organized by Chinese CDC. Le Duc noted that GNL played a supporting role,
U.S. CDC had primary responsibility for the national response but because the case happened
in the state of Texas GNL naturally had a larger role. A Chinese participant noted that the
system is different than in China but noted that if anything happens in Wuhan, then first
sample would go to Hubei province CDC first.
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