
 
 
 

 
April 4, 2025 
 
Case No. FL-2022-00062 

 
Mr. Gary Ruskin 
U.S. Right to Know 
4096 Piedmont Avenue, #963 
Oakland, CA 94611 
 
Dear Mr. Ruskin: 
 
As we noted in our letter dated February 21, 2025, we are processing your 
request for material under the Freedom of Information Act (“FOIA”), 5 U.S.C. 
§ 552.  The Department of State (“Department”) has identified 27 additional 
responsive records subject to the FOIA.  Upon review, we have determined 
that 22 records may be released in part and 5 records may be released in 
full. 
 
An enclosure explains the FOIA exemptions and other grounds for 
withholding material.  Where we have made redactions, the applicable FOIA 
exemptions are marked on each record.  Where applicable, the Department 
has considered the foreseeable harm standard when reviewing these 
records and applying FOIA exemptions.  All non-exempt material that is 
reasonably segregable from the exempt material has been released and is 
enclosed. 
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We will keep you informed as your case progresses.  If you have any 
questions, your attorney may contact Assistant United States Attorney 
Stephanie Johnson at stephanie.johnson5@usdoj.gov or (202) 252-7874.  
Please refer to the case number, FL-2022-00062, and the civil action 
number, 22-cv-01130, in all correspondence about this case. 
 

Sincerely, 
 
 
 
Terry Gordon 
Supervisory Government Information 
Specialist 
Office of Information Programs and Services 
 

Enclosures: As stated. 
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The Freedom of Information Act (5 USC 552) 

 

FOIA Exemptions 
 

(b)(1) Information specifically authorized by an executive order to be kept secret in the interest of 

national defense or foreign policy.  Executive Order 13526 includes the following 

classification categories: 

  

   1.4(a)  Military plans, systems, or operations 

   1.4(b)  Foreign government information 

   1.4(c)  Intelligence activities, sources or methods, or cryptology 

   1.4(d)  Foreign relations or foreign activities of the US, including confidential sources 

   1.4(e)  Scientific, technological, or economic matters relating to national security,  

              including defense against transnational terrorism 

  1.4(f)  U.S. Government  programs for safeguarding nuclear materials or facilities 

   1.4(g)  Vulnerabilities or capabilities of systems, installations, infrastructures, projects, 

               plans, or protection services relating to US national security, including defense 

               against transnational terrorism 

   1.4(h)  Weapons of mass destruction 

  

(b)(2) Related solely to the internal personnel rules and practices of an agency 

  

(b)(3) Specifically exempted from disclosure by statute (other than 5 USC 552), for example: 

 

 ARMSEXP                     Arms Export Control Act, 50a USC 2411(c) 

CIA PERS/ORG            Central Intelligence Agency Act of 1949, 50 USC 403(g) 

EXPORT CONTROL    Export Administration Act of 1979, 50 USC App. Sec. 2411(c) 

FS ACT                          Foreign Service Act of 1980, 22 USC 4004 

INA Immigration and Nationality Act, 8 USC 1202(f), Sec. 222(f) 

IRAN   Iran Claims Settlement Act, Public Law 99-99, Sec. 505 
 

   

(b)(4) Trade secrets and confidential commercial or financial information 

  

(b)(5) Interagency or intra-agency communications forming part of the deliberative process, 

attorney-client privilege, or attorney work product 

  

(b)(6) Personal privacy information  

  

(b)(7) Law enforcement information whose disclosure would: 

   (A)  interfere with enforcement proceedings 

   (B)  deprive a person of a fair trial 

   (C)  constitute an unwarranted invasion of personal privacy 

   (D)  disclose confidential sources 

   (E)  disclose investigation techniques 

   (F)  endanger life or physical safety of an individual 

 

(b)(8) Prepared by or for a government agency regulating or supervising financial institutions 

 

(b)(9) 

 

Geological and geophysical information and data, including maps, concerning wells 

 

Other Grounds for Withholding 

 

NR Material not responsive to a FOIA request excised with the agreement of the requester  
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The biosecurity benefits of genetic engineering 
attribution 
Gregory Lewis1,2 Bl, Jacob L. Jordan 3, David A. Reiman 4.5 

Gregory D. Koblentz , 6, Jade Leung1, A llan Dafoe\ Cassidy Nelson • 

Gerald L. Epstein 7, Rebecca Katz8, Michael Montague9, Ethan C. Alley2·10,11. 
Claire Marie Filone12, Stephen Luby4 , George M. Church 2,17, Piers Millett1•13, 

Kevin M. Esvelt 2,10, Elizabeth E. Cameron 3 & Thomas V. lnglesby9 

Biology can be misused, and the risk of this causing widespread harm increases in step with 

the rapid march of technological progress. A key security challenge involves attribution: 

determining, in the wake of a human-caused biological event, who was responsible. Recent 

scientific developments have demonstrated a capability for detecting whether an organism 

involved in such an event has been genetically modified and, if modified, to infer from its 

genetic sequence its li kely lab of origin. We believe this technique could be developed into 

powerful forensic tools to aid the attribution of outbreaks caused by genetically engineered 

pathogens, and thus protect against the potential misuse of synthetic biology. 

B iotechnology is in an era of rapid and accelerating progress. Qualitative breakthroughs 
such as CRISPR and artificial gene drives unlock new capabilities, and quantitative trends 
show biotechnology as an area of increasing investment, decreasing costs, and expanding 

access. 
However, alongside the benefits of this advancing technology for science, medicine, agri

culture, and industry, there are concerns over its potential for accidental or deliberate misuse. 
Laboratory accidents have caused outbreaks before. The 2007 Foot and Mouth disease outbreak 
in the UK was attributed to a leaking pipe at Institute of Animal Health at Pirbright 1. The last 
known cases of smallpox and SARS were both caused by laboratory exposures, and involved 
secondary transmission from infected researchers to individuals outside of the laboratory2• The 
1977 influenza pandemic was caused by a strain closely related to those isolated in the 1950s, 
suggesting an anthropogenic origin3• 

Doth state and non-state actors have attempted to develop biological weapons in the last 
century. Although 183 states are party to the Biological Weapons Convention, which categori
cally bans the development and production of biological weapons, multiple states have been 

1 Future of Humanity Institute, Oxford University, Oxford, UK. 2 Alt. Technology Labs, Inc., Berkeley, CA, USA 3 Nuclear Threat Initiative, Washington, DC. 
USA. 4 Department of Medicine, Stanford University School of Medicine, Stanford, CA, USA. 5 Department of Microbiology & Immunology, Stanford 
University School of Medicine; and Center for International Security and Cooperation, Stanford University, Stanford, CA, USA. 6 Schar School of Policy and 
Government, George Mason University, Washington, DC, USA. 7 Center for the Study of Weapons of Mass Destruction, National Defense University, 
Washington, DC, USA. 8 Center for Global Health Science and Security, Georgetown University, Washington, DC, USA. 9 Center for Health Security, Johns 
Hopkins University, Baltimore, MD, USA. 10 Media Laboratory, Massachusetts Institute of Technology, Cambridge, MA, USA. 11 Department of Genetics, 
Harvard Medical School, Boston, MA. USA. 12 The Johns Hopkins University Applied Physics Laboratory, Laurel, MA. USA. 13 International Genetically 
Engineered Machine Competition. Boston, MA, USA , Hlernail: gregory.lewis(a)zoo.ox.ac.uk 
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alleglcLtJli\2~ Q-OA(i2d theAn:.OqQ~.8.25i.ctors hav~'\.JNCL.Jt-Ss.iffi~~ strengtheril/cl{lliQ,2,~ a~ag#IJ tools and access 
sought to use biological weapons4,5: notable among these are Al- to existing technologies 13. 

Qaeda's unsuccessful attempts to develop biological weapons6; Identification of the engineer poses a further challenge, since 
Aum Shinrikyo's ineffectual bioterrorist attacks7; and the Raj- determining that an organism has been genetically engineered, 
neeshee cult's use of Salmonella to cause 751 cases of food poi- and what that engineering involved, does not establish who the 
soning in Oregon in 1984. engineer was. A given set of edits could conceivably be performed 

Technological progress magnifies these dangers: falling barriers by a multitude of different actors: from individuals working out of 
to entry increases the risk that reckless or malicious actors will a community lab, to university research groups, to industrial 
access biotechnology. Emerging capabilities may worsen the laboratories, to a state-run bioweapons facility. 
potential impact if this risk is realised. The 2011 'gain of function' 
influenza experiments raised concern that adapting a highly 
virnlent avian influenza strain to be transmissible between 
mammals posed an unacceptable risk since a laboratory escape 
could lead to a pandemic8. The increasing ease and accuracy of 
genetic engineering both widens the possibilities and lowers the 
barrie.rs to entry to research that could he:: misused to produce 
pathogens more dangerous than naturally arising strains9. 

The attribution gap 
Addressing these biological threats is an urgent and fonnidable 
challenge. One element of this challenge is attribution: being able 
to determine, in the wake of a human-caused biological event, 
who was responsible. Attribution has three main security benefits. 
First, knowledge of who was responsible can inform response 
dforts hy shedding light on motives and capahilities, and so 
mitigate the event's consequences. Second, it can identify the 
responsible parties for appropriate civil, criminal, or diplomatic 
penalty. Third, successful attribution followed by meaningful 
actions to hold perpetrators accountable can deter those inclined 
to reckless or nialicious practice in the first place. 

Information for attribution can be roughly divided into three 
categories. The first category includes non-technical indicators 
that provide contextual dues to intent, such as the victims, the 
location of the event, and epidemiological features. for example, 
if an incident occurs in the midst of an ongoing conflict, suspicion 
falls on the belligerents, while if it occurs near laboratories 
working on the causative agent, there is a greater chance of it 
being attributed to an accidental release. 

Another category informing attribution is intelligence. This 
ranges from human sources, such as informers or whistleblowers; 
to intercepted communications; to surveillance data. All can 
potentially identify those responsible for the release of a 
biological agent. 

The final category is technical forensics: the prope::rties and 
characteristics of the agent that caused a given outbreak may 
provide dues as to who made it and/or who was responsible for 
releasing it. 

The nascent field of microbial forensics helped the FBI identify 
a suspected lab of origin for the anthrax used in the 200 l attack 
and a suspected perpetrator responsible for the attack10• None
theless, further improvement of these forensic capabilities are a 
recognised need 11 . Two capabilities would be important: first, to 
establish whether the causative organism was genetically engi
neered; and second, if it was engineered, to identify the actor who 
engineered it. 

To detect engineering, tools are being developed which can 
interrogate the genome of the causative organism for indicators of 
genetic engineering. The IARPA Finding Engineering-Linked 
lndicators project, FEUX, seeks to develop new experimental and 
computational tools for this purpose 12. Under the auspices of the 
UN Secretary-General's mechanism for investigating alleged 
biological attacks, there are separate efforts to develop an inter
national trusted laboratory network that would provide forensic 
support to such investigations. As performance across labora
tories in detecting genetic modifications is currently variable, the 

Towards genet ic engineering attribution 
Fortunately, the very diversity of design approaches and technical 
options that are now available to achieve a given result ( e.g. which 
genes or genetic features to use, their origin, and how to incor
porate these genes or features into the genome) offers a means to 
approach the attribution problem. Which option a genetic engi
neer chooses will be influenced by a variety of factors, including 
their training, prior experience, habits, and available resources. In 
aggregate, these choices compose a 'methodological signature', 
and thus a way of tracing these design choices back to the likely 
designer. 

That machine learning could be used to detect and interpret 
these signatures was demonstrated in late 2018 14, although with a 
limited accuracy of 48%. Most recently, Alley and colleagues 
deployed deep learning techniques to predict lab-of-origin for 
plasmids submitted to the Addgene database - the largest repo
sitory of its kind, with 70,000 submissions from labs in 37 
countries. Their approach offers an accuracy of 70% when dis
tinguishing between over 1000 labs 15. 

The::y also pioneered further capabilities: uncertainty estima
tion, tracking 'genealogies' of genetic engineering groups, and 
inferring the nation in which the originating laboratory is located. 
Each of these has security promise: uncertainty estimation 
enhances robustness and can aid the integration of technical 
indicators with other available information for making an overall 
attribution decision; tracking lineages may identify other groups 
who knowingly or otherwise assisted the actor responsible; and 
the nation of the originating laboratory may provide a useful 
investigative due in the absence of finer-grained information. 

The security potential of genetic engineering attribution 
These rapid developments have potential as techniques, alongside 
publications and patents, to help understand patterns of influence 
and pe::rformance within the synthetic biology community, and 
also a means to identify and protect intellectual property. Our 
interest is in the biosecurity promise of using these advances to 
develop forensic tools which can aid attribution of genetically 
engineered agents and organisms. 

The centrnl benefit would be an innease in the actual and 
perceived accuracy of attribution decisions. This increases the 
likelihood of the right people being implicated in any misuse of 
genetic engineering in case of either an accident or an attack. The 
converse- avoiding mistaken attribution- is also key, given the 
potentially catastrophic consequences of one state mistakenly 
believing it is a victim of a biological attack. 

An indirect effect of this improved accuracy is deterrence of 
misuse in the first place. Some actors may be incentivized to be 
reckless if they believe they are unlikely to be held accountable for 
any accidents arising from their actions. Malicious actors may he 
attracted to biological weapons as a means of clandestine vio
lence. Better attribution tools deter both by increasing the risk of 
discovery. 

Three additional features of gene::tic engineering forensics make 
it particularly attractive as a biodefense technology. First, unlike 
other instances where the interests of science and security 
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does not impede scientific enquiry. ff anything, it offers co
bene:fits for the overwhelming majority of well-intentioned and 
responsible genetic engineers: further means of receiving due 
credit and recognition, and further safeguards of their intellectual 
property. 

Second, biodefense activity can paradoxically worsen security, 
by what is known as a security dilemma 16. A given state's bio
defense activity, even if wholly defensive in intent, may none
theless provoke concern in other states that this activity could 
both harbour and be co-opted for offensive purposes. Mutual 
suspicion can drive an arms race. Compared to other aspects of 
biodefense, genetic engineering forensics has more Limited pro
spects for offensive use, and so state investment in this aspect of 
biodefense poses a lower risk of triggering suspicions and inse
curity in its pl:'.ers. 

Third, the efficacy of genetic engineering attribution is coupled 
to biotechnological progress, so the trends that make misuse more 
concerning also enhance this approach to help address them. The 
rapidly growing corpus of genetically engineered sequence 
information provides more data that can be fed into these for
ensic tools; the increasing diversity of biotechnological methods 
also increases the diversity of 'methodological signatures' among 
practitioners. 

Challenges and next steps 
The security benefits of genetic engineering attribution, even in the 
ideal case, would have limits. Attribution techniques are not tech
niques to detect whether engineering occurred in the first place: 
determining attribution is a process that would follow detection of 
engineering, and is not a substitute for it. Great caution should 
apply to using genetic engineering attribution as an improvised 
means of genetic engineering detection. lnability to attribute does 
not rule out genetic engineering: a sequence may show clear signs of 
engineering even if the engineer cannot be identified. There are also 
risks of false positives: improper use of genetic engineering attri
bution could 'attribute' non-existent engineering, such as identify
ing the 'engineer' of a wild-type pathogen genome. 

Genetic engineering attribution is also not applicable to 
releases of non-engineered agents or organisms, for which other 
forensics methods remain necessary. Technica.l forensics may 
help identify the designer of the genetically engineered organism, 
but this may not be the actor who misuses it (although identifying 
the source of genetic engineering which is subsequently misused 
could be important information, for example in a case of sus
pected state-sponsored bioterrorism). 

The deterrence value of attribution, and thus of better forensic 
tools to inform it, is sensitive to political context. Forensic 
identification offers little deterrence to actors intending to claim 
rather than conceal responsibility, nor to those who plan to evade 
the consequences of being held responsible by disinformation 
campaigns or other pol.itical means (although genetic engineering 
forensics may prove a harder target for disinformation if its 
tl:'.chniques become public and well-characterised). 

Realistic circumstances, rather than ideal ones, imply further 
limitations. 70% accuracy is far from a smoking gun, and 
although this may in1prove further, the performance ceiling is not 
known. Genetic engineering forensics should be seen as an 
important forensic tool in the attribution toolkit, instead of a 
standalone silver bullet. 

A key uncertainty is that genetic engineering forensics has so far 
been developed on-and tested against- data from genetic engi
neers operating 'in th!:'. clear': those who publish thdr sequences to 
public repositories and make no attempt to conceal authorship. In 
the case of an attack rather than accident, sophisticated adversaries 

attribution indicators-genetic engineering forensics included. For 
example, an attacker could attempt to adopt the 'methodological 
signature' associated with other practitioners in an attempt to 
deflect attribution or at least confuse the analysis. 

Such attempts could leave their own trace, and forecasting 
how any potwtial contest between forensics and counter
forensics would play out is difficult; one side or the other may 
have an intrinsic advantage. Yet even in the worst case where an 
adversary is justifiably confident that they can evade genetic 
engineering forensics, doing so imposes a further cost. a further 
design constraint, and a residual risk of discovery. Each is a 
disincentive. 

Genetic engineering forensics is at an early stage; there i., a long 
way to go from published proof of principle studies to a robust 
forensic capability. These next steps include: First, starting a dialogue 
with the forensics and biodefense communities for what capabilities 
would be useful, and how technical forensic innovations can be 
brought into practice. Second, corralling further sources of data to 
improve accuracy and assess how perfonnance scales. Third, lever
aging ongoing improvements in machine learning and the creativity 
of practitioners to further improve the state of the art. 

As biotechnology continues to pose a security challenge, it pro
mises new tools to address the same. \Ive believe it is the responsi
bility of the scientific and policy communities to idcntifr 
opportunities to create these tools, like genetic engineering attribu
tion, which reduce the risk of misuse. By engaging in this enterprise 
pro-actively, we can continue to realize the benefits of rapidly 
improving biotechnology while safeguarding biological security. 
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From: 

To: 
state.gov>; 

L.l.......~'--------r:.,....,-,....,...,...-=--,tate.gov >; 
angan, Richard @state.gov> 

~-==:::::::::::::::::::::::;:-----' 

CC: 

Subject: RE: Wuhan statement 

Date: Fri, 15 Jan 2021 19:38:45 +0000 

Thanks all. Attached is the properly formatted Memo. 

f b)(6) las Press Office will send to S approvers. 

Thanks --

SE?ilSiTIVE BUT U!'lCL\EEbFU~,I;i 

From: Ortagus, Morgan Dl~(b-)-(6-)-~l@state.gov> 

Sent: Friday, January 15, 2021 2:30 PM 

4/2/2025 Page 5 

To: Feith, David 1(b)(6) ~state.gov>;~l(b-)-(6-)------~l@state.gov>; Buangan, Richard L 

( b) ( 6) state .... g=ov-'-> __ _, 
c: t1 we , avid Rl(b)(6) ~state.gov>~ ..... (b_)_(6_) _____ __,~state.gov> 

Subject: RE: Wuhan statement 

Thanks guys 

Richard-please have your team put the statement and fact sheet into its proper format for S, list 
clearances, etc. and then get it up to the line. 

Morgan D. Ortagus 

Spokesperson 

U.S. Dept of State 

SENEITl'.'E BUT U►lCLA~:rn;;nm 

From: Feith, David !fhHFn ~state.gov> 
Sent: Friday, January 15, 2021 2:25 PM 
To (b)(6) state. av>; Ortagus, Morgan D f b)(6) 
Richard L (b )(6) state. av> 
Cc: Stilwell, David R i(b)(6) !@state.gov> 
Subject: RE: Wuhan statement 

l@state.gov>; Buangan, 

Roger, thanks. Attached is the fully updated clean text. It accounts for the one twea~ approved an 
hour ago, and not the second; also removes the yellow/green coloring. 
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Morgan - do you want to read and then you will pass to S? 

Thanks much. 

SeNSHP,1E BUT UHCL:A.:S3fffED 
From l~(b-)-(6-)-------~l@state.gov> 

4/2/2025 Page 6 

Sent: Friday, January 15, 20211:38 PM 
To: Feith, David l(b)(6) ~state .gov>; Ortagus, Morgan DKb)(6) ~state.gov>; Buangan, Richard L 
(b)(6) state. av> 
c: 1 we , avid R l(b)(6) ~state.gov> 

Subject: RE: Wuhan statement 

They should be, yes 

From: Feith, David l(b)(6) @state.gov> 
Sent: Friday, January 15, 20211:35 PM 
To: (b)(6----~ state. av>; Ortagus, Morgan D j(b)(6) ~state.gov>; Buangan, 
Richard L (b)(6) state. ov> ,__ __ ___, 

Cc: Stilwell, David R state. ov> 
Subject: RE: Wuhan statement 

{Smaller distro to limit spam.) 

Roger that. 

Also - can we confirm that the statement and fact sheet won't be separated upon publication? That is, 
they'll be together on website, in email that goes out, etc? 

Thanks again for pushing this through. 

On January 15, 2021 at 1:15:39 PM ESTkb)(6) 
I clear the first edit but not the second 

~state.gov> wrote: 

SE1G'Slit VE flU'f UNCLASSIPTED 

SENSFfiYE BUT Ul'~CLAS§l,fl£,J;> 

From: F ith Da i b 6 state.gov> 
Sen : Fri 21 1 · PM 
To (b)(6) · r agus, Mor state. ov> 
Cc: Eckels-Currie Kelley (b )(6) 

l!...::'....!.!...:::.f...._ __ .r--,-==-:<=-'---, 
r.:-:~:---,.__ _ __J 

v>; Buangan, Richard L ........... "-""-'--.,_______~_ 

ov>· Stilwell Da , en E 
.--~~>; Keshap, Atul 
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l(b)(6) ~state.gov>; Fritz, Jonathan D ~(b)(6) lvstate.gov> 
Subject: RE: Wuhan statement 

l(b)(6) I Morgan -- sorry, just two fly-specking further edits in the attached. 

l(b)(5) Deliberative Process 

Thanks. 

SnlSHIYE BUT H~JCLASSifiED 

From: Feith, David 
Sent: Frida Januar 15, 202112:17 PM 
To {b)(6) 

4/2/2025 Page 7 

Cc: Eckels-Currie, Kelley (b)(6) ov>· (b)(6) state. ov>; Buangan, Richard L 

v>; Ortagus, )(6 ov>; Stilwell, David R ,u...o<..LJ....>o<-<--_ _i------

v>; Biegun, Stephen 6 b )(6) 
i.:.(b..:.)..:...(6...:..)_...J:::-=----ov>; Keshap, Atu I (b )(6) ,.....___ 1.!........!.Jo~n...!...at_h_a n_D_,.,..,..(b-,-)(.,....,,6...,....) : __ ~ 
Subject: RE: Wuhan statement 

Good for EAP, thanks. 

SE~lSITIVE BUT UJ)lGLASSIFIBD 
From :l~(b-)-(6-)------~@state.gov> 

Sent: Friday, Januar 15 202112:13 PM 
To: Feith, David (b)(6) state. ov> 
Cc: Eckels-Currie, Kelley Kb)(6) t@state. ov>· Yu Miles b 6) @state.gov>;Buangan, Richard L 

b 6 v>; Ortagus, Morgan-~~~ v>; Stilwell, David R 
(b)(6) v>; Biegun, Stephen E (b)(6) 
(b)(6) ov>; Keshap, Atul (b)( _ __ Jonathan D (b)(6 ) 

L_ _ _J'--~-

S u b j e ct: R : u an statement 

Back to you. I concur with Mile*b)(5) Deliberative Process 
l(b)(~) . . ~hat language is fin~e-; s_e_e_w~h-e-re~l 1-n-se-r-te-a~. ---------------~ 

Clear on my end with these edits. 

~El'<ISITIVE BUT UNGLASSlfWD 

From: Feith, David (b)(6) state. ov> 
Sent: Friday, January 1 , 2111:52 AM 
Toj{b )(6) Iv state .gov> 
Cc: Eckels-Currie, Kelley j(b)(6) rstate ,gov>; Yu, Milesl(b)(6) @)state.gov>; Buangan, Richard L 

l(b)(6) !wstate.gov>; Ortagus, Morgan Dl{b)(6) f state.gov>; Stilwell, David R 
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(b)(6) state. ov>; Biegun, Stephen El(b)(6) @state.gov>;(b)(6) 
b)(6) state. ov>; Keshap, Atul i(b)(6) ~state.gov>; Fritz,'-J-o-na_t..,....h_a_n_D--r.:-b-:-)(:-:::6-:-)~=~"-"-'-

Subject: RE: Wuhan statement 

l(b)(6) ~ as discussed, I understand that D (who is CC'ed) gave A/S Stilwell the thumbs up on this 
statement. 

So attached is the Public Statement Decision Memo with track-changes reflecting what's happened since 
you last saw. The tweaks in the yellow text are from DNI, and the tweaks on the military section come 
from T /Billingslea. 

For reference, I'm also attaching a clean version separately. 

Thanks for everyone's work here. 

SEJ►lgJTIVEJ BUT U])IGLASSLfIED 
From ¥.-b-)-(6_) _______ __,,l@state.gov> 

Sent: Thursday, Januar 14, 20216:06 AM 
To: Feith, David b)(6) ov> 

Cc: Eckels-Currie, Kelle "'--'-'--'-------------..---......---'--, ) ~state.gov>; Buangan, Richard L 
state. av>; Ortagus, Mo ov>; Stilwell, David R 

~~~===r!~--v->; Bi egu n, Stephen E ~--_J---=-=-=-=-"-'"'-=--'- ( b) ( 6) I 
ov> 
atement 

Ok. Please let me know when there's a final draft to review. Thank you. 
Sent from my iPhone 

On Jan 14, 2021, at 12:20 AM, Feith, David j(b)(6) Wstate.gov> wrote: 

(b)(6) thanks. Attached is updated text reflecting the latest input from DNI (see yellow text especially) 
and T Amb Billingslea (see section on WIV military ties). 

D staff indicated that D will review in the morning. 

All best, 
David 

si;;► l~JTIVe Q UT Ull,IGLA$, ~ Ili' I I; 0 

From¥b)(6) l@state.gov> 
Sent: Wednesda , January 13, 2021 9:52 PM 
To: Feith, David (b )(6) ov>; Eckels-Currie, Kelley 4(b )(6) ~state.gov>; Yu, Miles 
i(b)(6) l@state.gov> 
Cc: Buangan, Richard L f b)(6) ~state.gov>; Ortagus, Morgan D J(b)(6) ~state.gov>; Stilwell, 
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David Rl(b)(6) l@state.gov>; Biegun, Stephen E l(b)(6) l@state.gov> 
Subject: Re: Wuhan statement 

Checking in. What is the status of this statement, and were there any suggested changes from 
interagency? Thank you. 
Sent from my iPhone 

On Jan 13, 2021, at 3:09 PM, .... l(b_)_(6_) _______ ___,fstate.gov> wrote: 

Sounds good, thank you David 

Sl~:!(!31TIVE BU'f HHCLASSIFJED 

From: Feith, David i(b )(6) !@state.gov> 
Sent: Wednesda , Januar 13, 20213:09 PM 

To: (b 6 ........,....,........, ____ __, state. av>; Eckels-Currie, Kelleyl(b)(6) 
Miles b)(6) state. av> 
Cc: Buan an, Richard Ll{b)(6) k@state.gov>; Ortagus, Morgan Dl(b)(6) 
David R (b)(6) av> 

k@state.gov>; Yu, 

~state.gov>; Stilwell, 

Subject: RE: Wuhan statement 

Many thanks~b)(6)
1

lreceived. We're coordinating with DNI (which has required a language tweaks that 
you'll see) an on c earances. Will come back to you with subsequent changes. 

Thanks again --

From: Kissel, Mary E (S) l(b)(6) ~state.gov> 
Sent: Wednesday, January 13, 20211:47 PM 

To: Feith, David l{b)(6) ~state.gov>; Eckels-Currie, KelleyKb)(6) @state.gov>;Yu, Miles 
l(b)(6) ~state.gov> 
Cc: Buangan, Richard Ll(b)(6) ~state.gov>; Ortagus, Morgan q(b)(6) l@state.gov>; Stilwell, 
David R 1(b )(6) ~state.gov> 
Subject: RE: Wuhan statement 

Reattaching edit to ensure it goes through. 

SEtq:-JtffVE 'BU'f UNCLA:-1:-lf.Fl:Ef) 

From:l(b)(6) I 
Sent: Wednesday, January 13, 20211:46 PM 
To: Feith, David~(b)(6)@state.gov>; Eckels-Currie, Kelleyl(b)(6) rstate.gov>; Yu, Miles 
<YuMM@state.gov> 
Cc: Buangan, Richard Ll(b)(6) @state.gov>;Ortagus, Morgan D l(b)(6) @state.gov>;Stilwell, 
David R "lth\t&::\ @state.gov> 
Subject: RE: Wuhan statement 
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Back to you. Please see redlined edits. The clearances aren't marked at the bottom of the page. Please 
send me the final drat when it has been cleared. The order is: bureau, me, SPOX, S. 

A few notes: 

b)(5) Deliberative Process 

One question for you in CAPS, in the text. 

Again, ifthere are any subsequent changes, I need to read and clear before it goes to SPOX and S. 

Thank you! 

SENSITIVE BUT UHCLASSIP:IED 

From: Feith, David ,.,_I( b--')....,_( 6--')-~_st_a_te~.g~o_v> 
Sent: Wednesda , Ja nuar 13, 202112:38 PM 
To: b,....._..'-'-----, state. ov>; Eckels-Currie, Kelleyl(b)(6) 
Mi les(b)(6) - st-a-te ___ o_v_>_~ 

Cc: Buangan, Richard L ~l(b-")~(6--'):..__ _ _...~-s_t_at_e~.g_o_v>; Ortagus, Morgan D f b )(6 ) 

David RKb)(6) ~state.gov> 
Subject: RE: Wuhan statement 

@state.gov>; Yu, 

@state.gov>;Stilwell, 

Yes, thanks, re-attached here with some small tweaks to memo background language. Thanks. 

EAP meanwhile is finalizing coordination with DNI. 

SJZ},]~lTTVe QUT ~IGLAggnz1£D 

From:~)(6) ~state.gov> 
Sent:ednesda , January 13, 2021 12:14 PM 
To: Feith, David (b)(6) state. ov>; Eckels-Currie, Kelleyl(b)(6) ~state.gov>; Yu, Mi les 

i(b)(6) ~state.gov> 
Cc: Buangan, Richard L ~(b)(6) l@state.gov>; Ortagus, Morgan D J(b)(6) ~state.gov>; Stilwell, 

David R ~(b)(6) !@state.gov> 
Subject: RE: Wuhan statement 
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Great. Is this the final draft you want me to clear? 

SENSlTIYE Dtff UNCLASS[Fl'EE> 

From: Feith, Davidl(b)(6) @state.gov> 
Sent: Wednesday, January 13, 202111:55 AM 
To: Eckels-Currie, Kelley i(b)(6) ~state.gov>;l(b)(6) 
Miles l(b)(6) l@state.gov> 
Cc: Buangan, Richard L l(b)(6) ~state.gov>; Ortagus, Morgan D J(b)(6) 
David R J(b)(6) !@state.gov> 
Subject: RE: Wuhan statement 

Kelley, thanks for the great edits and the ca II. 

4/2/2025 Page 11 

Wstate.gov>; Yu, 

~state.gov>; Stilwell, 

Please see attached as discussed, which I've cleaned up but with highlights of the key areas we 
discussed. (It also keeps the yellow highlight in and adds ree to a phrase that may needllli:TI}eview 
but should work.) 

+ A/S, Morgan. 

Thanks all. 

Stl'JSITIVE BUT lhb+CLASSIFHZD 

From: Eckels-Currie, Kelleyl{b)(6) l@state.gov> 
Sent: Wednesda January 13, 202110:56 AM 
To: Feith, David (b)(6) state. ov>l.-(b_)_(6_) ________ _,e?state.gov>; Yu, Miles 

i(b)(6) ~state.gov> 
Cc: Buangan, Richard L l(b)(6) ~state.gov> 
Subject: Re: Wuhan statement 

David 

:b)(5) Deliberative Process 
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See attached raising these points and with a few line edits. Happy to discuss further when I'm in the 

office. 

Thanks 

K 

Kelley E. Currie 
Ambassador-at-Large 

Secretary's Office of Global Women's Issues (S/GWI) 

Department of State 

Washington DC 20520 

l(b )(6) I 

From: Feith, David l(b)(6 ) l@state.gov> 

Sent: Wednesday, January 13, 2021 7:39:03 AM 

Tol(b)(6) @)state.gov>;Yu, Miles ~(b)(6) H1state.gov> 

Cc: Eckels-Currie, Kelleyl(b)(6) ~state.gov>; Buangan, Richard Ll!...!l(b~)!..!,;(6::::...)!.,...__...J>@--'-'st""'at"""e""'.g""'o"-'-v> 
Subject: Re: Wuhan statement 

Many thanks all. Th~(b)(6)~nd Kelley versions are both strong, and I imagine a marriage of them can 

work well. Just two flags as we proceed,l(b)(5) Deliberative I 
(b)(5) Deliberative Process 

Thanks again all, really appreciate everyone's collaboration here in difficult circumstances. 

+ Richard. 

David Feith 

Deputy Assistant Secretary 

Bureau of East Asian and Pacific Affairs (EAP) 

,....:.:., ........................... .........,.;-.L.I.J,....,,..f State 
(b )(6) 

(b)(6) s a e. av 

On January 13, 2021 at 7:21:02 AM ESTJ(b)(6) l@state.gov> wrote: 
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Good morning ... Please marry this to the EAP statement I edited and provided extensive comments on 
last night, and send me whatever final draft you want me to clear. Please coordinate with Richard so we 
don't hVe multiple versions floating around. Thank you! 
Sent from my iPhone 

On Jan 13, 2021, at 6:41 AM, Yu, Miles l(b)(6) l@state.gov> wrote: 
This is much better. I can live with this version. 

Dr. M Miles Yu 
Off ice of the Secretary 
Department of State 
Washington. DC 

l(b )(6) 

Send from my iPhone 

On Jan 13, 2021, at 1:34 AM, Eckels-Currie, Kelle~ .... ~b_)_(6_) ___ __,pstate.gov> wrote: 

Take a look at the attached. There's still some duplicative language in here, but I want to get your 
feedback on the overall approach. 
K 

Kelley E. Currie 
Ambassador-at-Large 
Secretary's Office of Global Women's Issues (S/GWI) 
Department of State 
Washin ton DC 20520 

(b )(6) 

<COVID declass draft S statement MY DF CB.docx> 
<EAP Declass Memo 0113 master.docx> 

Sender: "Feith, David" l(b)(6) ~state.gov> 

Ortagus, Morgan D l(b)(6) p@state.gov>; 

Recipient: 

lrhHm fQlstate.gov>; 
Buangan, Richard L irhHR\ l@state.gov>; 
Stilwell, David R fhHm @state.gov>; 
fhHm @state.gov>; 

i(b)(6) ~state.gov> 
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Nithhe Id pursuant to e..1{emption 

'b)(5) Deliberative Process 



>age Ol5 

Nithhe Id pursuant to e..1{emption 

'b)(5) Deliberative Process 
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Nithhe Id pursuant to e..1{emption 

'b)(5) Deliberative Process 
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Nithhe Id pursuant to e..1{emption 

'b)(5) Deliberative Process 
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EAP: David R. Stilwell [DRS] 

Drafted: EAP front Office 

Clearances: 
S: ,--I( b-)( 6-) ---,I ( o k) 

EAP/FO: Atul Keshap (ok) 
EAP/FO: David Feith (ok) 
EAP/FO: Richard Buangan (ok) 
EAP/FO: Jonathan Fritz ok 
D: (b )(6) ( ok) 
P: (b)(6) (ok) 
T: Marshall Billingslea (ok) 
S/P: Miles Yu (ok) 
SPOX: Mor an Ortagus ( ok) 
DN1 (b 6 ok) 
DOD (b)(6) (ok) 

UNCLASSIFLED 

4/2/2025 Page 18 
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From: "Feith, David" 

To: ....,(b,....)_(6_)_....,,....,.--,------,-,---ii'""--=Clj..'e.gov>; 
Buangan, Richa ~---~- state.gov> 

CC: 

Stilwell, David state.gov>; 
state. gov>; 

......,:;: .......... ....,_,__"""---'::...i...:;;:u.......&~~z~~,..,ite.gov>; 
~--=state.gov>; 

........,....,.,..,...,,.....,..-..,.......-r1 @state.gov> 

Subject: RE: Urgent HHS statement for review 

Date; Fri, 4 Dec 2020 22 :02:55 +0000 

..... l(b_)_(
5
_) _ __,~ here attached with an additional edit if possible. 

Do we know who at HHS is running point on this? 

Thanks. 

From€b)(6) ~state.gov> 
Sent: Friday, December 4, 2020 2:08 PM 
To: Buangan, Richard L b 6 state.gov>; Feith, Davi '-r-----', tate.gov> 

4/2/2025 Page 19 

Cc: Stilwell, David R (b)(6) @state.gov>; Fritz, Jonathan state.gov>; EAP-Press <EAP-
Press@state.gov>; (b)(6) state.gov>; Kesha , ) @state.gov> 
Subject: Re: Urgent HHS statement for review 

Roger. 

From: Buangan, Richa rd L l(b)(6) ~state.gov> 
Sent: Fri .......... ~~~....... 020 2:00 PM 
To: Fe ith state. ov> 
Cc: (b) 6 state. ov>; Stilwell, David R (b)(6) ~---1.:......:....:___:_ __ :::::::::::::::::::::;'-"~ 

(b)(6) ov>; EAP-Press <EAP-Press@state.gov>; (b)(6) 
Atul ( state. ov> .__ ______ _. 

Subjec : e: rgent HHS statement for review 

We're good with Feith's edits. Stilwell is talking for about one more hour. Move it forward. 

Richard L. Buangan 
Deputy Assistant Secretary 
Bureau of East Asian and Pacific Affairs (EAP) 
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U.S. De artment of State 
Email (b)(6) state. av 

On Dec 4, 2020, at 12:53, Feith, David l(b )(6) pstate.gov> wrote: 

Many thanks. Please see edits in track-changes attached. Also clean copied here for the traveling party: 

State/EAP edits to draft HHS statement 
December 4, 2020 

(b)(5) Deliberative Process 



(b)(5) Deliberative Process 

Fromfb)(6) ~state.gov> 
Sent: Friday, De ........... ~...... 020 1:28 PM 
To: Feith, David ov>; Stilwell, David R (b)(6 ) state. 

Cc: Fritz, Jonath state. ov>; Buangan, Richard L (b)(6) 
< EAP-Press@state.gov>; I( b )( 6) @state.gov>; Ke~s~a~p~,7Ai+t77ur.iL~~;;;':state. ov> 

Subject: Re: FOR A/S STILWELL CLEARANCE ASAP: 11:30 AM: Urgent HHS statement for review 

Standing by and waiting for your edits/comments. 

From: Feith, Davidfb)(6) l@state.gov> 
Sent: Friday, December 4, 2020 1:26 PM 
To: Stilwell, David R b 6 state. ov> (b)(6) 

L---..,....,...-,--.r,;-'.:-;::;:-;--------,r:---~ 
Cc: Fritz, Jonathan D (b) 6 state. ov>· Buangan; Richard L (b)(6) >; EAP-Press 
<EAP-Press@state.gov>; (b)(6) state. ov>; Keshap, Atul state. ov> 
Subject: RE: FOR A/S STILWELL CLEARANCE ASAP: 11:30 AM: Urgent HHS statement for review 

Hi all- please confirm we are not/not sending EAP clearance on this yet. Thanks. 

From: Feith, David 
Sent: Friday, December 4, 2020 1:11 PM 

To: Stilwell, David R ~(b)(6) ~state.gov>c.(b....:)~(6....:)~----.----~====..:.> 
Cc: Fritz, Jonathan D <(b)(6) state . ov>; Buangan, Richard i.,:(b::..!):..:..(6~):...._ _ _r---~o_v>; EAP-Press 
<EAP-Press@state.gov>; (b)(6) state. ov> 
Subject: RE: FOR A/S STILWELL CLEARANCE ASAP: 11:30 AM: Urgent HHS statement for review 

Seeing this now, will send suggestions in a minute --

') 
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From: Stilwell, David R l(b)(6) ~state.gov> 
Sent: Friday, December 4, 2020 1:06 PM 
To: (b)(6) state. ov> 
Cc: Fritz, Jonathan D (b)(6) state. ov>; Buangan, Richard L (b)(6) 

I( b) ( 6) W state .gov>; EA P-Press < EA P-Press@state.gov>; ~( b-)-( 6...1.).:......;....:......;._ _ ____._==--s-t-at-e. ov> 

Subject: Re: FOR A/S STILWELL CLEARANCE ASAP: 11:30 AM: Urgent HHS statement for review 

Good. There's some great reporting out of Taiwan on this topic. Can we point them to TACRO? 

Get Outlook for iOS 

FromJ(b)(6) )state.gov> 
Sent: Friday, December 4, 2020 11:30:57 AM 
To: Stilwell, David R (b 6 state. ov> 
Cc: Fritz Jonathan D (b)(6) state. ov>; Buangan, Ric te. ov>; Feith, David 

l(b)(6) ~state.gov>; EAP-Press <EAP-Press@state.gov>(b)(6) state. ov> 
Subject: FOR A/S STILWELL CLEARANCE ASAP: 11:30 AM: Urgent HHS statement for review 

A/5 Stilwell, 

Please see the statement below in response to the WSJ article that PRC is using to claim COVID 

did not start in Wuhan. CM has made edits below in yellow. 

Apologies for the short fuse. Would appreciate your earliest clearance so that we can get our 

edits in. 

Thank you, 

(b)(5) Deliberative Process 



FL-2022-00062 A-00000861826 "UNCLASSIFIED" 4/2/2025 Page 23 

(b)(5) Deliberative Process 

Froml(b)(6) @state.gov> 

Sent: Friday, December 4, 2020 12:13 PM I 
To: J(b)(6) ~state.gov>; _(b)(6 ) l@state.gov> 
Cc: EAP-Press <EAP-Press state. ov> ~---------~ 

Subject: RE: FOR (b)(6) LEARANCE ASAP: 11:30 AM: Urgent HHS statement for review 

Clear for CM. FO should see this one - recommend including Feith when you send it up to Buangan and 
Fritz. 

l(b )(6) 
Director, Office of Chinese and Mongolian Affairs 
Bureau of East Asian and Pacific Affairs 

(b)(6) state. av 

From :l(b )( 6) l@state.gov> 
Sent: Friday, December 4, 2020 12:04 PM 
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Tol(b)(6) f@state.gov>; EAP-CM-Global-DL <EAP-CM-Global-DL@state.gov>; EAP-
CM-Bilat Unit-DL < EA PCM BilatU n it@state.gov>; EAP-CM-ECON-D L <EAP-CM-ECON-DL@state.gov> 
Cc: EAP-Press <EAP-Press@state.gov> 
Subject: Re: CLEARANCE ASAP: 11:30 AM: Urgent HHS statement for review 

Some edits for CM/Econ below in yellow highlights. Since the CDC study was about cases 

before the President stopped travel from China, it does not show how that helped as implied in 

the third paragraph. 

Environment, Science, Technology, and Health Officer 

Office of Chinese antl Mongolian Affairs 

U.S. Department of State 

(b)(6) 

state. av> 
Sent: Fn ay, Decem er 4, 0 10:16 AM 
To: EAP-Press <EAP-Press@state.gov>j.-(b-)-(6_) ___________ _,,f state .gov>; 1O-Press-DL 

< I O-P ress-D L@state.gov> - -
Cc: OES-PA-DG <0ES-PA-DG@state.gov> 
Subject: 11:30 AM: Urgent HHS statement for review 

Hello, please see HHS reactive statement below in response to the WSJ article that China is using to 

claim COVID did not start in Wuhan. I would appreciate your comments/clearance by 11:30. 
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The draft reactive statement below is in response to the WSJ article that China is using to claim COVID 
did not start in Wuhan. Once HHS comments have been received, it will go to State Dept for review. 

https ://www. ws j. com/ a rtic I es/ covid-19-1 i kely-i n-u-s-i n-m i d-d ece m be r-2 019-cdc-sci e nt ists-re po rt-
11606782449 

(b)(5) Deliberative Process 
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(b)(5) Deliberative Process 

:,;enaer: 

.gov>; 
~~~__,_ _ _F state.gov>; 

Recipient: 

Keshap, Atul (b)(6) 

.gov>; 
e.gov>; 

.gov>; 
e.gov>; 
te.gov> 

4/2/2025 Page 26 
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Nithhe Id pursuant to e..1{emption 
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From: "Asher, Davi 

tate.gov>; 

To: 

~------~~-~~ >; 
iNanno, T ,..,,.....,...,....,,..,..___.._~=...!,__...J state.gov>; 

Feith, Davi 
Gross, Lau gov>; 

lrhHm ate.gov>; 
Paulopol, Andre state.gov> 

CC: l
(b)(6) l@state.gov>; 
_(b )(6) ~state.gov> 

Subject: Re: SBU COVID Timeline v06 

Date: Tue, 29 Dec 2020 14:50:59 +0000 

4/2/2025 Page 29 

We don't lack unclassified evidence due to the timeline-it is more than sufficient to address 
Laura's concerns about evidence l(b)(5) Deliberative Process 

(b)(5) Deliberative Process 

I'll been in the SCIF around 1130. 

Hope everyone had a wonderful holiday. 

David 

From: Gibbs, Jeffrey J j(b)(6) Wstate.gov> 
Sent: Tuesday, December 29, 2020 9:36 AM 
To: (b)(6) state.gov>; DiNanno, Thoma~s_G.....'.(:::::b::::::::)(:::::6=) =~~st;:::at::---e....,,.g

7
ov>; Feith, David 

(b)(6) @state.gov>;Gross, Laura J l(b)(6) ~state.gov>; lrhHR) I (b)(6) state.gov>; 
Paulopol, Andreea 1l(b)(6) ~state.gov> 
Cc:l(b)(6) fgistate.gov>;~l(b-)-(6-)----~~state.gov>; Asher, David 

lrhHR) ~state.gov> 
Subject: Re: SBU COVID Timeline v06 

Thanks, l(b)(6 I Great work - very helpful. 

Jeff Gibbs 
Senior Adviser AVC 

SSD/AVC 
l(b )(6) 
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From: I( b) ( 6) ~state.gov> 
Sent: Monday, December 28, 2020 7:01 PM 
To: DiNanno, Thomas G (b)(6) @state.gov>; Feith, Davidl(b)(6) Wstate. av>· Gross, Laura J 
l(b)(6) ~state.gov>; (b)(6) 4(b)(6) ~state.gov>; Gibbs, Jeffrey (b)(6) @state.gov>; 
Paulo al Andreea I @state.gov> 
c ..... c_: -=(b=)=(6=.) ______ ~ state.gov>;~l(b-)-(6-)----~~state.gov>; Asher, David 
l(b )(6) e)state.gov> 
Subject: SBU COVID Timeline v06 

Attached FYI: I have updated the SBU version of the timel ine to format it to print on legal size paper 
with page numbering {all tabs). As previously mentioned to some, it contains 606 unique excerpts from 
1985 to 11/11/2020. Along with the complete timeline (first/red tab), I have extracted several thematic 
timelines which you can find in the tabs to the right. In order left to right they are labeled: 

• "Censorship of health info" 

• "Delayed admitting human xmsn" 
• "limited, false, delayed reporting" 
• "Exporting the virus" 

• "Catastrophic missteps" 
• "Efforts to counter lab hypthsis" 

• "WHO as PRC cheerleader" 
• "GOF research" 
• "Handling lethal pathogens" 
• "Poor safety, lab leak history" 

• "US offers of support" 
l~(b )-(6)~1 

PS: As of tomorrow, I will only be reachable via this email and my cell~l(b_)_(6_) ___ ~luntil the 6th
. 

l(b )(6) 
Bureau of Arms Control, Verification and Compliance 

tment of State 

"---'-'---'--' 

NSTS) 
state. ic. gov 

state. sgo v. gov 

SEN SHIVE B 61T U~ICL ◊ S SI FIE D 

Sender: "Asher, David" (b)(6 

Gibbs Jeff re 
(b)(6) v>; 
DiNanno, Thom state.gov>; 

Recipient: Feith, David (b 
"::--1-....... ---'-~ 

Gross, Laura J ; 
( b) ( 6) L;,.....f,.....,....,...,,...,.........__--,__ OV>; 
Paulopol, Andr "'--'--'--'-----' ate.gov>; 
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l
(b )(6) @state.gov>; 
l'--_(b--'-)'-(6----'-)---------.-fg)-st___,ate.gov> 



FL-2022-00062 A-00000861871 "UNCLASSIFIED" 

From: 

To: 

Subject: 

Date: 

"Keshap, Atul" f b)(6 ) ~state.gov> 

Feith, David b )( >; 
Stilwell, David R 1---------......... __.. te.gov>; 
Fritz, Jonathan D ~,u.,u...L.:-,.i=>..1.1.1.Ju, •gov>; 
Buan an Richar @state.gov>; 
b 6 state.gov>; 
(b )(6) state.gov> 

RE: Peter Daszak, RaTG13, and "the freezer" 

Mon, 4 Jan 202119:53:38 +0000 

4/2/2025 Page 32 

And this guy is on the WHO investigative team? I look forward to their report, which will no doubt 
praise the WIV and the PRC for exemplary stewardship of the health of the human species. 

Ss~1smvi; QLJT U~ICLASSl,fl£Q 

From: Feith, David l<b )(6) l@state.gov> 
Sent: Monday, January 4, 2021 2:49 PM 
To: Stilwell, David R i(b)(6) ~state.gov>; Keshap, Atu ll(b)(6) ~state.gov>; Fritz, Jonathan D 
b 6 state. ov>; Buan an, Richard Li(b)(6) l@state .gov>;i(b)(6) pstate.gov>; 
b )(6) state.gov> 

Subject: Peter Daszak, RaTG13, and "the freezer" 

Peter Daszak -- CEO of the USG-funded EcoHealth Alliance, longtime close collaborator with the WIV, 
and now member of the WHO investigative team -told Wired in February that the WIV had effectively 
done no work on RaTG13 over the years, after finding it in a cave in Yunnan in 2013 following the death 
of several miners with SARS-like symptoms. "We were looking for SARS-related virus, and this one was 
20 percent different. We thought it was interesting, but not high risk. So we didn't do anything about it 
and put it in the freezer." (https://www.wired.co.uk/article/coronavirus-bats-snakes-pangol ins) 

Well, not exactly. We now know from various sources -- including some of the WI V's own on line records 
that have since been scrubbed -- that the WIV did work with RaTG13 over the years. 

From NY Mag today: "Of the fragmentary bits of virus Shi retrieved from the mine shaft, one was SARS
like, and Shi sequenced it and called it BtCoV/4991 and published a paper about it. Several times - in 
2016 and 2018 and 2019 - this most interesting sample, a portion of what we now know as RaTG13, 
was taken out of the freezers in Sh i's lab and worked on in undisclosed ways. (Peter Daszak claims that 
these samples have disintegrated and can't be validated or studied.) Samples of the nameless human 
disease also traveled back to the Wuhan Institute of Virology - few specifics about these valuable 
specimens have been released by Chinese sources, however." 
( http s :// nym a g. co m/i nte 11 igen cer /article/ coron avi rus-1 a b-e sea pe-th eo ry. ht m I) 

As discussed, Daszak has been supported by scores of millions of dollars of USG funding. The NY Mag 
article, by the way, takes a direct shot at Daszak's whole operation: "We need to stop hunting for new 
exotic diseases in the wild, shipping them back to laboratories, and hot-wiring their genomes to prove 
how dangerous to human life they might become." 
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Recall the Upton Sinclair line: "It is difficult to get a man to understand something, when his 
salary depends on his not understanding it." 

David Feith 
Deputy Assistant Secretary 
Bureau of East Asian and Pacific Affairs (EAP) 
U.S. De artment of State 
(b)(6) o) 

c) 

!5ENSETIVE BU'f UNCLA:s~IPtl'.!O 

Sender: "Keshap, Atu I" I( b) ( 6) l§istate.gov> 

Feith, David i(b)(6) state. ov>; 
Stilwell, David R "-!"'-'U...W.....__,.......,... .gov>; 

Recipient: 
Fritz, Jonathan D 
Buan an, Richar state.gov>; 
(b)(6) 
(b)(6) state.gov> 
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From: l(b)(6 ) ~state.gov> 
'----------::::==::::;-' 

To: Gibbs, Jeffrey J @state.gov>; 
(b)(6) state.gov> 

Subject: RE: Major Taiwan News of COV19 origins at WIV ..... 

Date: Tue, 12 Jan 202113:01:51 +0000 

It certainly adds to the growing unclassified circumstantial case - almost to the point where "there are 
too many circumstances for it to be circumstantial". 

From: Gibbs, Jeffrey Jl(b)(6) ~state.gov> 
Sent: Tuesday, January 12, 2021 7:54 AM .---------, 
To: l(b )(6) l@state.gov>;l(b )(6) Wstate.gov> 
Subject: Re: Major Taiwan News of COV19 origins at WIV ..... 

l(b)(5) Deliberative Process 

Jeff Gibbs 
Senior Adviser AVC 

SSD/AVC 

l(b )(6) 

From: Feith, David ](b)(6) l@state.gov> 
Sent: Monday, January 11, 2021 9:40 PM 
To: David Asher > 
Cc (b)(6) v>; .,..b_.)_(6_)__.......,. ................. o .... v_,_>;....::D_;_iNc...;..;anno Thomas G 
( b i..:........:..---'-------==========i:.....; b )( 6) ov> ;.--1( b-)( 6-)--. 

(b)(6) e. ov>;.....,..,..,.,,..,..----~-....,.............-t state. ov> 
Subject: Re: Major Taiwan News of 

Thanks. Sure is interesting, Hu Ben and the rest. 

David Feith 
Deputy Assistant Secretary 
Bureau of East Asian and Pacific Affairs (EAP) 
U.S. De artment of State 

(b )(6) 

(b )(6) 

On January 11, 2021 at 9:32:16 PM EST, David Asher ~(b)(6) ~hudson.org> wrote: 
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David, See note below from perceptive Professor Muller. Enjoy Taipei and please get the whole story of 
this. As suspected Taipei knows a lot more. Now that we treat them normally a lot more will come out. 
David PS- Note "Hu Ben." Dr. Strangelove's Chinese bio cousin. Dasie, Barie, et al. Wow. 

David L. Asher, Ph.D 
Senior Fellow 
Hudson Institute 
1201 Pennsylvania Avenue, NW 
Fourth Floor 
Washington, DC 20004 

l(b)(6) I 
https ://www. h udson. org/ ex pe rts/1299-d av id-as her 

Begin forwarded message: 

From: Richard Mullerl(b)(6) @gmail.com> 

Date: January 11 2021 at 21:11:17 EST 
To: David Asher f b)(6) ~vitalfin.com> 
Subject: Taiwan News 

Dave 

This article is must be devastating to the GOF community. The fact that the WIV was infected humanized 
mice with bat coronavirus - that's something that the public can easily understand, easier than "gain of 
function". This article names names, including Daszak and Barie. 

I'm guessing that this is one of the things you knew about but couldn't tell me. 

Rich 

<Taiwan News Wuhan lab infected 'humanized mice' with bat coronaviruses in 2019 Taiwan News 
2021_01_11.pdf> 

Sender: .-l(b_)(_6_) ---.,r,;j( b--:-)-;:::(6:--;---) •~state.gov> 

Gibbs, Jeffrey J (b)(6) state.gov>; Recipient: 
(b )(6) state.gov> 



FL-2022-00062 A-00000 86184 2 "UNCLASSIFIED" 

From: "Fritz, Jonathan D" b)(6 ) ~state.gov> 

Feith, David ( >; 
Stilwell, Da 

To: Kesh 
Buan 
b)( 

Subject: Re: Major Taiwan News of COV19 origins at WIV ..... 

Date: Tue, 12 Jan 2021 03:34:22 +0000 

Wow. The wave is building. 

Get Outlook for iOS 
From: Feith, David 4(b)(6) ~state.gov> 
Sent: Monday, January 11, 2021 9 :55: 17 PM 

4/2/2025 Page 36 

To: Stilwell, David R 1(b )(6) ~state.gov>; Keshap, Atu l (b )( ) state. ov> · Fritz. Jonathan D 
b 6 @state.gov>;Buangan, Richard 4(b)(6) ~@state.gov>(b)(6) 

(b)(6) @state.gov> ,__ _____ __, 

Subject: Fwd: Major Taiwan News of COV19 origins at WIV ..... 

---------- Forwarded message----------

From: David Asher.....,_ _ __._ hudson.org> 
Date: January 11 , 20 : 16 PM EST 
Subject: Major Taiwan News of COY 19 origins at WIV ..... 
To: Feith, David (b 
Cc: (b)( @state.gov>,Gibbs, .---'----'--. b)(6) I state. ov> DiNanno, 
Th )(6) te.oov> Yu Miles state.g (b)(6) ,..........-------,..----' 

b state.gov '------------~ ate.gov ,__)_(6_) ___ ~ 
)( e.gov> 

David, See note below from perceptive Professor Muller. Enjoy Taipei and please get the whole 
story of this. As suspected Taipei knows a lot more. Now that we treat them nonnally a lot more 
will come out. David PS- Note "Hu Ben." Dr. Strangelove's Chinese bio cousin. Dasie, Barie. et 
al. Wow. 

David L. Asher. Ph.D 
Senior Fellow 
Hudson Institute 
1201 Pennsylvania Avenue, NW 
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Fourth Floor 
Washington, DC 20004 
l(b )(6) I 

A-00000 86184 2 "UNCLASSIFIED" 

https :/ /www .hudson.org/experts/ 1299-david-asher 

Begin forwarded message: 

From: Richard Muller lrh){f;) K:tf!gmail.com> 
Date: January 11, 2021 at 21: 11: 17 EST 
To: David Asher l(b)(6) @vitalfm.com> 
Subject: Taiwan News 

Dave 

4/2/2025 Page 3 7 

This article is must be devastating to the GOF community. The fact that the WIV was inJected 
humanized mice with bat coronavirus - that's something that the public can easily understand, 
easier than "gain of function" . This article names names, including Daszak and Barie. 

I'm guessing that this is one of the things you knew about but couldn ' t tell me. 

Rich 

Sender: "Fritz, Jonathan D" l(b)(6) ~state.gov> 

Feith, David (b )(6) @state.gov>; 
Stilwell, Davi R fh HR) @state.gov>; 

Recipient: Keshap, Atul th \ti::\ state.gov>; 
Buangan, Richard L <11h,1r-1 l@state.gov>; 

l(b )(6) f@state.gov> 
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From: "DiNanno, Thomas G" l(b)(6) ~state.gov> 
.-------.----===,----' 

To: 
(b )(6) b 6 state.gov>; 

ross, aura (b)(6) @state.gov> 

CC: l(b)(6) ~state.gov> 

Subject: Re: Fwd: Draft cable to China on consultations under Article V of the BWC 

Date: Sat, 26 Dec 2020 23:11:29 +0000 

Can you come back to us as to when you can review or if you have further thoughts. I'd like to 
get cable out for review ASAP. Sorry understand it's a holiday weekend. 
Thx 
TD 

On December 26, 2020 at 3:08:50 PM EST, DiNanno, Thomas G~l(b_)_(6_) __ ~@state.gov> 
wrote: 
I'd leave out the edit- it's implied with the consistent with peaceful purposes language. 

On December 26, 2020 at 3:04:33 PM EST, "--l(b--'-)-'--(6-'-) ___ ----L:.l(b--'-)-'-(6--'-) _ __,(4}state.gov> wrote: 
Tom an9(b)(6) I 
I need your OK to move forward. Also please let me know if David's edit is OK. 

Thanks, 

L] 
Director A VC/VPO 
b 6 

(b)(6) state.gov 

From: Asher, David l(b)(6) @state.gov> 
Sent: Saturday, December 26, 2020 2:09 PM 
To: (b)(6) DiNanno, Thomas G;~l(b_)(_6_) ------~I Gibbs, Jeffrey J;l(b)( I 
(b )(6) (b )(6) 

Subject: Re: Draft cable to China on consultations under Article V of the BWC 
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Looks good to go.l(b)(5) Deliberative Process 
(b)(5) Deliberative Process 

From: I( b) ( 6) II( b) ( 6) l@state.gov> 
Sent: Saturday, December 26, 2020 12:18 PM 
To: DiNanno, Thomas G l(b)(6) @state.gov>'L(_b)_(_6)_....r,;---:-;:::::----___.,,,"-'s

4
tate.gov>; Gross, Laura J 

(b)(6) state.gov>; Gibbs, Jeffrey J (b)(6) state.gov>; (b)(6) state.gov>; Asher, 
David ( b )( 6) state. gov>; ( b )( 6) state .gov> 
Subject: Draft cable to China on consultations under Article V of the BWC 

Attached is a clean copy of the BWC cable to China that reflects edits and comments 
received as of now. Please review this and let me know ASAP if you have other 
edits. Per Tom's direction, I plan to circulate this today. 

Thanks, 

L] 
Director, Verification, Planning, and Outreach 
Currently Teleworking 

Sender: "DiNanno, Thomas G'!(b)(6) ~state.gov> 

Recipient: 
(b )(6) (b )(6) state.gov>; 

~G_ro_ss~L_a_ur_a_J~(b_)(_6_) ~ .......... state.gov>; 
(b)(6) state.gov> ...........,............_ ______ __. 
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From: "Feith, David" 

To: 
Stilwell, David R .,,,.,,........,..,.",---,.......,=state.gov>; 
Fritz, Jonathan te.gov> 

CC: l(b )(6) state.gov> 

Subject: Re: FW: FW: WP: State Department cables warned of safety issues at Wuhan lab 
studying bat coronaviruses 

Date: Tue, 14 Apr 2020 21:28:47 +0000 

He' s got personal background and network on ties between Galveston and Wuhan Institute. He 
could shed light on what happened Jan. 24 when Beijing prevented Wuhan Institute from sharing 
some info with Galveston. And possibly other such things. 

l(b)(5) Deliberative Process 

David Feith 
Senior Advisor 
Bureau of East Asian and Pacific Affairs (EAP) 
U.S. De artment of State 
(b )(6) 

b)(6) state.gov 

On April 14, 2020 at 5:26:38 PM EDT, Stilwell, David R (b)(6) 
Do we want to talk to LeDuc? b)(5) Deliberative Process 

, state. oov> wrote: 

,__ _____________________ ___, 

From:Kb)(6) ~state.gov> 
Sent: fuesday, Apnl 14, 2020 5:23 PM 
To: Stilwell, David R ~(b)(6) @state.gov> 
Subject: Re: FW: WP: State Department cables warned of safety issues at Wuhan lab studying 
bat coronaviruses 

Dave, 
Below were the speakers. 

Kristian Andersen, Associate Professor, Department oflmmunology and Microbiology, Scripps 
Research 

James LeDuc, Director of the Galveston National Laboratory, The University of Texas Medical 
Branch 

Jay Schnitzer, VP and CTO, l\fITRE Corporation. 
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Best~(b)(6) I 

Sent from Workspace ONE Boxer l(b)(6) ~---
I On ~ril 14, 2020 at 5: 13 :21 PM EDT, Stilwell, David R 1 fPstate. gov> wrote: 

What was the name of the researcher from Texas who spoke about his personal involvement with 
the Wuhan Institute of Virology? We' re taking questions on this article. 
Thanks 
Dave 

The Chinese researchers at WIV were receiving assistance from the Galveston National 
Laboratory at the University of Texas Medical Branch and other U.S. organizations, but 
the Chinese requested additional help. The cables argued that the United States should 
give the Wuhan lab further support, mainly because its research on bat coronaviruses 
was important but also dangerous. 

From: Buangan, Richard L~b)(6) l@state.gov> 
Sent: Tuesday, April 14, 2020 7:15 AM 
To: Stilwell, David R J(b)(6) tiIJ.state.gov>; Kesha 
Jonathan D (b)(6) l>state. 1ov>; Feith, David (b)(6) 
(b)(6) a state. 1ov>; (b)(6) 

et m b 6 tIJstate. ov>; (b)(6) 
(b )(6) vstate. ov>; (b )(6) 

(b)(6) state. 1ov> ~--------~ 
Subject: Fwd: WP: State Department cables warned of safety issues at Wuhan lab studying bat 
coronavuuses 

Rogin's piece is out. 

State Departntent cables warned of 
safety issues at Wuhan lab studying 
bat coronaviruses 
Josh Rogin 
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Two years before the novel coronavirus pandemic upended the world, U.S. Embassy 
officials visited a Chinese research facility in the city of Wuhan several times and sent 
two official warnings back to Washington about inadequate safety at the lab, which was 
conducting risky studies on coronaviruses from bats. The cables have fueled discussions 
inside the U.S. government about whether this or another Wuhan lab was the source of 
the virus - even though conclusive proof has yet to emerge. 
In January 2018, the U.S. Embassy in Beijing took the unusual step of repeatedly 
sending U.S. science diplomats to the Wuhan Institute of Virology (WN), which had in 
2015 become China's first laboratory to achieve the highest level of international 
bioresearch safety (known as BSL-4). WIV issued a news release in English about the 
last of these visits, which occurred on March 27, 2018. The U.S. delegation was led by 
Jamison Fouss, the consule general in Wuhan, and Rick Switzer, the embassy's 
counselor of environment, science, technology and health. Last week, WIV erased that 
statement from its website, though it remains archived on the Internet. 
What the U.S. officials learned during their visits concerned them so much that they 
dispatched two diplomatic cables categorized as Sensitive But Unclassified back to 
Washington. The cables warned about safety and management weaknesses at the WIV 
lab and proposed more attention and help. The first cable, which I obtained, also warns 
that the lab's work on bat coronaviruses and their potential human transmission 
represented a risk of a new SARS-like pandemic."During interactions with scientists at 
the WIV laboratory, they noted the new lab has a serious shortage of appropriately 
trained technicians and investigators needed to safely operate this high-containment 
laboratory," states the Jan. 19, 2018, cable, which was drafted by two officials from the 
embassy's environment, science and health sections who met with the WIV scientists. 
(The State Department declined to comment on this and other details of the story.) 
The Chinese researchers at WIV were receiving assistance from the Galveston National 
Laboratory at the University of Texas Medical Branch and other U.S. organizations, but 
the Chinese requested additional help. The cables argued that the United States should 
give the Wuhan lab further support, mainly because its research on bat coronaviruses 
was important but also dangerous. 
As the cable noted, the U.S. visitors met with Shi Zhengli, the head of the research 
project, who had been publishing studies related to bat coronaviruses for many years. In 
November 2017, just before the U.S. officials' visit, Shi's team had published 
research showing that horseshoe bats they had collected from a cave in Yunnan 
province were very likely from the same bat population that spawned the SARS 
coronavirus in 2003. 

"Most importantly," the cable states, "the researchers also showed that various SARS
like coronaviruses can interact with ACE2, the human receptor identified for SARS
coronavirus. This finding strongly suggests that SARS-like coronaviruses from bats can 
be transmitted to humans to cause SARS-like diseases. From a public health 
perspective, this makes the continued surveillance of SARS-like coronaviruses in bats 
and study of the animal-human interface critical to future emerging coronavirus outbreak 
prediction and prevention." 
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The research was designed to prevent the next SARS-like pandemic by anticipating how 
it might emerge. But even in 2015, other scientists questioned whether Shi's team was 
taking unnecessary risks. In October 2014, the U.S. government had imposed a 
moratorium on funding of any research that makes a virus more deadly or contagious, 
known as "gain-of-function" experiments. 
As many have pointed out, there is no evidence that the virus now plaguing the world 
was engineered; scientists largely agree it came from animals. But that is not the same 
as saying it didn't come from the lab, which spent years testing bat coronaviruses in 
animals, said Xiao Qiang, a research scientist at the School of Information at the 
University of California at Berkeley. 

"The cable tells us that there have long been concerns about the possibility of the threat 
to public health that came from this lab's research, if it was not being adequately 
conducted and protected," he said. 
There are similar concerns about the nearby Wuhan Center for Disease Control and 
Prevention lab, which operates at biosecurity level 2, a level significantly less secure 
than the level-4 standard claimed by the Wuhan Insititute of Virology lab, Xiao said. 
That's important because the Chinese government still refuses to answer basic questions 
about the origin of the novel coronavirus while suppressing any attempts to examine 
whether either lab was involved. 
Sources familiar with the cables said they were meant to sound an alarm about the 
grave safety concerns at the WIV lab, especially regarding its work with bat 
coronaviruses. The embassy officials were calling for more U.S. attention to this lab and 
more support for it, to help it fix its problems. 

"The cable was a warning shot," one U.S. official said. "They were begging people to 
pay attention to what was going on." 
No extra assistance to the labs was provided by the U.S. government in response to 
these cables. The cables began to circulate again inside the administration over the past 
two months as officials debated whether the lab could be the origin of the pandemic and 
what the implications would be for the U.S. pandemic response and relations with 
China. 
Inside the Trump administration, many national security officials have long suspected 
either the WIV or the Wuhan Center for Disease Control and Prevention lab was the 
source of the novel coronavirus outbreak. According to the New York Times, the 
intelligence community has provided no evidence to confirm this. But one senior 
administration official told me that the cables provide one more piece of evidence to 
support the possibility that the pandemic is the result of a lab accident in Wuhan. 

"The idea that is was just a totally natural occurrence is circumstantial. The evidence it 
leaked from the lab is circumstantial. Right now, the ledger on the side of it leaking from 
the lab is packed with bullet points and there's almost nothing on the other side," the 
official said. 
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As my colleague David Ignatius noted, the Chinese government's original story- that 
the virus emerged from a seafood market in Wuhan - is shaky. Research by Chinese 
experts published in the Lancet in January showed the first known patient, identified on 
Dec. 1, had no connection to the market, nor did more than one-third of the cases in the 
first large cluster. Also, the market didn't sell bats. 

Shi and other WIV researchers have categorically denied this lab was the origin for the 
novel coronavirus. On Feb. 3, her team was the first to publicly report the virus known 
as 2019-nCoV was a bat-derived coronavirus. 

The Chinese government, meanwhile, has put a total lockdown on information related to 
the virus origins. Beijing has yet to provide U.S. experts with samples of the novel 
coronavirus collected from the earliest cases. The Shanghai lab that published the novel 
coronavirus genome on Jan. 11 was quickly shut dovm by authorities for "rectification." 
Several of the doctors and journalistswho reported on the spread early on have 
dis appeared. 

On Feb. 14, Chinese President Xi Jin ping called for a new biosecurity law to be 
accelerated. On Wednesday, CNN reported the Chinese government has placed severe 
restrictions requiring approval before any research institution publishes anything on the 
origin of the novel corona virus. 

The origin story is not just about blame. It's crucial to understanding how the novel 
coronavirus pandemic started because that informs how to prevent the next one. The 
Chinese government must be transparent and answer the questions about the Wuhan 
labs because they are vital to our scientific understanding of the virus, said Xiao. 

We don't know whether the novel coronavirus originated in the Wuhan lab, but the cable 
pointed to the danger there and increases the impetus to find out, he said. 
"I don't think it's a conspiracy theory. I think it's a legitimate question that needs to be 
investigated and answered," he said. "To understand exactly how this originated is 
critical knowledge for preventing this from happening in the future." 

Sender: "Feith, David" 

Stilwell, David R 
Recipient: Fritz Jonathan 

(b )(6) 

@state.gov>; 
state.gov>; 
state.gov> 
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From: "Asher, David" I( b) ( 6 ) l@state.gov> 

To: Stilwell, David R ~(b)(6) lrustate.gov> 

Feith, David -'-'--'--"'"-'ltate.gov>; 
Kesha Atul state.gov>; 

CC: (b)(6) te.gov>; 
DiNanno, Thomas G @state.gov>; 
Gibbs, Jeffrey J (b)(6 ov> 

Subject: Re: Federal Grants and Contracts Awarded to EcoHealth Alliance 

Date: Sun, 3 Jan 2021 20:56:59 +0000 

You need to see this tweet translating a CCP expert on TV discussing genetic warfare from 

2016. 
https://twitter .com/G TranslatorsB/status/1345515712593457153 ?s=09 

From: Stilwell, David Rl(b)(6) ~state.gov> 
Sent: Saturday, December 19, 2020 6:45 PM 
To: Asher, David b 6 state.gov> 
Cc: Feith, David(b)(6) state.gov>; Keshap, Atul l(b)(6) l@state.gov>; .... 1(b_)_(6_) ____ __, 
(b )(6) state.gov> 
u Ject: RE: Federal Grants and Contracts Awarded to EcoHealth Alliance 

David 
This is excellent. 

(b)(5) Deliberative Process 

Best 
Dave 

From: Asher, Davidl(b)(6) @!state.gov> 
Sent: Thursday, December 17, 2020 6:58 PM 
To: Stilwell, David R (6) state.gov> 
Cc: Feith, David (b)(6) state.gov>; Keshap, Atul j(b)(6) pstate.gov>J(b)(6) 
l(b)(6) ~state.gov> ,...__ ____ __. 

Subject: Fw: Federal Grants and Contracts Awarded to EcoHealth Alliance 

If you want a glance at how much USG money was going to support PRC gain of function 

research on COVID/SARS via the "Eco Health alliance," see attached. This smells of a UFD link to 

me as well. ... 
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EcoHealth Alliance 
Orchestrated Key Scientists' 
Statement on ''natural 
origin" of SARS-CoV-2 
Google BookmarkFacebookMore13 

by Sainath Suryanarayanan of U.S. Right to Know 
Emails obtained by U.S. Right to KnO\v shO\v that a statement in Th(· /.11111 •,·1 authored by 27 
prominent public health scientists condemning "conspirncy theories suggesting that COVID-19 
does not have a natural origin" was organized by employees of EcoHealth Alliance, a non-profit 
group that has received millions of do llars of l l .S. taxpaver funding to genetic:::i.11-v 
man ipulatc corona \'iruscs with scientists at the \Vuhan J nst i t11tc n r Vi ro 1 ogv. 

Peter Daszak of the Ecohealth Alliance 
The emails obtained via public records requests show that EcoHeaJth Alliance President Peter 
Daszak drafted the Lancet statement_ :.md that he intended it to --not be identifiable as coming 



FL-2022-00062 A-00000 86184 9 "UNCLASSIFIED" 4/2/2025 Page 4 7 

from anv one on!anintion or person" but rather to be seen as "simplv a letter from leading: 
scientists". Daszak wrote that he wanted "to avoid the appearance of a political statement". 
The scientists· letter appeared in The Lancet on February 18, just one week after the World 
Health Organization announced that the disease caused by the novel coronavirus \Vould be 
named COVID-19. 
The 27 authors "strongly condemn[ ed] conspiracy theories suggesting that COVID-19 does not 
have a natural origin," and reported that scientists from multiple countries "overwhelmingly 
conclude that this coronavirus originated in wildlife." The letter included no scientific references 
to refute a lab-origin theory of the virus. One scientist, Linda Saif. asked via email \Vhether it 
would be useful "to add just one or 2 statements in support ohvhv nCOV is not a lab !!enerated 
virus and is naturallv occurin!!? Seems critical to scientificallv refute such claims!'' Daszak 
responded, "I think we should probablv stick to a broad statement." 
Cirowinl.! calls to investigate the Wuhan Institute of Virology as a potential source of SARS
CoV-2 have led to increased scrutinv of EcoHealth Alliance. The emails show how members of 
EcoHealth Alliance played an early role in framing questions about possible lab origin of SARS
CoV-2 as "crackpot theories that need to be addressed," as DaS/ak told The Guanlian. 
Although the phrase "EcoHealth Alliance" appeared only once in The Lancet statement. in 
association with co-author Daszak, several other co-authors also have direct ties to the group that 
were not disclosed as conflicts of interest. Rita Colwell and James Hughes are members of the 
Board of Directors of Eco Health Alliance, \Villiam Karcsh is the group's Executive Vice 
President for Health and Policy, and I lumc field is Science and Policy Advisor. 
The statement's authors also claimed that the "rapid, open, and transparent sharing of data on 
this outbreak is now being threatened by rumours and misinformation around its origins." Today, 
however. 1 ittl c is known about the ori g:i ns of SARS-C o V-2. and investigations into its origins 
by the \Vorld llcalth Orl.!,rnintion and The I.awe! COVID-19 commission have been shrouded 
in secrecv and mired by conflicts of interests. 
Peter Daszak, Rita Colwell, and The Lancet Editor Richard Horton did not provide comments in 
response to our requests for this story. 
This article is reprinted from the \Vebsite of US Right to Know. 
For more information: 
A link to the entire batch of Eco Health Alliance emails can be found here: Ecollcalth Alliance 
emails: l) ninrsit1,: of !VI an:land ( 466 pages) 

From: I( b )( 6) W b )( 6) l@state.gov> 
Sent: Thursday, December 17, 2020 7:40 AM 

To: DiNanno, Thomas G ~(b)(6) ~state.gov>; Gibbs, Jeffrey Jl(b)(6) ~state.gov>; l"--(b"""'")-'-(6"""'") __ ____, 
N (b)(6) state. ov> 
Cc: (b )(6) state.gov>; Asher, Davidl(b )(6) ~state.gov>; Feith, David 
(b)(6) state.gov> 
Subject: Federal Grants and Contracts Awarded to EcoHealth Alliance 

Attached is a formatted listing of federal grant and contract data for Eco Health Alliance, sorted by 
agency and period of performance start. DoD awards records are highlighted. 

Note: 
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• All but one of the Do D grants to Eco H ea Ith Alliance grants were far "SC IE NTI FI C RESEARCH -
COMBATING WEAPONS OF MASS DESTRUCTION". Most grants were awarded by DTRA. 

• All of the DoD contracts for EcoHealth Alliance were awarded by DTRA. 

• The latest $4.9M DoD contract for EcoHealth Alliance was terminated for cause in June. 

Complete raw data CSV files also available. Source: 

https :// www. u sas pending .gov/keyword sea re h /%2 2e co h ea Ith %2 0 a 11 i an ce%22 

l(b )(6) 
Bureau of Arms Control, Verification and Compliance 

Sender: "Asher, David" l(b)(6) ~@state.gov> 

Stilwell, David R (b)(6) state.gov>; 
Feith, David (b)(6) @state.gov>; 

Recipient: Kesha Atul (b )(6) state.gov>; 
(b)(6) state.gov>; 
DiNanno, Thomas G fhHm state.gov>; 
Gibbs, Jeffrey J (b)(6) state.gov> 
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ELSEVIER 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVI0-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 



FL-2022-00062 A-00000861852 "UNCLASSIFIED" 

Journal Pre-proof 

High prevalence of pre-existing serological cross-reactivity against 
SARS-CoV-2 in sub-Sahara Africa 

For Yue Tso, Salum J. Lidenge, Phoebe B. Pena, Ashley A. Clegg, 
John R. Ngowi, Julius Mwaiselage, Owen Ngalamika, Peter Julius, 
John T. West, Charles Wood 

PII: 

DOI: 

Reference: 

To appear in: 

Received Date: 

Revised Date: 

Accepted Date: 

S 1201-9712(20)3231 0-9 

https://doi.org/10.1016/j.ijid.2020.10.104 

IJID 4826 

International Journal of Infectious Diseases 

1 October 2020 

27 October 2020 

31 October 2020 

Please cite this article as: { doi: https://doi.org/ 

4/2/2025 Page 50 

This is a PDF file of an article that has undergone enhancements after acceptance, such as 
the addition of a cover page and metadata, and formatting for readability, but it is not yet the 
definitive version of record. This version will undergo additional copyediting, typesetting and 
review before it is published in its final form, but we are providing this version to give early 
visibility of the article. Please note that, during the production process, errors may be 
discovered which could affect the content, and all legal disclaimers that apply to the journal 
pertain. 

© 2020 Published by Elsevier. 



Journal Pre.-n oo 

FL-2022-00062 A-00000861852 ''UNCLASSIFIED'' 4/2/2025 Page 51 

High prevalence of pre-existing serological cross-reactivity against SARS-Co V-2 in sub

Sahara Africa 

For Yue Tsoa.b, Salum J. Lidengea,b.ct.e, Phoebe B. Pefi.aa,b, Ashley A. Clegga.b, JohnR Ngowict. 

Julius Mwaiselagetl.e, Owen Ngalamikar, Peter Juliusg, John T. Wese·c and Charles Wooda.h.c.*. 

aNebraska Center for Virology, Lincoln, NE, USA 

bSchool of Biological Sciences, University of Nebraska-Lincoln , Lincoln. NE. USA 

cDepartment of Biochemistry, University of Nebraska-Lincoln, Lincoln. NE, USA 

ctocean Road Cancer Institute, Dar es Salaam, Tanzania 

eMuhimbili University of Health and Allied Sciences, Dar es Salaam, Tanzania 

!'Dermatology and Venereology Section, University Teaching Hospitals, University of Zambia 

School of Medicine, Lusaka, Zambia 

gDepartment of Pathology and Microbiology, University of Zambia School of Medicine, Lusaka, 

Zambia 

*Corresponding author: Charles Wood , cwood l@unl.edu. Nebraska Center for Virology, 4240 

Fair Street, East Campus, Lincoln, Nebraska 68583-0900. 

1 



FL-2022-00062 

Highlights 

A-00000861852 

Journal J?.r~~Jl O(l 

''UNCLASSIFIED'' 4/2/2025 Page 52 

• High prevalence of serological cross-reactivity against SARS-CoV-2 in pre-COVID-19 

pandemic plasma samples from sub-Sahara Africa. 

• Pre-COVID-19 pandemic plasma displayed strong reactivity against other human 

corona v 1ruses. 

• Exposure to other coronaviruses may induce cross-reactive antibodies against SARS-CoV-2 in 

sub-Sahara Africa. 

Abstract 

Objecth,e: Significant morbidity and mortality from SARS-CoV-2 has been experienceJ in 

America, Europe and Asia; whereas, the number of infections and deaths in sub-Sahara Africa 

(SSA) has remained comparatively low. One hypothesis is that population in SSA has been 

exposed to other coronaviruses prior to the COVID-19 pandemic and resulted in some degree of 

cross-protection against SARS-CoV-2 infection and pathogenesis. Our goal was to evaluate this 

hypothesis by comparing SARS-CoV-2 cross-reactive antibodies in pre-pandemic plasma 

samples collected from SSA and USA 

Method: Pre-COVID-19 pandemic plasma samples from SSA and USA were collected and 

tested by immunofluorescence assay against the spike and nucleocapid proteins of all known 

human corona viruses (HCo V). 
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Results: Significantly higher prevalence of SARS-CoV-2 serological cross-reactivity was 

detected in samples from SSA compared to USA. Majority of these cross-reactive samples cross

recognized SARS-Co V-2 nucleocapsid protein together with recognition of spike proteins from 

other HCoVs. Since nucleocapsid proteins from HCoV-NL63 and HCoV-229E were detected by 

majority of samples, it implicates prior exposure to these two HCoVs as the likely source for 

cross-reactive antibodies against SARS-Co V-2. 

Conclusion: Low SARS-Co V-2 infection and disease in SSA appears to correlate with pre

pandemic serological cross-recognition of HCoVs, which are substantially more prevalent in 

SSA than USA. 

Keywords: SARS-CoV-2; COVID-19; cross-reactivity; sub-Sahara Africa; serology; human 

coronavirus; HCoV-NL63; HCoV-229E. 

Introduction 

Since the first case of the COVID-19 pandemic was reported in Wuhan, China in late 

2019, its causative agent severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) has 

spread rapidly worldwide (Lu et al., 2020). SARS-CoV-2 is a betacoronavirus and a close 

relative to the original SARS and Middle East respiratory syndrome coronavirus (MERS) which 

both cause lethal diseases in human (Chen et al., 2020, Gussow et al., 2020). There are four other 

less pathogenic human coronaviruses (HCoV), HCoV-OC43, HCoV-HKU-1, HCoV-NL63 and 

HCo V-229E that cause mild upper respiratory tract disease referred to as the "common cold" 

(Chen et al., 2020, Gussow et al., 2020). 

3 
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At the time of writing, the COVID-19 pandemic has resulted in over 31 million 

con.finned SARS-CoV-2 infections and nearly a million deaths, with the USA alone contributing 

nearly 22% of the confinued cases and 21 % of the confirmed deaths (Nuzzo et al., 2020). A 

number of factors would lend support to the expectation that populations in sub-Sahara Africa 

(SSA) might be more susceptible to coronaviral infection and disease. These include the high 

infectious disease burden (Ebola, yellow fever and cholera outbreaks as well as endemic high 

prevalence HIV-I, tuberculosis, malaria and parasitic diseases), a multiplicity of socioeconomic 

factors , poor hygiene and nutritional sufficiency, and lack of health care access in rural areas 

(Oleribe et al., 2015, Semeere et al., 2016). While infrastructure for diagnostics and 

epidemiological surveillance is suboptimal in Africa, where large scale testing has been possible 

the COVID-19 case mortality rates are lower than elsewhere in the world. There are no reports of 

any abnormal increase in the number of respiratory diseases or deaths - the hallmark of the 

COVID-19 pandemic - in SSA Despite the high number of COVID-19 cases and case-mortality 

in America, Europe and Asia, the COVID-19 disease burden in SSA has remained surprisingly 

low (Nuzzo et al., 2020). A potential factor could be the relatively younger African populations 

as compared to that in America or Europe. This may result in more asymptomatic cases (Gaye et 

al., 2020). Additionally, if the onerous high infectious disease burden in SSA includes exposure 

to human coronaviruses, this could elicit humoral responses against conserved epitopes among 

coronaviruses that might engender cross-protection. This prior exposure to other coronaviruses 

may offer some level of cross-protective immune responses against SARS-Co V-2 infection, 

thereby, reducing either the num ber and/or severity of COVID-19 cases. 

To investigate this hypothesis, we examined prn-COVID-19 pandemic Tanzanian, 

Zambian and USA plasma samples for serological cross-reactivity against the spike and 
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nucleocapsid proteins of SARS-CoV-2 and other human coronaviruses (SARS, MERS, HCoV

OC43 , HCoV-HKU-1, HCoV-NL63 and HCoV-229E), as well as whether HIV-I infection, 

which is endemic in SSA, could affect the prevalence of serological cross-reactive against 

SARS-Co V-2. We found that pre-COVID-19 pandemic sub-Saharan African samples have a 

significantly higher prevalence of serological cross-reactivity against SARS-CoV-2 than samples 

from the USA. Additionally, SARS-CoV-2 cross-reactive plasma samples strongly recognized 

the spike and nucleocapsid proteins from specific human seasonal coronaviruses. suggesting 

prior exposure to these other coronaviruses may induce partially protective responses against 

SAR-CoV-2. 

Material and methods 

Study cohort and samples 

The study cohort was comprised of 289 consenting subjects, ~18 years of age and of both 

genders from Dar es Salaam, Tar1zania; Lusaka, Zambia; and Lincoln, Nebraska, USA. The 

Tanzanian samples included 105 plasma samples collected from voluntary blood donors 

collected between March and May of 2019. Zambian samples included 99 plasma samples 

collected between 2017 and early 2019. USA plasma samples were from 85 blood donors 

collected in 2005, 2007 and 2009 in Lincoln, Nebraska and were also evaluated for comparison. 

All study procedures were approved by the institutional review boards from the Tanzania 

National Institute for Medical Research, Ocean Road Cancer Institute, University of Zambia 

Biomedical Research Ethics Committee, and the University of Nebraska-Lincoln. 

HIV serological testing 
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HIV-1 serology was determined by HIV Rapid Test Algorithm (United Republic of 

Tanzania, 2007) in Tanzania and Alere Determine HIV-1/2 Ag/Ab Combo test in Zambia. The 

serological results were verified in our lab at Lincoln, Nebraska using HIV-1-2.0 First Response 

kit (Premier Medical Corporation Limited, Daman, India). 

Immunofluorescence assay against SA RS-Co V-2 and other human corona viruses 

To detect the presence of serological cross-reactivity against SARS-Co V-2 and other 

human coronaviruses, we used an immunofluorescence assay (IFA) against the spike and 

nucleocapsid proteins of SARS, SARS-CoV-2, MERS, HCoV-OC43, HCoV-HKU-1 , HCoV

NL63 and HCoV-229E. Briefly, HEK-293T cells (ATCC USA) were transfected with 

mammalian expression plasmids encoding either the spike or nucleocapsid proteins of the 

respective coronaviruses (Addgene and Sino Biological , USA). After 48-hours, the transfected 

cells were fixed and seeded onto 12-well polytetrafluoroethylene (PTFE) printed slides (Electron 

Microscopy Sciences, USA) where each well contained either spike, nucleocapsid or mock 

transfected cells and followed by permeabilization with 0.3% H2O2 methanol solution. The 

prepared IFA slides were stored at -80°C. 

Plasma samples were diluted l:20 with PBS , 0.1 % Tween-20 and incubated at room 

temperature for 30 minutes. The prepared IFA sl1des were thawed and incubated with PBS , 0.1 % 

Tween-20 for 30 minutes at 37°C. Each diluted plasma sample was then added onto cells 

expressing each HCoV antigen or control wells and incubated for 1 hour at 37°C. Following 

primary antibody binding and washing, secondary mouse monoclonal anti-human lgG antibody 

(ATCC, USA) was bound for 1 hour at 37°Cfollowed by washes to remove excess unbound 

antibodies. Tertiary CY2-conjugated donkey anti-mouse IgG (Jackson Immuno Research 

Laboratories, USA) was then added and incubated for 1 hour at 37°C. Finally, the slides were 
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counterstained with 0.004% Evans blue solution for 30 seconds. AlllFA slides were washed 

three times with PBS after each incubation step. The stained IF A slides were read by three 

independent readers on a Nikon Eclipse 50i fluorescence microscope. Positive cells were 

enumerated by green fluorescence against a red cellular counterstain. A well was only considered 

positive or negative if at least two independent readers were concordant in reporting the 

outcome. Summarized results and statistical analysis (two-tailed Fishers ' exact test) were 

conducted and plotted using GraphPad (GraphPad Software, USA). 

Results 

To evaluate the serological cross-reactivity against SARS-CoV-2 and other human 

corona viruses, we obtained blood donor plasma samples from Tanzania (n = 105), Zambia (n = 

99) and the USA (n = 85) (Table 1). These samples were collected between 2005 to May 2019 

and therefore are from prior to the current COVID-19 pandemic; however, due to the 

retrospective nature of the study, synchronously sampled plasma were not available. Among our 

cohort, 6.7% and 43.4% of the Tanzania and Zambia samples, respectively, were HIV-1 positive. 

Whereas all plasma samples collected in the USA were HIV-1 negative. The high prevalence of 

HIV-1 infection in the Zambian samples does not reflect the national HIV -1 infection rates, but 

rather was intended to support comparison of cross-reactivity against SARS-CoV-2 and 

recognition of other coronaviruses between HIV-I positive and negative subjects. 

The plasma samples were screened for cross-reactivity against SARS-CoV-2 using IFA. 

As shown in figure 1, COVID-19 convalescent positive control plasma resulted in strong green 

fluorescence staining in cells expressing either SARS-CoV-2 spike or nucleocapsid proteins, but 
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not in mock transfected cells. There was no green fluorescence evident on antigen-expressing 

cells stained with negative control plasma, demonstrating the specificity of IFA to detect SARS

CoV-2 specific IgG antibodies. Interestingly, green fluorescence was evident on cells expressing 

either SARS-Co V-2 spike or nucleocapsid proteins when stained with some pre-COVID-19 

pandemic plasma samples. This result indicates the presence of antibodies cross-reactive against 

SARS-CoV-2 prior to the current COVID-19 pandemic (Figure 1). Compared to samples from 

the USA (2.4%), the prevalence of serological cross-reactivity against SARS-CoV-2 was 

significantly higher in Tanzania ( 19%) (P = 0.0002) and Zambia (14.1 %) (P = 0.0069) (Figure 

2A). A breakdown of the anti-SARS-CoV-2 cross-reactivity indicates that most of the Tanzanian 

and Zambian cross-reactive responses targeted the SARS-CoV-2 nucleocapsid protein, 17.1 % (P 

= 0.0001) and 13.1 % (P = 0.0018), respectively, levels significantly higher than in samples from 

the USA 1.2% (Figure 2B). There was no statistical difference between the anti-SARS-CoV-2 

spike cross-reactivity prevalence rates, with 2.9% in Tanzania, 4% in Zambia and 1.2% in USA 

(Figure 2C). Additionally, none of the cross-reactive samples from Tanzania are HIV-1 positive 

and only 5 out of 43 (11.6%) HIV-I positive samples from Zambia were cross-reactive towards 

SARS-Co V-2. Whereas, 9 out of 56 ( 16%) HIV-I negative samples from Zambia were cross

reactive towards SARS-CoV-2. Therefore, HIV-I infected individuals seem to have lower cross

reactive response towards SARS-CoV-2. However, a larger sample size of an HIV-1 positive 

cohort will be needed to verify this observation. 

To investigate whether anti-SARS-CoV-2 cross-reactivity correlated with past exposures 

to other human coronaviruses, pre-COVID-19 pandemic plasma samples that cross-reacted 

against SARS-CoV-2 were tested for their anti-HCoV responses. As demonstrated with a 

representative cross-reactive plasma sample 21854, IFA against the spike and nucleocapsid 
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proteins of different HCo V revealed IgG antibodies against HCo V-OC-43, HKU-1, NL63 and 

229E spike proteins (Figure 3). However, the same plasma sample only recognized the 

nucleocapsid of HCoV-NL63, suggesting that HCoV-NL63 could be the main source of 

antigenic exposure for this individual. When we analyzed all SARS-CoV-2 serologically cross

reactive samples, we found 100% recognized the spike proteins from all four HCo V that cause 

the common cold, but not that from SARS and MERS (Figure 4A). This recognition of common 

HCoV spike versus SARS and MERS spike proteins was statistically significant (P < 0.0001). 

Additionally, comparison of HCoV nucleocapsid recognition among all samples showed that the 

most commonly recognized nucleocapsid was that of HCoV-NL63, followed by HCoV-229E, at 

92% and 50%, respectively (Figure 4B). This difference was statistically significant compared to 

recognition of the other HCoV, with P-values ranging from< 0.0001 to 0.0002 for HCoV-NL63 

and P-values ranging from 0.0002 to 0.0054 for HCoV-229E (Figure 4B). Lastly, we compared 

how individuals from different countries responded against various HCo V nucleocapsid. 

Qualitatively, we found that the Zambian SARS-CoV-2 cross-reactive samples tended to 

recognize a wider range of HCoV compared to samples from Tanzania (Table 2). Some Zambian 

individuals recognized 4 up to 6 different HCoV, whereas Tanzanian individuals maximally 

recognized 3 different HCo V. However, the small sample size limited the statistical analysis of 

this difference. 

Discussion 

Despite the rapid spread of SARS-Co V-2 and causing nearly a million deaths worldwide 

to date, the SARS-CoV-2 burden in sub-Sahara Africa remains surprisingly low. This is despite a 

high prevalence of other diseases such as HIV- I, malaria, cancer and tuberculosis, and in 
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addition to insufficient health care and the impact of poverty. Coincidently, the current SARS

Co V-2 disease burden is much higher in the USA than sub-Saharan African countries. Whether 

this low prevalence of serological cross-reactivity to HCo V in the USA, as we report here, is 

directly associated with the outcomes of the USA COVID-19 pandemic remains unknown. Our 

data suggests that populations in sub-Sahara Africa had been pre-exposed to a spectrum of 

HCoVs that have provided some cross-reactivity against SARS-CoV-2 and may have limited 

infections or pathogenesis on the continent. In support of this hypothesis, our study detected 

serological cross-reactivity against SARS-CoV-2 antigens inpre-COVID-19 plasma samples 

from Tanzania and Zambia at levels nearly 8- and 6-fold, respectively, higher than the 

prevalence in samples from the USA. Additionally, by comparing the prevalence of serological 

cross-reactivity against SARS-CoV-2 between HIV-1 positive and negative Zambian individuals, 

we found that HIV- I infection seem to lower the cross-reactive response towards SARS-Co V-2, 

which could be caused by a weakened immune response in HIV-1 infected individuals. 

However, a larger sample size of HIV-1 positive cohort will be needed to confim1 this 

observation. 

Among our study cohort, individuals reactive to SARS-CoV-2 antigens predominantly 

cross-reacted with SARS-CoV-2 nucleocapsid protein. Consistent with spike protein variation 

across coronaviruses, few individuals reacted with the SARS-CoV-2 spike protein. This 

reaffirmed that SARS-Co V-2 spike is a more specific target for serological testing for SARS

CoV-2 infection and humoral response to infection. Conversely, a recent study suggests that 

SARS-CoV-2 nucleocapsid is more sensitive than spike for early detection of SARS-CoV-2 

infection (Burbelo et al., 2020) highlighting the distinction between sensitivity and specificity. 

Based on our analysis of pre-COVID-19 pandemic samples, we would support the notion that 
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detection of SARS-Co V-2 infection with nucleocapsid may generate a significant number of 

false positive results which could be country specify, with countries like Tanzania and Zambia 

potentially having a higher false positive rate than USA due to prior exposure to other 

corona v 1ruses. 

To address the question of which human coronavirus was responsible for the observed 

cross-reactivity with SARS-CoV-2, we found that all SARS-CoV-2 cross-reactive samples 

strongly cross-reacted with the spike proteins from HCoV-OC43, HCoV-HKU-1 , HCoV-NL63 

and HCoV-229E, but not from SARS or MERS. This suggests that some immunogenic epitopes 

within the spike protein may be shared among all the known human coronaviruses. Additionally, 

the majority of our SARS-CoV-2 cross-reactive samples reacted strongly against the 

nudeocapsid of HCoV-NL63 and HCoV-229E, suggesting that these two HCoVs may have 

served as the source of antigenic exposure in sub-Saharan Africa prior to the COVID-19 

pandemic. Although cross-reactivity against SARS-Co V-1 nucleocapsid as a result of exposure 

to human coronaviruses, such as HCoV-OC43, has been reported (Patrick et al., 2006), ours is 

the first study linking HCoV-NL63 and HCoV-229E to cross-reactivity against SARS-CoV-2 in 

the sub-Sahara Africa setting. 

HCo V-NL63 and HCo V-229E are members of alphacoronavirus , whereas HCo V-OC43, 

HCoV-HKU-1 belongs to the same betacoronavirus as SARS-CoV-2 (Abdul-Rasool and 

Fielding, 2010). Additionally, HCoV-NL63 is the only other human coronavirus that uses 

angiotensin-converting enzyme (ACE) 2, the same receptor used by SARS and SARS-CoV-2 

(Abdul-Rasool and Fielding, 2010, Hofmann et al., 2005). The epidemiology of HCo V-NL63 

and HCoV-229E in adults is poorly defined. Some studies reported an 8.8% prevalence rate of 

HCo V-NL63 in the USA with less than I% in UK (Esper et al., 2005, Gaunt et al., 20 I 0). The 
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prevalence of HCo V-229E is unclear. Importantly, no epidemiological data exists for these two 

HCoVs in sub-Saharan Africa. Additionally, a recent bioinformatics stuJy suggests that SARS

CoV-2 evolved from bat coronavirus and may have bats as a primary reservoir (Boni et al., 

2020). Given the abundance wildlife, including multiple species of bats, in Africa and its often 

close proximity to humans, we cannot exclude the possibility of exposure to zoonotic 

coronaviruses that could elicit the observed cross-reactivity against SARS-CoV-2 and other 

human coronaviruses. Our results would suggest that infections with HCoV-NL63 or similar 

transmissible zoonotic agents were common in sub-Saharan Africa prior to the COVID-19 

pandemic. 

Lastly, the function of these SARS-Co V-2 cross-reactive antibodies and whether they 

provide any protection against SARS-CoV-2 infection or disease progression is still unclear and 

cannot be resolved with retrospective cross-sectional sampling. Since SARS-Co V-2 

nucleocapsid is the major antigen that is recognized by these cross-reactive antibodies, we 

speculate that antibody-dependent effector mechanisms such as antibody-dependent cellular 

cytotoxicity could play some protective role. Our finding of SARS-CoV-2 cross-reactive 

antibodies in pre-COVID-19 pandemic samples mirrors and supports a recent study that showed 

exposure to HCoV/common cold induced SARS-CoV-2 cross-reactive T-cell responses in pre

pandemic samples (Mateus et al., 2020). Perhaps both adaptive responses may have offered some 

protection against COVID-19 pathogenesis, if not SARS-CoV-2 infection. A limitation of our 

study is that there were no peripheral blood mononuclear cells collected prior to the COVID-19 

pandemic for analysis of potential cross-reactive T-cell response. Thus, a larger sample size and 

more in-depth longitudinal analysis of the function of these cross-reactive antibodies, as well as 

cross-reactive T-cell response will be needed in future studies. 

12 
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Table 1: Study cohort and sampling time period 
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Country Sample size HIV-1 positive (%) Sampling time period 

Tanzania 105 7 (6.7%) March to May 2019 

Zambia 99 43 (43 .4%) 2017 to early 2019 

USA 85 0 (0%) 2005, 2007and2009 

Table 2: Individual cross-reactive responses against the nucleocapsid protein of SARS. MERS , 

HCoV-OC43, HCoV-HKU-1 , HCoV-NL63 and HCoV-229E. 

Country Sample ID SARS MERS OC43 HKU-1 NL63 229E 
Tanzania 21850 - - - - + -
Tanzania 21854 - - - - + -
Tanzania 21868 - - - - + + 
Tanzania 21872 - - - - + + 
Tanzania 21873 - - - - + -
Tanzania 21928 - - - - + -
Tanzania 21933 - - - - + -
Tanzania 211141 + - - - + + 
Tanzania 211145 - - - - + + 
Tanzania 211157 - - - + + + 
Tanzania 211176 + - - - + -
Tanzania 211177 - - - - + -
Tanzania 211181 - - - - + + 

Tanzania 211182 - - - - + -
Tanzania 211185 - - - + + + 
Tanzania 211188 - - - - + + 
Tanzania 211192 - + - - + + 

Tanzania 211203 - - - - + + 
Tanzania 211205 - - - - + + 
Tanzania 211210 - - - - + + 

Zambia (3076 + - - - + -
Zambia (3082 - - - - + -
Zambia (3154 - - - - + -
Zambia (3155 + - + + + + 
Zambia (3156 - - - - + + 
Zambia (3163 + - + - + + 
Zambia (3166 - + - - + -

15 



FL-2022-00062 A-00000861852 ''UNCLASSIFIED'' 4/2/2025 Page 66 

Zambia (3182 + - + + + + 
Zambia (3187 - - - - - -
Zambia (3197 - - - - + -
Zambia (3202 + + + + + + 
Zambia (3204 + + - - - -
Zambia N044 + - - - + -
Zambia N216 + - - - + -

USA KC-34 - - - - + + 

USA KC-65 - - - - + + 

Figure 1. Immunofluorescence assay (IFA) against either mock, SARS-CoV-2 spike or 

nucleocapsid expressing cells. Representative pictures of IFA with negative control plasma, 

COVID-19 convalescence plasma (positive control) and pre-CO VID-19 pandemic cross-reactive 

plasma samples 21928 and 21933. Sample 21928 displayed cross-reactivity against SARS-Co V-

2 spike, but not its respective mock and SARS-CoV-2 nucleocapsid. Sample 21933 displayed 

cross-reactivity against SARS-CoV-2 nucleocapsid , but not its respective mock and SARS-CoV-

2 spike. White arrows indicate positive cells. Scale bar represent 50 µm. 

Figure 2. Percent prevalence of serological cross-reactivity against SARS-Co V-2 among 

Tanzania, Zambia and USA. (A) Combined serological cross-reactivity against SARS-CoV-2 

spike and nucleocapsid. (B) Serological cross-reactivity against SARS-CoV-2 nucleocapsid. (C) 

Serological cross-reactivity against SARS-CoV-2 spike. 

Figure 3. Immunofluorescence assay (IFA) against SARS , MERS, HCoV-OC43 , HCoV-HKU-

1, HCoV-NL63 and HCoV-229E spike or nucleocapsid expressing cells. Representative pictures 

of IF A with pre-COVID-19 pandemic cross-reactive plasma samples 21854. Sample 21854 

strongly recognized the spike protein of HCoV-OC43, HCoV-HKU-1, HCoV-NL63 and HCoV-

229E, but not SARS and MERS. Sample 21854 only recognized the nucleocapsid of HCoV-
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NL63 and not the other human coronaviruses. White arrows indicate positive cells. Scale bar 

represent 50 µm. 

Figure 4. Percent prevalence of serological cross-reactivity against SARS, MERS, HCoV-OC43, 

HCoV-HKU-1, HCoV-NL63 and HCoV-229E. (A) Spike. (B) Nudeocapsid. 
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P-values table 
SARS MERS 0(43 HKU- 1 NL63 229E 

SARS - ns ns ns <0.0001 ns 

MERS ns - ns ns <0.0001 0.0007 

0(43 ns ns - ns <0.0001 0.0007 

HKU-1 ns ns ns - <0.0001 0.0054 

NL63 <0.0001 <0.0001 <0.0001 <0.0001 - 0.0002 

229E ns 0.0007 0.0007 0.0054 0.0002 -
"ns" denotes non-siqnificant 
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From: "Feith, David" ( ate.gov> 

To: 

CC: 

Subject: 

Date: 

David Feith 

Orta state.gov>,· 
(b)( ov> 

Stilwell, David R (b)(6) 
Bua ngan, Richar .,..,_.,...( b-)-( 6-)----....... state.gov> 

Fwd: Major Taiwan News of COV19 origins at WIV ..... 

Tue, 12 Jan 2021 02:55:39 +0000 

Deputy Assistant Secretary 
Bureau of East Asian and Pacific Affairs (EAP) 
U.S. De artment of State 
(b)(6) 

(b)(6) 

---------- Forwarded mes sage ----------

From: David Asher j(b)(6) @hudson.org> 
Date: January 11, 2021 at 9:32: 16 PM EST 
Subject: Major Taiwan News of COV 19 origins at WIV ..... 
To: Feith, David (b)(6) wstate.gov> 

4/2/2025 Page 72 

Cc: (b)(6) (b)(6) state.gov>,Gibbs, Jeffrey Jl(b)(6) l@state.gov>,DiNanno, 
Thomas G (b)(6) wstate.gov.::i(b)(6) l@state.gov>,1(h)(6) :J 
,........,.......,.......,____pstate.gov1(b)(6) @state.gov*b)(6) ! 
(b)(6) cystate.gov> ,...__ ___ ___, 

David, See note below from perceptive Professor Muller. Enjoy Taipei and please get the whole 
story of this. As suspected Taipei knows a lot more. Now that we treat them normally a lot more 
will come out. David PS- Note "Hu Ben." Dr. Strangelove's Chinese bio cousin. Dasie, Barie, et 
al. Wow. 

David L. Asher, Ph.D 
Senior Fellow 
Hudson Institute 
1201 Pennsylvania Avenue, NW 
Fourth Floor 
Washington, DC 20004 

l(b )(6) I 
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https ://www .b udson. org/ experts/12 9 9-da vi d-asher 

Begin forwarded message: 

From: Richard Muller j(b)(6) @gmail.com> 
Date: January 11, 2021 at 21: 11: 17 EST 
To: David Asher 1(b)(6) ~vitalfin.com> 
Sub_ject: Taiwan News 

Dave 

4/2/2025 Page 73 

This article is must be devastating to the GOF community. The fact that the WIV was infected 
humanized mice with bat coronavirus - that's something that the public can easily understand, 
easier than "gain of function". This article names names, including Daszak and Barie. 

I'm guessing that this is one of the things you knew about but couldn't tell me. 

Rich 

Sender: "Feith, David" l(b)(6) ~state.gov> 

Orta state.gov>; 

Recipient: 
(b )( state.gov>; 
Stilwell, David R l!..fh'-';):!:!::fR!::!::)====~::.::s~tate.gov>; 
Buangan, Richard L i(b )(6) l@state.gov> 
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From: "Feith, David" 

Stilwell, David R L---.---~---, .gov>; 
Atul Keshap ( Col -~'-:'-='-:'-1,..!!.!:::.!..,__F'" state .gov) I( b )( 6) 
Fritz, Jonathan D u..:;:..u...:::...L...Ll.l,=~ 

To: l@state.gov >; 

Buangan, Richar 

Subject: FW: Wuhan statement 

Date: Wed, 13 Jan 202114:47:21 +0000 

Latest. 

3EH3fTJVE BUT Ul,CLASSIHl30 

From: Feith, David 
Sent: Wednesda , January 13, 20219:46 AM 
To: Yu, Miles (b (6 state.gov>; Eckels-Currie, Kelley J(b)(6) ~state.gov>; Buangan, Richard L 
i(b)(6) ~@state.gov> ,...__ ___ __, 

Cc:I( b) ( 6) !@state.gov> 
Subject: RE: Wuhan statement 

Team {with l(b )(6 Fe' ed) -

Sharing this DRAFT memo, including statement and fact sheet text, which makes a marriage ofl(b)(6land 
Kelley's versions. This isn't yet final because I want this group's review, and I'm also sending it to Amb. 
Brem berg given his familiarity with WHO/HHS world. Also pasted below. 

Appreciate your read. Thanks much. 

(b)(5) Deliberative Process 
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From: l(b )(6) ~state.gov> 
Sent: Wednesda , January 13, 2021 7:48 AM 
To: Feith, David b 6) state. av> 
Cc; Yu, Miles (b)(6) state. ov>; Eckels-Currie, Kelleyl(b)(6) ~state.gov>; Buangan, Richard L 
l(b)(6) @state.gov> L._ ___ ....r---~-

Subject: Re: Wuhan statement 

Great. Please send me the final draft when it's ready to read. 

Sent from my iPhone 

On Jan 13, 2021, at 7:39 AM, Feith, Davidl(b)(6) @state.gov>wrote: 

Many than ks all. The
1

l~b )(6 land Kelley versions a re both strong, and I imagine a marriage of them can 
work well. Just two fags as we proceed, both relating to IC issues: 

(b)(5) Deliberative Process 

Thanks again all, really appreciate everyone's collaboration here in difficult circumstances. 

+ Richard. 

David Feith 
Deputy Assistant Secretary 
Bureau of East Asian and Pacific Affairs (EAP) 
U.S. De artment of State 

(b)(6) o) 

r.( b-:-:)(-::::-:6 )~-__J 
c) 

On January 13, 2021 at 7:21:02 AM ESTJ(b)(6) ~state.gov> wrote: 
Good morning ... Please marry this to the EAP statement I edited and provided extensive comments on 
last night, and send me whatever final draft you want me to clear. Please coordinate with Richard so we 
don't hVe multiple versions floating around. Thank you! 

Sent from my iPhone 
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On Jan 13, 2021, at 6:41 AM, Yu, Milesl(b)(6) f state.gov> wrote: 

Dr. M Miles Yu 
Office of the Secretary 
Department of State 
Washington. DC 

f b)(6) I 
Send from my iPhone 

This is much better. 
I can live with this 
version. 

4/2/2025 Page 79 

On Jan 13, 2021, at 1:34 AM, Eckels-Currie, Kelle~(b)(6 ) ~state.gov> wrote: 

Take a look at the attached. There's still some duplicative language in here, but I want to get your 
feedback on the overall approach. 
K 

Kelley E. Currie 
Ambassador-at-Large 
Secretary's Office of Global Women's Issues (S/GWI) 
Department of State 
Washin ton DC 20520 
(b)(6) 

<COVID declass draft S statement MY DF CB.docx> 

Sender: "Feith, David" 

Stilwell, David b )(6) e.gov>; 
Atul Keshap (Colombo state.gov) l(b)(6) 
Fritz, Jonathan D (b)(6) @state.gov>; 

Recipient: 

Buangan, Richard L (b)(6) @state.gov> 

~state.gov>; 
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From: 

CC: 

Subject: 

"Asher David" (b)(6) 
' 

Gibbs, Jeffrey J (b)(6) @state.gov> 

Feith, David l(b)(6) l@state.gov> 

Fw: SBU Timeline v7/ origins investigation 

Date: Sun, 3 Jan 2021 23:34:00 +0000 

Asher, David has shared a OneDrive for Business file with you. To view it, click the link below. 

0 SBU COVI D Timeline v07c.xlsx 

From: Asher, David l(b)(6) l@state.gov> 
Sent: Sunday, January 3, 2021 6:31 PM 
To: Ford, Christopher Al(b)(6) ~state.gov> 
Cc: DiNanno, Thomas G 1(b)(6) ~state.gov> 
Subject: Fw: SBU nmeline v7 / origins investigation 

Chris, 

For your edification see attachedl(b)(5) Deliberative Process 

(b)(5) Deliberative Process 

I 

\FYI-we will have a discussion with some top scientists later in the week to review 
L-----.----;-' 
a number of key papers on origins. You might wish to listen in. You bear full responsibility so we 

certainly are committed to supporting you at this critical time. You can count on us. 

Happy New Year! 

David 

(b)(5) Deliberative Process 
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https://twitter .com/g transl ators6/statu s/1345515 71259345 7153 ?s=24 

"CCP's military expert CHEN Hu, publicly discussed the 
CCP's bioweapon plan in 2016 in a Southeast China 
Military Watch show on Southeast Cable TV, but the 
Western world has been ignoring the fact either because 
they're na"ive or ignorant or profit-driven, this is a ... ( 1/2 
) https ://t.co/ ogXj Pu v XI R" 

twitter.com 

https://www.zerohedge.com/covid-19/top-us-official-says-growing-body-evidence-shows
covi d-19-lea ke d-c hi n ese-1 ab 

::>C 

Top US Official Says 1Growing Body Of 
Evidence' Shows COVID-19 Leaked 
From Chinese Lab I ZeroHedge 

The most 'credible' theory a bout the origin of COVI D-19 
is that it escaped from a Chinese laboratory, according to 
US National Security Adviser Matthew Pottinger, who 
made the comment during a Zoom meeting with UK 
officials. "There is a growing body of evidence that the 
lab is likely the most credible source of the virus," said 
Pottinger, referring to the Wuhan Institute of Virology, 
according ... 

www.zerohedge.com 

Attached is a link to the latest version of the SBU timeline. So far I have been unable to attach 

the file. The best I can do from on the road is to provide a link to it. Recommend you save a 

copy to your computer/cloud storage in order to work with the file. 

Changes since I ast version: 

• Added the 239 new entries to bring the total to 845 

• Added "Lab origin cover-up" and "Failed to follow IHR 6" breakout worksheet timelines 
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FromJ(b)(6) I 
Sent: Saturday, Jan 2 20214:43 PM 
To: Gibbs, Jeffrey J (b)(6) state.gov> 
Cc: (b)(6) state.gov>;l(b)(6) ~state.gov>; Asher, David 
(b)(6) @state.gov> ~----~ 
Subject: Addition a I unclassified ti mel i ne entries 

Jeff -

For your reading pleasure, I have created 239 additional unclassified, tagged, and sourced 
timeline entries based on CRS, AP, NYT, and other reporting (see attached). Like before, I have 
broken out some of the entries by category and placed them in additional worksheets to the 
right of the first/master worksheet. I also created two new categories, "Failed to follow IHR 6" 
and "Cover-up". When combined with the master timeline some entries will be redundant, but 
they serve to provide additional sources and sometimes additional context. 

I will add these new entries to the master U-SBU timeline and send it to you as a new version 7. 

Best, 

Sender: "Asher, David" (b)(6) 

b 6 tate.gov>; 
(b )(6) state.gov>; 

Recipient: (b )(6) state.gov>; 
Gibbs, Jeff re J r h H m state.gov>; 
Feith, David (b)(6) @state.gov> 
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From: "Asher, David" l(b)(6) ~state.gov> 

To: 
Feith, Da ,.......~...,,) state.gov>; 
Yu, Miles .__ _ __.- e.gov> 

DiNanno, Tho ,,__,__~~--~®state.gov>; 
ibbs, Jeff re e.gov>; 

~--....=,,-,.ate.gov>; 
CC: "i-<r.r.-:-:-::-rr-....::c=,··11 state.gov>; 

e.gov>; 
(6) e.gov>; 

eshap, Atul (b)(6) te.gov> 

Subject: Fw: Re: Dr. Quay's comments and responses 

Date: Thu, 7 Jan 2021 02:23:52 +0000 

Miles, David, and David 

4/2/2025 Page 90 

I regret that you weren't included on the scientific debate related to Dr. Quay's original draft, 
which all agree is much enhanced due to the feedback of many leading experts. See attached. 

Anyway, this analysis attached is in the weeds-no urgent need to peruse- but I want to 
assure you we are promoting an honest debate among scientists, not some framed up 
conspiracy as Ford, in effect accuses me, in particular, without knowledge and with no apparent 
attention to our research or methods. Moreover, I note next to no response to our specific 
questions from our valued IC. We asked Dr. Quay to provide a Bayesian response utilizing the 
available sequence data and disparities. We asked Dr. Lai at Harvard to present her work, with 
collaborators, using actual gain of function and other cutting edge techniques to evaluate the 
origins issue. 

(b)(5) Deliberative Process 

Tomorrow we will encourage allow scientists to discuss the COV 19 origins issue before us as 
observers. I encourage you to listen in. l(b)(6)lwill make sure you are invited. In addition to 
numerous and highly distinguished American scientists at the forefront of the origins debate 
and others with great experience into the specific potential uses of viruses as bio WMD vectors, 
now we will have two special guests, Dr. Ralph Barie. Dr. Baric's research with Dr. Shi at the WIV 
has been controversial but whose motivations as a scientist and researcher we will respect and 
whose views on the origins we will hear from objectively and hope he give us some insight into 
what apparently happened at WIV in the late fall. In addition, we will welcome Dr. Ping-Ing lee, 
who is spearheading Taipei's response to COV-19 and is a noted pediatric virologist. Dr. Lee will 
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be welcome to speak from the frontlines on their analysis of C0V 19 that led to their 

extraordinarily successful pandemic response. 

In any event, thanks for your support, advice, and leadership.l(b)(5) Deliberative Process 

l(b)(5) Deliberative Process I 

Asher 

From I( b) ( 6) ~state.gov> 
Sent: Wednesday, January 6, 20211:22 PM 
To: i(b)(6) ~stanford.edu 4(b)(6) pstanford.edu>; Alina Chan ~@broadinstitute.org>; Santarpia, 
Joshua L lrb )(6) ~unmc.edu>; Joshua Santarpia irh ,ri:., @I nsri.nebraska research.gov>; 
!th \ta.\ l@nsri. nebraska research.gov ~(b )(6) l@nsri.nebraskaresearch.gov>; lrh Hf.) @Ibl.gov 
4(b)(6) l@lbl.gov> 
Cc: Steven Quay, MD, PhD i(b)(6) ldrquay.com>; Lawrence Remmel 4fhHf.) l@gmail.com>; 
Gibbs, Jeffrey J ~state.gov>; (b)(6) ~(b)(6) ~state.gov>; b (6) 
i(b)(6) ~state.g~r, David (b)(6) @state.gov>;(b)(6) ( ............ ........__.state.gov>; 
Christopher Yeaw 1rhHf.) ~nsri.nebraskaresearch.gov>; Turner, Bruce I (b)(6) @state.gov> 
Subject: Re: Dr. Quay's comments and responses 

Please find attached the following: 

• Dr. Quay's Qs and As/Comments and Responses to "A Bayesian Analysis of the 

Origin of SARS-CoV-2;" 

• Dr. Quay's paper; 

• Dr. Chan's two papers (this version displays the charts in color); and 

• Bias of the panel members. 

Thank you! 

Chief of Staff 

Bureau of Arms Control, Verification and Compliance 

U.S. Department of State 

HST Room 5950 

Office: ~l(b-)(-B)---~ 
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Cell: ,__l(b_)(_6) ___ __. 
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Class Net: (b)(6) av 

JWICS: (b)(6) 

Sender: "Asher, Da · 
--....----' 

r;-;:-7~'-'---Js=;:-:---:l_@state.gov>; 
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state.gov> 
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Purpose. Following circulation of the first draft of the titled document comments and questions 
were received from a number of reviewers. The author acknowledges the very helpful work done 
by the reviewers with a short time frame and over vacation time. Many of the comments were 
laudable and are appreciated but will not be covered here. This is reserved for the challenges. 

This document will be the author's response to these comments and questions, which are in bold 

text for clarity. 

The stated intent of this report is to "provide likelihoods of the alternative hypotheses 
zoonotic or laboratory, as to the origin of SA RS-Co V-2." As pointed out, some elements of 
this report appear to stray from the stated intent, most notably the discussion of RaTG 13. 

The author agrees and the RaTG 13 material has been moved to the Appendix. Its current 
probative value is to impeach the credibility of Dr. Zhengli Shi, corona virus research expert at 
the Wuhan Institute of Virology (WIV) , the likely architect of the synthetic biology projec.t that 
created SARS-CoV-2 (CoV-2). Its future value, subject to more research and analysis, is as the 
somce for the CoV-2 genomic backbone. 

The adenoviral expression vector data assessment was also interesting, hut seems to stray 
from the stated intent. These data could be included as "additional supportive 
information", but the focus of the assessment should he on what are considered to be the 
key factors assessing the primary and alternative hypotheses. 

Agree. This work is incomplete and so has been moved to the Appendix pending fm1her work. I 
disagree with its import to the question of origin. 

The finding of an adenovirus vector vaccine being given to patients the end of December 2019 
would be strong evidence of possession of CoV-2 in laboratories months earlier, a finding that 
supports a laboratory origin. 

1 recommend this as a two•step process: 1) determine if evidence supports a natural or 
intentional mutation of the virus, 2) if evidence supports intentional mutation, determine if 
evidence supports accidental or intentional release. 

An excellent conceptual approach. I have not given attention to how one would diiierentiate 
accidental versus intentional. 

There are multiple probabilities stated in this report without a clear description of how 
they were each derived. A table of raw data or detailed description of how each probability 
was derived would enhance credibility. 

Each evidence discussion now ends with a calculation box which shows the computations. 

Arbitrary rules were set in the beginning as follows: 

1. Evidence that favors one hypothesis over the other but cannot be easily quantified will be 
assigned a 51 % likelihood for the <winning ' hypothesis and a 49% likelihood for the 

'loosing' hypothesis. This is consistent with the civil law concept of a preponderance of 

the evidence. 
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2. Evidence that can be quantified but where the p-values are highly significant, where the 
likelihood is one in a hundred, thousand, million, etc. were not used directly as a single 
piece of such highly significant data would end the analysis simply because of the math. 
So no matter the magnitude of the effect size for a piece of data, the evidence will be 
given the accepted value for significance in science, a p-value of 0.05. This is equivalent 
to a probability of one out of 20. 

3. Quantitative effect sizes that are between a 51 % likelihood and a 95% likelihood (the 
latter being the statistical significance level of p=0.05) will be used directly. 

The zoogeographic assessment is interesting and supports the theory that SARS-Co V-2 was 
not a natural emergent zoonotic infection but I would like to know more about the radius 
for animals brought into the market in Wuhan. From my experiences in Africa, animals 
sold at wet markets are typically local to the area, but it would be helpful to know if this is 
also typical for the Huanan Wholesale ~larket or if it is feasible for animals from the 
Yunnan province to be trafficked to this market. 

Page 66 deals with this. 

"The Huanan wholesale market is a large market (653 stalls and more than l 180 employees) 
mainly supplying seafood products but also fresh fruits and vegetables, meat, and live animals. 
In late December 2019, lO stalls operators were trading live wild animals including chipmunks, 
foxes, racoons, wild boar, giant salamanders, hedgehogs, sika deer, among others. Farmed. 
wild and domestic animals were also traded at the market including snakes, frogs, quails, 
bamboo rats, rabbits, crocodiles, and badgers. The market was closed on 1 January 2020, and 
several investigations followed, including environmental sampling in the market, as well as 
sampling of frozen animal carcasses at the market. Of the 336 samples collected from animals, 
none were PCR positive for SARS-CoV-2, whereas 69 out of 842 environmental samples were 
positive by PCR for SA RS-Co V -2. Sixty- one of those (8 8 % ) were from the western wing of the 
market. Of these, 22 samples were from 8 different drains and sewage, and 3 viruses were 
isolated, sequenced and shared on GISAID. These were virtually identical to the patient samples 
collected at the same time (>99.9 % homology)." 

I have no data of the sources of the market animals to assess if Yunnan province animals would 
be a likely source. Yunnan is 1700 km south of Wuhan, the equivalent to the distance from the 
Everglades in Florida and New York City. So, it seems unlikely. In addition, if I could credibly 
report that animals in the Wuhan market were from Yunnan, the known origin of the ancestor to 
CoV-2 I would be broadcasting that information. 

An assessment of the Chinese biosaf'ety/biosecurity culture along with national policies and 
standards would be helpful to the discussion of safety and LAJ reporting. While this 
information is important to the big picture and it can potentially help explain how a 
community infection can result accidentally from a laboratory incident it does not directly 
address the question of the origin of the virus. I would also recommend this be considered 
"additional supportive information.'' 
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On page 71 is the topic, "Evidence of Lax and disregard of laboratory safety protocols and 
regulations in China," which contains a hyperlink to a Mandarin site with abundant evidence of a 
low standard of safety compliance. 

An example from this section states: 

"The following document shows that in June 2019, the Chinese CDC was soliciting for the 
removal of 25-years of solid and liquid medical waste. The total is close to two tons includine: 
three kg of highly toxic waste. 

Finally, a new evidence section has been identified related to a new biosafety law, first proposed 
in October 2019 but only recently finalized. 1 The English translation of the cover of the new law 
follows: 

Wecln@!!:d.ay, lanu.ary !:ii, .2021 I Natmnat P~ci=ili!!':!- Dally 

tome I constitution I N.ntional Peopl@'s congress OrganI.zat10n 1 0,~1rm.an U zt,.ansi'lu I congress Me@Clng I 

,rnndlng committee MMtfng I Ch.elrmon ~Mtlng I Aut:hort~~<v~ Re~M~ I L$9t:.l::5't10n t Sup~r\n=ion I 

Biosafety Law of the People's Republic of China 
t~dCJJ.lf"'.d at the ~2nd ~~1 t11g of thil' s1ar.idlri.g CDIElll ~lH' or th~ !Jrh u1 IClll.2!1 Pwiopj,e," s C,on~rus on 

Oc-tol::ill!;r l7. ~01 

t:1b-l~ of C ('lnt~ms. 

(. "hapl'l'T Ow: G~.n,i;ra I Proi.·!:slon:s 

Chapte.1 H Bio3.a foty R.i:J.: Pre,:enhou a11d Control S:i- st~m 

Ch.11pte-r 111 Pre\·enuon aind c·ontrol of :\.l:illJOf ~,ev.,- f-.meIJ~i:rt lof~r101l.5. D1St::illS-eS... Aruma! 

Cha pfel' -I B iote<" l.uloloir.f Res~~ltc-h. :De,,;, elopm~ut and Apph.:-:;Uioo 'Sit,;: ur1~-

Ch.11pre-1· 5 Bl('l~;afe-ry of Pathol!!~n ii.:- _\ he roo~an t~m I ..abor.11tory 

Cha prer 8. R1os:'.'lfety l apnc-rty Ru I ldin~ 

Cb•ptor 9 Lego I L iobib1y 

Chapler 10 Suppl~mt'Tilary Pnv.•1~ioru. 

he most interestin sections of the new law are 

[l]OOAJ'rnll G 0 

Pu:tu.n: .rew.rt 

» 

■ r:s'!' ~O(]~ laillS a:nJ go,;i,I g,oYi!!"j"I]c!l(lLI! 

■ '.5pt!i!!!!th:n~ up 1h.e '>:t:!Gl duiy l.i;!!Yi 

- ~he:re -c.art l dcnload the- natH:indl 

■ Top i::en le-Fn -slat1 ve ..:-ont-exts in 
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» 
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■ :!ie!Ul(!-1"::; of l h~ Sl and l ~~ C OIIIIDJ,. t 1.: ec-

■ Th~ m~t+;t,; i.:;if the .S l i;1,i:td L :1~ 
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Article 47 The pathogenic microbiology laboratory shall take measures to 
strengthen the management of experimental animals, prevent the escape of experimental 
animals, and treat the used experimental animals in a harmless manner in accordance 
with national regulations to realize the traceability of experimental animals. It is 
forbidden to introduce used experimental animals into the market. 

Article 77 Anyone who, in violation of the provisions of this law, sends used 
experimental animals into the market shall be ordered by the science and technology 
department of the people' s government at or above the county level to make 
corrections, confiscated the illegal gains, and impose a penalty of more than 200,000 

yuan but less than 1 million yuan If the illegal income is more than 200,000 yuan, a 
fine of five to ten times the illegal income shall be imposed; if the circumstances 

are serious, the relevant permit shall be revoked by the issuing department. 

I also agree that the math is lacking in many of the claims of probabilities. That should be 
rectified (though I'm sure that will only make the paper longer!). 

Math calculations included in each section now. 

I am not sure what the author is doing with the putative precursor virus, RATG13. I can't 
tell if he thinks the virus is the immediate ancestor of Co V-2, with some modifications, or if 
he thinks it's a complete fabrication. I think he needs to pick a line of reasoning and stick 
with it. 

The observation of my ambivalence is astute and accurate. I have not decided if I believe 
RaTG 13 is the precursor or not. 

This criticism has led me to produce the following organization of my thoughts. The support for 

these ideas are now in the Appendix. 

• Evidence for and against RaTG13 as the direct precursor of CoV-2. I have not made up my 
mind on this important hypothesis 

o To establish a precursor-product relationship for RaTG 13 and CoV-2 a relative 
simple process must be proposed to make approximately 1140 nt changes in the 
30,000 nt genome 

o Evidence in favor of the hypothesis: 
• While the nucleotide sequence data show these coronaviruses are only 

96.2% homologous a comparison of their amino acid homology indicates 
they are 98.8% identical and as similar as the Civet SARS-CoV-1 and 
human SARS-Co V -1 

• About 26% of the entire genomes contain only synonymous mutations 
without any non-synonymous mutations, a highly improbably outcome in 
nature but an easy exercise in the laboratory to introduce. The motivation 
would be to obscure the closeness of the two genomes without worrying 

about introducing detrimental mutations. This represents about 200 of the 
nt differences 
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■ There are two restriction enzyme sites in RaTG 13 that begin at the receptor 
binding domain and end 3' to the furin cleavage site that use the 'No See 
'Em' technology developed and patented by Ralph Barie, a Dr. Shi and 
WIV collaborator. Shi has used these enzymes herself. As expected for the 
technology, the sites are lost in CoV-2. However, they are not the "pure
form" of the Barie technology, are less hidden, and so I would be surprised 
if Shi did th.is less robust approach. Nonetheless, the likelihood these sites 
are there by chance is infinitesimal. 

■ CoV-2 and RaTG 13 share a> 100 nt insertion in the ORF lab gene found no 
where else in sarbecoviruses. A very strange fact and significantly greater 
than the 12-nt furin site that has caught so much attention. I spent a day or 
so probing the function of the site, I believe it is nsp3 (from memory), but 
didn ' t find a smoking gun to warrant deeper work. Should be returned to. 

■ It is part of the nine viruses found in the Yunnan cave where miners died of 
a coronavirus-like illness. 

o Evidence against RaTG 13 
■ My proof that it did not come from the bat feces specimen as reported by 

Shi is troublesome for an hypothesis it is the critical precursor virus 
■ To my knowledge no has grown it and examination of its Spike Protein by 

numerous groups comes to the unlikely conclusion it will bind to ACE2 of 
most species or grow in a lab culture. 

■ Peter Daszak, who has said many things proven to be false, nonetheless has 
described RaTG 13 as a "composite sequence" a tenn used for a really mixed 
specimen where metagenomics are used to obtain a "genome sequence" 
which in reality was pieced together artificially by the computers running 
the analysis 

■ I can reduce the 1140 nt difference to about 600 with two steps, the No See 
'Em inse11ion of the CoV-2 RBD in the Spike Protein and using a 
synonymous mutation algorithm to create artificial phylogenetic distance. 
But a simple method of closing that 600 nt, mostly non-synonymous 
mutations, has not been identified. 

■ Shi collected nine beta coronaviruses in the mine but has published the 
sequence of only RaTGl3. She voluntarily published RaTG13. It seems 
more likely that she would publish a virus close to CoV-2 to establish the 
bat origin in the medical field (the RaTG 13 paper title was "A pneumonia 
outbreak associated with a new corona virus of probable bat origin) but not 
publish the actual virus she used for the construction of Co V-2, in the 
unlikely event a 'bullet proof' connection that she hadn't thought of could 
be found. 

I'll be honest, this needs a theory for how SA RS-Co V -2 got to be what it is. If that theory 
involves the near de novo creation of it from parts and prices of other Co Vs, I will call BS. 

I agree that de novo synthesis is both unlikely and unnecessary. 
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A reasonably plausible theory, that might fit the arguments presented is that the actual 
immediate ancestor of Co V-2 has an undisclosed sequence, closer to that of the original 
CoV-2. RA TG13 is a red herring sequence created from the ancestor to look like it is more 
distant and found in nature, giving a plausible natural evolution pathway. Co V-2 is the 
result of GOF experiments on the ancestor, probably to add the furin cleavage site. This 
slightly modified virus got out of the bag, either through a lab acquired infection, or the 
waste, or something. This is technologically reasonable and is supported by at least some of 
the data presented. 

I agree with the suppositions above. 

There is a fair bit of evidence in there that suggests that bat to human zoonosis isn't the 
start of the pandemic. Lack of serology in animals, codon usage in cleavage site, initial 
spread from human to human. Still, saying that it didn't exactly follow the jump pattern 
from animals to humans, that MERS did, really only says it's different from MERS, not 
that it's a lab escape. 

In most cases I combine SARS-Co V-1 and MERS data but you are right it is a very small data 
set of only two for comparisons. Nonetheless, it is the way science is done. If my data shows 
Co V-2 is nothing like the previous epidemics the next question is what properties does the virus 
have to account for the difference and where did those come from. If a 99% human adapted 
receptor binding motif and a furin site is the secret to its success, where did it adapt without 
causing any seroconversion in Wuhan and where did the furin site come from with no 
recombination candidates from other sarbecoviruses. 

And it should be admitted that a graduate level class, given the task on a Frida of increasing a 
coronavirus' infectivity as a weekend project, would arrive Monday morning with a plan to use 
humanized mice and serial passage and insertion of a canonical furin cleavage site. The fact this 
is so obviously easy and the alternative zoonotic hypothesis requires twisting in knots should be 
worth something in the analysis 

There are numerous statistics thought the document (such as references to one in 13 million 
or one in a billion) that don't have calculations to support them. 

These have been corrected for the most part. 

The steady increase in likelihood (shown at the end of each section) seems qualitative to me. 
There was a formula given at the beginning, but the change reported at the end of each 
section seems subjecti-ve. 

The author has attempted to address this criticism in the report. 

The comparison between SA RS-Co V-2 and MERS-Co V posterior diYersity isn't really 
convincing to me. Honestly, I would expect those to be really different, since MERS never 
really got a strong foothold in the human population and seems to come in and out of 
animal reservoir, with camel to human and human to human transmission both continuing 
to occur, so 1 don't think that's the right model. If this is going to he more convincing, it 
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needs to be something else, maybe including comparison to SARS or pandemic influenza or 
something. I'm not really sure, but the comparison to MERS doesn't convince me. 

An excellent observation which has been rectified with a comparison to SARS-Co V-1 as well. I 
have included it here for convenience, but it is found on page 25-6. 

SA RS-Co V-1. A similar pattern of clinical cases that do not show a common ancestor in the 
human population but instead is evidence of posterior diversity is shown in the Text-Table on the 
left for SARS-CoV-12 compared to CoV-2 on the right 3. SARS-CoV-1 shows clusters of cases in 
humans that are connected only by phylogenetic branches that reach back in time (all of the 
branches inside the purple box. This is because of the extensive mutational background created 
while being in the intermediate host, the civet. With CoV-2 on the right, every clinical case 
descends from the first clinical case, in the 19A clade. There are no background mutations to 
account for. I will show elsewhere that the firs t Clade A patient was at the PLA Hospital about 3 
km from the WIV. 

Accession 
number 

HKU39849 AY278491 

--TOR2 AY274119 

HKU-66078 AY304494 
86% 

Urbani AY278741 

SIN2677 AY283795 

CUHK-Su10 AY282752 

HKU-65806 AY304493 

AY304492 

AY278488 

AY278554 

AY304495 

AY278489 

AY304491 

AY304490 

I ◊-0005 1 

Figure 4: Phylogenetic analysis of nucleotide acid sequence of 
spike gene of SARS CoV viruses 
Bootstrap values are shown as a percemege. The scale bar shows 
genetic distance estimated usmg Kimura·s two parameter substitOt ion 
model." The nucleotide sequences of represenliltive SARS CoV S genes 
(S gene coding region residue , 3765 bpJ were ana lysed. Viruses 
sequenced in th is study are underlined. and the other sequences used In 
the atls lysis can be accessed in GenBank with accession numbers as 
shown. 

l'l1y ll 'r' 

• ...,... Ei.rof>'" 

i;., , ■ XluC~-'-"Tlcr"=~ 

Aho. ■ l"I :rt, ~r1c,1. 

Given the rate of mutations of 22.8 per year for CoV-2 as shown in the Nextstrain graph below 
and a sequencing accuracy of about two calls per genome, Co V-2 could not have spent more 
than a few weeks in an intermediate host before a pattern of background mutations would be 
identified as posterior diversity. In the laboratory a pure culture on a single genome is used and 
the Co V-2 pattern is most consistent with a single pure culture infection a first human. 

2 https://pubmed.ncbi.nlm.nih.gov/14585636/ 
3 https://nextstrain.org/ 
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I will say that the author appears to occasionally typo CGG as CCG, and it makes my eyes 
cross. 

A great comment and all six of my mistakes have been corrected! 

The only CCG remaining is the search for the complimentary strand -CGG-CGG- pair in other 
sarbecoviruses as a possible substrate for a recombination event between a positive strand and a 
negative strand. No candidates were found. 

That notwithstanding, I agree that the particular codon is underutilized in coronaviruses, 
but the table on page 93 indicates that an RR dimer that includes a single CGG is found in 
HKUl, an endemic human coronavirus. I'm not saying that the CGGCGG isn't unlikely, 
just that it wouldn't be impossible. 

There are two sequences that have a single COG codon in the furin site, HKU 1 as noted above 
and BatCoV. 

The following Table contains both the furin cleavage site amino acids of known corona viruses 
with such sites, even from subgenera where recombination is unlikely. The furin site nt sequence 
is also shown. As noted, there are two with a single CGG but none with two together. The blue 
codons are arginine codons other that COG. Given the frequency of 2/56 CGG codons in the 
collected furin sites being CGG and 0/56 being -CGG-CGG- I am saying that it is unlikely, with 
a probability of about (2/56)(2/56) or one in 784. 
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Page 29 has an incomplete reference claiming that WIV has inserted a similar sequence 
into another CoV spike protein. 

I did not find this error. 

The argument regarding optimization of binding to ACE2 has essentially become 
invalidated by the recent evolution of the "variant" that has higher binding than the 
original. I'll have to dig up the reference. 

I disagree with this comment. This variant actually supports the optimized quality of Co V-2 in 
the initial human infection because it valjdates a yeast expression experiment showing CoV-2 is 
99.45% optimized with real world data. 

The recent variant that has higher binding than Reference Sequence CoV-2 and has become the 
dominant variant has a non-synonymous mutation in the Spike Protein , N501 Y. 

What is the evidence CoV-2 was optimized and how does the new NSOJY fit in? 

The following is from my analysis. 

The receptor binding domain (RBD) of the CoV-2SP is included in residues 331 to 531, a 201 
amino acid sequence, of the SP. To examine the effect of each and every amino acid in each and 
every position, all 19 different amino acids were changed into all 201 positions of the RBD to the 
extent possible. Out of a total potential of 3819 different single amino acid variants, the scientists 
were able to create 3804 of the potential variants or 99.6% of the possible variants. It is probably 
that the variants with the 0.4% amino acid substitutions could not be made for one reason or 
another. These 3804 were then tested for binding to the human ACE2. Finally , the RBD from 
SARS-CoV-1 was also tested. 

The Figure below is the result of the experiment. Starting with amino acid 331 and ending with 
amino acid 531, the amino acids that were changed are in vertical columns and are color coded. 
Shades of brown are amino acid substitutions that reduce ACE2 binding affinity and blue are 
amino acid substitutions that improve binding in all cases compared to the ' native ' CoV-2 SP 
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sequence. White is the color of a neutral substitution which neither enhances nor diminishes 
binding. Only the dark blue substitutions provide a strong improvement in ACE2 binding. There 
is a black square along the top row that denotes amino acids in the SP that interact with the 
ACE2 protein. Unlike in the Barie analysis above, in which only five amino acids were 
considered, this group of 19 amino acids provide a more complete interaction picture. 

The first overarching observation is that most amino acid substitutions among the 20 l amino 
acids are negative, while most of the remainder are neutral. The fact that the vast majority of 
amino acid substitutions do not provide an improved ACE2 interaction is clear evidence that the 
CoV-2 SP interaction region is not newly evolved to the human ACE2. 
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There are three levels of potentially improved binding as designated by dark blue, medium 
blue, and pale blue. Out of the 3804 variants tested, there are 4 dark blue substitutions or 
0.11 % and 17 medium blue or 0.45%. According to the paper, the binding effect of the 
light blue could not be measured as different from the native sequence. 

What is the impact of NSOl Y? As shown in the green circle below, this is one of the 4 dark 
blue circles, the 0.11 %, that significantly improves ACE2 binding. 
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I also had seen an earlier preprint of his with bis hypothesis about cases spreading from 
Wuhan Central Hospital (PLA) via subway line to trains/planes ("line 2 transmission 
conduit"). 

The pre-print found the first patient cluster with genome data at the "General Hospital of 
Central Theater Command of People's Liberation Army of China, located at 627 Wulon Road , 
Wuchang District, Wuhan" not Wuhan Central Hospital. 

The pre-print focused on the first patient ''cluster" not the first patient per se. The earliest patient 
was December 1, 2019 as reported in the Lancet. 

He says that all patients in December were seen at hospitals served by line 2, but I don't 
know how he can know this. The Chinese have not been open about where and when cases 
first arose, and where they were first seen. 

I agree with the lack of this information. Included here was the process I undertook to infer the 
hospital of first admission. 

"Unfortunately, the few published reports of early patients in Wuhan in late 2019 and early 2020 
are conspicuous in the absence of information of the name of the hospitals where patients were 
first seen or were transferred between. Vague statements like "(w)e report the epidemiological 
data of nine inpatients, from at least three hospitals in Wuhan" make it nearly impossible to use 
early patient demographic data and epidemiologically-useful metadata to contribute to finding 
the source of Co V -2. 

A Lancet paper from Wuhan indicates that there was an effort to consolidate patients in one 
hospital later in December, but the details are not available. I also was perplexed as was he about 
the ENA sequence registrations, and asked a colleague with connections at ENA make some 
inquiries. The long and short of it was that ENA claimed this to be explainable because of the 
way in which they pre-reserve and time-stamp sequence submission records. It remains not clear 
to me, and somewhat irregular. But it is even less likely to me that his "first 4 cases" were the 
first cases. In fact, I think there is reasonable evidence that there were cases in October and early 
November." 

Because in most cases the hospital of admission was not clearly stated for the early patients 
in Wuhan the hospital was inferred from secondary data. The basis for the inference and a URL 
link to the primary data are given in the Text-Table below. 

Hospital or Institution Basis for Including in early URL Source 

institutions 

Wuhan Jinyintan "Near the end of 2019, a Li.fe and death at \.Vuhan·s Ji11vintan Ho~1Ji tal 
Hospital (designated group of strange patients 
hospital for COVID) were admitted to Jinyintan's 

ICU wards." 
Xinhua Hospital 06 Jan 2020 a physician gets BBC China News Feb 1, 2020 

sick with COVID-19 
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Wuhan CDC Discussed in a Wall Street WSJ arlide 'Coronavirus and tl1e Laboratories io 

Journal opinion article 2 l 
April 2020 Wuhan 

Tongji Hospital A Lancet paper with first 41 Lancet gaper describing first cl-1 12atients in 

patients before 02 Jan 2020 
has one or more author from Wuhan before 02 fan 2020 

this hospital 

Wuhan Asia Heart Early Jan thoracic surgery Clinical course after thoracic sune:c:rv 

disease Hospital outcomes 

Tbe Central Hospital of A Lancet paper with first 41 Laucet Qager describ in g first 41. patients in 

Wuhan patients before 02 Jan 2020 
has one or more author from Wuhan before 02 Jan 2020 

this hospital 
Zbongnan Hospital A Lancet paper with first 41 Lu1ce1 riaper describ in!!: first 41 12atienls i.11 

patients before 02 Jan 2020 
has one or more author from Wuhan before 02 Jan 2020 

this hospital 
PLA Military Hospital This paper NA 

Wuhan Institute of Discussed in a Wall Street WSJ article 'Coronavirns and 1:he Laboratories i1J 
Virology Journal opinion article 21 

April 2020 Wuhan 

Hubei Maternity and "From December 8, 2019, lo New J of Med Corresgondence 

Child Health Care March 20, 2020, we 
Hospital identified 118 pregnant 

women with Covid-19" 

I would be cautious in trying to quantify likelihoods among the various scenarios, for a few 

reasons. Most importantly, there are relatively few numbers on which to base priors 
regarding known natural and lab-based outbreaks of disease. And each virus and past 
event tends to be a distinct story, e.g. in terms of trammtissibility, distinctness of illness, and 
host susceptibility. I'm not sure it makes sense to treat them all equally in an attempt to 
pool and acquire reasonable numbers for the Bayesian analysis. 

The analysis includes papers by Daszak and other who are beginning to collect and aggregate 
data from decades of zoonosis diseases to begin to see patterns that can be used to predict future 
events. 

Furthermore, nucleotide frequencies cannot be treated as independent, equally likely 
e,,ents. There are constraints in nature, as well as dependencies and selecth,e pressures, all 
of which are uncharacterized; thus, one cannot calculate likelihoods based on a priori equal 
likelihoods for all occurrences. However, I hlne not looked at Quay's analysis of codon 
usage, so don't want to dismiss that necessarily. 
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The field of relative codon usage bias is well developed with 124 7 Pub Med reference4 at the 
time of this writing. It was these kinds of data that were used for comparisons of unique feature 
of, for example Co V-2 furin site codon usage. 

Furthermore, sampling cannot be assumed to be representative. For example, Quay 
suggests that the 520 and 1271 negative serological test results in Wuhan and Shanghai can 
be used, in combination with posith:e data about SARS and MERS, to refine probabilities 
about natural versus lab accident. But these numbers are tiny and we have no idea about 
whether these are representative of the overall population or those at greatest risk in 
\Vuhan and Shanghai. 

I cannot agree more that these are small data sets but they are the only ones I have been able to 
obtain. The size of the data set provides a certain power to the conclusion; the more data, the 
more power. In the Bayesian analysis this power is reflected in the quantitative correction. So, 
the reduced weighing because of the sample size is proper accounted for in the analysis, I think. 

The data set that established the prior seroconversion for SARS-Co V-1 and MERS at 0.6% was 
four studies with a total of 12,700 patients. 

With respect to Wuhan, the 520 patients were seen with an in1luenza-like illness in local 'fever 
clinics ' between October 6, 2019 and January 2020. Until the first week of January no PCR
detectable CoV-2 was found. The 1271 in Shanghai were hospitalized with an influenza-like 
illness from late 2018 to May 2020. The first CoV-2 was seen on January 20, 2020. 

I have an unconfinned repmi that the China medical system has >100,000 archived specimens 
that could be used for a robust seroconversion study. This should be one of the 'asks' in the 
upcoming international investigations. 

The lack of SARS-CoV-2 RBD adaptation to the bat ACE2 is something that does need to 
be addressed: maybe another receptor is used in bats? 

In the report I discuss the several orthogonal data which indicate CoV-2 probably doesn't infect 
most bat species. This seems to reflect an unnecessary assumption of a need for Co V-2 to infect 
bats. I don't see the need. 

The RaTG 13 genome and how it has emerged is quite troubling to me. Quay's analysis 
bears independent confirmation. 

As this information is primarily directed to the credibility of Dr. Shi and secondarily to the origin 
it has been moved to the Appendix. But I agree it is weighty and should be verified. 

As a minor note, he fails to address the possibility that instead of the original sample being 
a true fecal sample, it was a rectal or anal swab sample from a bat (which WIV describes as 
part of their sampling protocol). The latter are known to have dramatically increased 
fractions of host reads versus bacterial/viral reads. 

4 https ://pub med. ncb i. n Im. n i h .gov /?term= rel ative+codo n+usage+b ias&sort=pubdate 
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In the GenBank listing, below red arrow, the W[V scientists caUed the specimen a fecal sample: 

Sl'I~ 7724752: RNA-Seq of Rhioolophus affir,is;Feul swab 
I ILLUMINA (I lurnina II ISeq 3000) run: 11.GM •pots, 3.3G bt,:,es. 1.7Gb downloads 

De,sig<>: 1 te l nNA WFI> 6 ~1rac16d ir m br(lfld1<:>alv!ld111 IHS6i16 n,,;c1 usir• 11-.e Qlhu p V.-sl RN!>,, M ni K",t r,-towinQ ihB msnufi, 1 r inslruction~ 
R,NA llbrol)' wee :hen constructed ~Ing the TruSeq Stranded mRNA ibrary PreparalJO !<ii !Illumine, USA) Peored-end (150 bp] •~Cle dng of lhe 
R A lltirn')' ~,as p.,,r1am1M on lh " H ~q ~0OCl pla tform II lumtna) 

Submlfted by: Wuhan lnst,tu:e of Virolog;. Chinese Acaoemv of Saences 

Study: Bal cor<inav1rw: RaTG13 Ggnomo Saq_J9nctng 

PRJNAOOOJG!" · ~RP24~48, • At ""'"'' '' ,., n,, • AfL.!.urn. 
l 

SUllplt: 
SAMN1'101l2201 • SR36146537 -~~ , M.r1U 
O"gamsm· uriid en:ifi 9d oomn avi rus 

Library: 
Name. ReTG13 
/~sr,L "'""' 11.umina r1Seq 3llLlO 

S1ralegf RNA-Seq 
So~roe: IJ:ETAGENOMIC 
Se 'eaon. RANDOM 
L6_vo~l- PAIRED 

Run~: 1 run, 11.6~ spots, 3.:JG ba«,~. I , G~ 

Ru n # ol S pl)ts i of Ba~c~ 

~RR J l08fi7A7 11 604 fflE 3 3G 

Srzc Publlohed 

1.7Gb 2020-02-13 

However, the sequences from non-bat animals and primate sequences are very concerning 
for this not being a bat sample, as advertised. In addition, the region of very high 
synonymous to nonsynonymous substitutions in comparing RaTG 13 to SARS-Co V-2 is not 
well explained by natural processes. 

These comments are appreciated but the RaTG 13 treatment has been moved to the Appendix as 
it does not directly address the origin question. 

The furin cleavage site story seems to me to have been played up too much. It turns out 
that FCS's have turned up repeatedly among coronaviruses in nature, so even if it is 
missing in the closest known relatives of SARS-CoV-2, these relatives are not that close, 
and other more distant relatives do have an FCS. 

(See Yiran Wu, Suwen Zhao, Furin cleavage sites naturally occur in coronaviruses. Stem 
Cell Research, Volume 50, 2021, 102115, ISSN 1873-5061, 
https://doi.org/10.1016/j.scr.2020.102115.) All this means is that it could have arisen in 
SARS-CoV-2 naturally, or one could have had multiple natural examples from which to 
engineer it into SARS-CoV-2. This doesn't argue it either way. 

I disagree with the ease of this happening in nature. The above cited paper of findings related to 
universal furin site is dealt with in the analysis. 

One of the things people seem to forget in looking for ways to get a furin site into a 
Sarbecovirus, like CoV-2, is that finding a site in another subgenera and hoping for 
recombination makes things significantly worse. 
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Remember recombination happens when two viruses infect the same host at the same time. But 
the four subgenera of the beta corona viruses have evolved to use different bat hosts for their 
infection. Daszak of all people gives us the best data on why getting a furin site by 
recombination is so hard. Here below, from page 58 of my analysis, is the phylogeny tree for 
which bat species hosts are infected by which viruses. 

b li-CoVs 

• • • +-

.O.""""trol nest lami'y 

--0 !I --0,8 

fH '1 

--0 7 

t111 r
• • 

--0 ,6 --0 5 

H, 

--0 4 --0 3 --0,2 --0 1 0 

a-CoV (a) and j3-CoV (b) maximum clade credibility annotated trees using complete datasets of 

RdRp sequences and bat host family as discrete character state. Pie charts located at the root and 

close to the deepest nodes show th e state posterior probabilities for each bat fam ily. Oranch color 

correspond to the inferred ancestral family with the highest probability. Branch lengths are scale 

according to relative time units (clock rate= 1.0). Well-supported nodes (posterior probability> 

0.95) are indicated with a black dot. The ICTV approved CoV subgenera were highlighted: 

Rhinacovirus (Ll), Decacovirus (L2), Myotacovirus (L3), Pedacovirus (LS), Nycracovirus (L6), 

Minunacovirus (L7J, and an unidentified lineage (L4) for a-Co Vs; and Merbecouirus (Lineage C). 

Nobecouirus (lineage DJ. Hibecouirus (lineage EJ, and Sarbecovirus (Lineage B) for j3-CoVs. 

Note that the bat host family for CoV2 (Sarbecovirus) is Rhinolophidae and for MERS 
(Merbecovirus) is Vespertilionidae and these are in fact the farthest apart of all the subgenera. So 
these two virus subgenera have spent a long time learning to live in different bat hosts. 

This greatly reduces (eliminates?) the co-infection recombination theory with data from Daszak 
himself. 

The current analysis highlights a new finding (adenovirus sequences in COVID patients at 
the end of December). Again, intriguing. But I need to make clear that I have not 
independently looked at the sequence data or tried to verify his sequence similarity hit. But 
there are some important caveats and cautions needed here. Unless one has a contiguous 
sequence read across adenovirus and payload (immunogen), one cannot know that one is 
not looking at a naturally-occurring respiratory adenovirus infection. 
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Furthermore, the Chinese vaccine adenovirus vectors with which I am familiar are 
replication-defective (El/E3 mutants), so they cannot propagate for more than one round 
of replication in the host. To find them in the throat would have to mean that they were 
delivered there quite recently. 

I find contiguous reads of about 2000 nts from the Expression vector pShuttle-SN" (Genbank 
A Y862402. l ). These are not wildtype adenovirus sequences but the 'synthetic sequences' shown 
in the above GenBank reference. 

These include the 1-989 which are the vector and then the reads into the immunogen. Looks like 
some have the SARS-Co V-1 spike protein gene as well as the synthetic H7N9 influenza 
sequence. It was suggested by a collaborator it might have been a kind of ' universal vaccine.' 5 

In addition, there are hundreds ofreads with 150/150 nt identity in these patients. Seven patients 
from the same hospital, sampled on the same day, December 30, 2019, have been examined. The 
five patients whose samples were sent to the WIV have the pShuttle sequences and the two sent 
to the Hubei CDC do not. 

his could be a smokin un but I need hel to finish this adenovirus work. I would en· o 
ollaborating with someone with legitimate Blast bio-IT ex[!erience who wants to help me 

Bottom line: Both origin hypotheses/scenarios (natural spillover and lab accident) remain 
'on the table' and plausible. (So does the third scenario, deliberate release, although it 
would appear much less tenable in terms of logic.) I don't see how one can dismiss either of 
these 2 hypotheses with currently available information, nor can I see how one can 
currentl:y arrive at precise likelihoods for the two with open source information and 
whatever the mathematical method. The amount of data relevant to a more refined 
understanding about each, is miserably poor. I personally do feel that the lab accident 
scenario is likely enough to warrant investigation and a deliberate, open, global discussion. 
The strongest arguments for the lab accident scenario include co-localization of what is 
probably the world's largest collection of bat coronavirus-containing samples and lab 
activity to characterize and understand them, with the first known cases of COVID, while 
the known reservoirs of the closest related viruses reside 1000 miles away; plus the 
plausibility of a an accidental lab release, especially with this virus; plus the deliberate 
efforts by the Chinese to conceal relevant and useful data, or release only partial data, or 
release confusing data, about the origins of disease and the virus in China. 

Agreed. 

·we don't need fancy mathematics or statistics. We need hard, ,•erified, new information 
and data "from the ground": samples from nature, samples from labs, data from labs
including lab notebooks, communications, sequencing data, all from the earliest time 
points, as well as case surveillance data, blood samples and serologies, all of which is time-

5 Personal communication from H. Lawrence Remmel, Department of Pathology, University Medical Center 
Utrecht, Utrecht University, Utrecht, The Netherlands. 
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stamped with provenance verified. Will we get all of this? Probably not. But it doesn't 
mean that we shouldn't try. 

Agree with the higher-level evidence value of primary data from the WIV laboratories but we 
simply don't have it. 

The report appears to dismiss other contending theories of viral origin, it alludes to GOF 
genomic manipulation, and discounts conventional zoonotic spread theories. 

I would need more details of the conventional zoonotic spread theories spoken of to respond. 

Page 18 of 18 



Bayesian Anai)'_sis of SARS-CoV-2 Origin - Rev. 2 
Steven c.l&ifr¥,¾19,0fiRB A-00000861832 "UNCLASSIFIED" 

@2021. Steven C. Quay, MD, PhD 

A Bayesian Analysis of 
the Origin 

of SA RS-Co V-2 

©2021. Steven C. Quay, MD, PhD 

CON Fl DENT IA L 
4121281~nu~~!d-i:i2 

Page 1 of 77 



Ba_yesian Analysis of SARS-CoV-2 Origin - Rev. 2 
Flg,:~OJ.ti.Cl9B~, ME)\~00861832 "UNCLASSIFIED" 

The cumulative circumstantial evidence 

CONFIDENTIAL 
4/2/2025 Pag9ali\j\ry 2021 

that SARS-CoV-2 came from a laboratory is beyond a reasonable doubt 

Evidence of adenovirus vaccine experimentation by the Wuhan Institute of 
Virology in hospitalized COVID-19 patients in December 2019 is documented 

Executive Summary. 

The one-year anniversary of the COVID-19 pandemic records 1.85 million deaths, 85.5 million 
confirmed cases, and trillions of dollars of economic damage. Although there is universal 
agreement that a coronavirus identified as Severe Acute Respiratory Syndrome Coronavirus 2 or 
SARS-CoV-2 (abbreviated CoV-2 henceforth) causes the disease COVID-19, there is no public 
understanding and consensus of the origin of the disease. 

The Chinese government, WHO, media, and many academic virologists have stated with strong 
conviction that the coronavirus came from nature , either directly from bats or indirectly from 
bats through another species. Transmission of a virus from animals to humans is called a 
zoonos1s. 

A small but growing number of scientists have considered another hypothesis; that an ancestral 
bat coronavirus was collected in the wild , genetically manipulated in a laboratory to allow it to 
infect human cells and to make it more infectious, and then it was released, probably 
accidentally , in Wuhan, China. For most of 2019 this theory was considered a crackpot idea but 
in the last few weeks there has been more media attention on the possibility that the Wuhan 
Institute of Virology, in central Wuhan, may have been the source of the laboratory genetic 
manipulation and subsequent leak. 

Given the majority bias in favor of a zoonosis and the massive effort undertaken by China to find 
an animal source, for political reasons , one can assume that any evidence in favor of a natural 
origin, no matter how trivial, would be widely disseminated. This provides a potential evidence 
bias in favor of a natural origin which isn't quantified but should be kept in mind. 

This also becomes important when evidence can be used to support a laboratory origin that has 
been directly provided by leading Chinese scientists themselves, like Dr. Zhengli Shi, bead of 
corona virus research at the Wuhan Institute of Virology, by the Chinese government, or by 
powerful and vocal, pro-natural origin scientists, like Dr. Peter Daszak, of the NYC-based NGO, 
EcoHealth Alliance. 

The report uses Bayesian inference, a common statistical tool in whjch Bayes' theorem, a well
known statistical equation, is used to update the likelihood for a particular hypothesis as more 
evidence or information becomes available. It is widely used in the sciences and has begun to be 
used in the law. 

The starting probability for the zoonotic or natural hypothesis was set at 98.8% with the 
laboratory origin set at 1.2%. Each piece of new evidence for or against each hypothesis is then 
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used to adjust the probabilities. If evidence favors a natural origin the math adjusts upward the 
probability of a natural origin, and so on. 

The final probability in this report of a laboratory origin for CoV-2 was 98.9% with a 
corresponding probability of zoonotic origin as 1.1 %. This exceeds most academic law school 
discussions of quantifying 'beyond a reasonable doubt' in legal terms. The report contains the 
detailed quantitative basis for the statistics and can be refeITed to if necessary. 

The following Text-Table summarizes the 21 pieces of evidence that were examined in this 
analysis and the change in probabilities of the origin for each step: 

Evidence 
Zoonotic Laboratory 

Initial State 

Lack of evidence of prior serocon version in China 

Lack of posterior diversity 

Lack of furin cl eavage site · in any other sarbecovirus 

Rare useage of -COG- single codons & no COG-COG pairs 

Routine use ofCGG in laboratory codon optimization, including Daszak & Shi 

Spike Protein receptor binging region (200 amino acids) optimized for humans 

Whole genome analysis shows pre-adaption ofCoV -2 

The finding ofCoV-2 in Barcelona wastewater .in early 2019 was an artifact 

Shi and the \VI-IO comment early on that CoV-2 seemed to begin with a single patient 
Mammalian biodiversity between Yunnan and Hubei is Linri ted, reducing candidates for 
intermediate host 
The ancestor of CoV-2 can only obtain a rurin site from other subgenera viruses but 
recombination i. limited/non-existent between subgenera 
Canvas of 410 animals shows humans and primates are the best, bats are the worst for 
ACE2-Spike Protein interaction 
A government requested review of samples collected from a mineshaft may have caused 
the COVID- 19 pandemjc 

The Hunan Seafood Market was not the source of the pandemic 
Line 2 of the Wuhan Metro System is the likely conduit of the pandemic and is the 
subway line used by WIV employees 

Feral and domestic cats are not the intermediate host 

Extraodinary pre-adaption for the use of human tRNA is observed 

Evidence of Lax and disregard of laboratory safety protocols and regulations in China 

Previous SARS-Co V-1 laboratory accidents 
Shi and Daszak use Wuhan residents as negative control for zoonotic coronavirus 
exposure 

Appendix Information 

Origin Origin 
98.8% 1.2% 
95.0% 5.0% 
66.0% 34.0% 
17.7% 82.3% 
2.6% 96.9% 
1.1% 98.8% 
1.1% 98.9% 
1.1% 98.9% 
1.1% 98.9% 
1.1% 98.9% 

1.1% 98.9% 

1.1% 98.9% 

1.1% 98.9% 

1.1% 98.9% 
1.1% 98.9%, 

1.1% 98.9% 
1.1% 98.9% 
1.1% 98.9% 
1.1% 98.9% 
1.1% 98.9% 

1.1% 98.9% 

Evidence that Dr. Shi has published contrived data, making the credibility of everything she says suspect 
Evidence for and against RaTG 13 as the direct precursor of CoV-2. l have not made up my mind on this in1portant 
Remarkable evidence of the synthetic Aclenovirus vector vaccine in patients sequenced at the wrv 

The summary which follows will simply be a review and discussion of the evidence in the 
context of the two hypotheses. 
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A zoonosis has at least three elements, a host, a virus, and the human population. With some 
viruses there is often a 'reservoir host ' where the virus can live for years or even decades in a 
relatively stable relationship. The reservoir host is never decimated by the virus and the virus is 
never burned out by the reservoir host, disappearing completely. For coronaviruses the reservoir 
host is always one or more kinds of bat species. 

For two prior human coronavirus- epidemics, an intennediate or proximate host was identified. 
For SARS-CoV-1 in 2003-4 it was- the civet cat while for Middle Eastern Respiratory Syndrome 
(MERS) in 2012-4 it was the camel. In both of these human epidemics the intermediate host was 
identified within four to ten months of the first clinically identified human infection. With CoV-2 
we are at 12 months and still waiting , despite a much larger effort inside China. For both of these 
pandemics a bat species reservoir host was also identified. 

Based on the genome sequence of CoV-2, Dr. Shi and Daszak have proposed that the reservoir 
host for CoV-2 is- the intermediate horseshoe bat (Rhinolophus affinis), which lives in Yunnan 
Province. Yunnan Province is in southern, rural China and about 1900 km from the north central 
province of Hubei, where the 11 million people of Wuhan Ii ve. In the US it would be the 
distance and difference between the Everglades of Florida and New York City. The intermediate 
horseshow bat isn't found in Hubei province making a direct bat-to-human transmission 
improbable. Experiments in three independent laboratories also demonstrate that CoV-2 has 
changed genetically so much that it can no longer infect any bat species tested. So, while the 
leading US corona virus expert, Dr. Ralph Barie of The University of North Carolina stated in 
early 2020 that Co V-2 may have jumped into the human population directly from bats without an 
intermediate host, this hypothesis is no longer viable. 

For the zoonosis hypothesis to be advanced, it is now required to find an intermediate host. In 
December 2019 a theory was proposed that CoV-2 arose in the Huanan Seafood Market, a 
traditional Chinese "wet market" where live animals are butchered and sold. This theory was 
based on the observation that about 40% of early patients worked or shopped there. This was 
reminiscent of the wet market sources for civet cats for SARS-Co V-1 or the camel markets for 
MERS. The Chinese authorities closed the market on December 31, 2019 after performing 
extensive environmental sampling and sanitation. 

But by May, 2020 Gao Fu, Director of the Chinese CDC, announced that the market was not the 
source ofCoV-2 as all of the animal specimens were negative for CoV-2. And while SARS
CoV-1 was found in 100% of farmed civets when tested, CoV-2 was different. In July 2020 Dr. 
Shi reported that extensive testing of farmed animals in Hubei Province failed to find CoV-2. For 
about six months the pangolin, a scaly anteater was suspected to be the intermediate host but 
finally Dr. Daszak had to report that Co V-2 was not found in pangolins in the wild or from the 
(illegal) market trade. Domestic and feral cats were also ruled out as a possible source. A 
comprehensive computer-based screen of 410 different animals reported the remarkable finding 
that the best hosts were primates (or primate cells) and included the favorite laboratory 
coronavirus host, the VERO monkey cell culture, and that all bats were the worst host. At the 
time of the writing of this report there is not even a working hypothesis of what is the 
intermediate host. 
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A zoonosis has a number of characteristic properties that can allow identification as a zoonotic 
infection even in the absence of finding an intermediate host. None of these properties are found 
for CoV-2. 

They all have in common the principle that when nature uses evolution to allow a virus to move 
from , for example, a bat host to a camel host to a human host, it is a hit and miss, slow process. 
After all, evolution is random genetic changes, mutations , and then enrichment of the ones that 
are helpful by amplification during reproduction. With both SARS-CoV-1 and MERS, the virus 
spent months and years jumping from the intermediate host into humans, not having all of the 
best mutations needed to be aggressive, grow, and then spread, but enough to cause an infection 
and an immune response. 

The hallmark evidence of this 'practice' in host jumping is in the stored or archived human blood 
specimens from before the epidemic, where one can find antibodies to the eventual epidemic 
virus. For SARS-CoV-1 and MERS , about 0.6% of people in the region where the epidemic 
began show signs of an infection in archived blood. With CoV-2, this seroconversion, as it is 
called, has never been found , including in over 500 specimens repmted by the WHO. Because 
this is such a potent signal of a zoonosis and because we believe that China has over 100,000 
stored specimens from Wuhan taken before 2020, the lack of reports- of seroconversion; the 
silence from China on this, speaks volumes. 

Another hallmark of this same, slow natural process can be found in the virus. In SARS-Co V-1 
and MERS the coronavirus spent years in the intermediate host, passing back and forth among 
the hosts living in close proximity. During this time, they would accumulate a background of 
genetic mistakes, mutations. Usually about one mistake every two weeks. When the final chip 
falls and a mutation happens allowing the jump into humans , the virus with that new mutation 
also jumps around in the intermediate host population. The consequence of this latter behavior 
for a true zoonosis is that the genome sequences found in humans don't all descend from a single 
jump into a single human but show jumps from viruses that are only cousins of each other, not 
direct descendants. In a true zoonosis the family tree doesn't pass back through the first patient 
but instead meets together in an ancestor months or years earlier. This is called posterior 
diversity and is an easy genetic test to perform. With CoV-2, every one of the more than 200,000 
virus genomes sequenced an be traced back to the first genomic cluster and patient, who was 
seen at the People's Liberation Army (PLA) Hospital about one mile from the Wuhan Institute of 
Virology. CoV-2 has the genetic signature of one pure virus sequence infecting one human; that 
is the one and only jump into the human population ever seen. This lack of posterior diversity 
has been reported by Dr. Shi, the WHO, and other prominent virologists; they just never take the 
evidence to the proper inference. 

The virus in a zoonosis also contains the signatures of the gradual changes and adaptions it made 
in the protein key, the Spike Protein, it uses to unlock our cells and cause infection. With SARS
Co V-1 the first jump into humans had less than one-third of all the changes it would develop by 
the time it became an epidemic. With CoV-2 it was almost perfectly adapted to the human lock, 
with only a 0.5% improvement possible. The new strain that began in the UK was one of the 
0.5% improvements for the virus. 
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Since wjth CoV-2 we have no evidence from stored blood that it was quietly practicing on 
humans in the community it is surprising that when it finds its first person, it has perfected to 
99 .5% its human attack ability. If thfa adaption couldn't have happened in the community, the 
only place it could have done this adaption work is in a laboratory, by what is called serial 
passage, repeatedly giving the virus a chance to practice on humanized mice or VERO cells. A 
related study of which of dozens of protein manufacturing tools CoV-2 uses (called tRNAs) 
shows the same uncanny adaption to the human tools with no evidence that the tools from other 
potential intermediate hosts would be suitable. 

The evidence presented makes a strong case that CoV-2 did not come from nature but is there 
affirmative evidence that it came from a laboratory? The answer is yes. 

The spike protein that gives the coronavirus its name, corona or crown, is the key to match with 
the lock found in host cells. But before it can inject its genetic material in the host cell , the spike 
protein needs to be cut, to loosen it in preparation for infection. The host cell has the scissors or 
enzymes that do the cutting. The singular unique feature of Co V-2 is that it requires a host 
enzyme called furin to activate it. No other coronavirus in the same subgenera have a furin 
cleavage site, as they are called. This is of course a major problem for the zoonosis theory, but it 
gets worse. Since 1992 the virology community has known that the one sure way to make a virus 
more deadly is to give it a furin site in the laboratory. At least eleven gain-of-function 
experiments, adding a furin site to make a virus more deadly, are published in the open literature. 
This has caused a flurry of Chinese papers trying to show a natural furin site in a related virus 
(later shown to be an error in interpretation) or to show that furin sites from distant cousins of 
CoV-2 might be the source through a process called recombination, where two viruses infect the 
same host and then make a mistake in copying their genetic material, and swap sequences. These 
hypothetical methods fail because the viruses that have furi.n sites are found in different host 
bats , in different regions of China, and even with these barriers , in the lab they are too far apart 
to recombine. 

But it gets worse for the zoonosis theory. The gene sequence for the furin site in CoV-2 is a very 
rare set of codons, three letter words, that are never used together by coronaviruses in nature but 
are always used together by scientists in the laboratory when they want to add amino acids that 
code for the furin site. When scientists want to add an arginine codon to a coronavirus, they 
invariably use the word, CGG, but coronaviruses in nature rarely (<1 %) use this codon. 

So, there is no example of a furin protein site in nature that could be introduced into CoV-2 by 
recombination, there is no example of the particular gene sequence for the furin protein site of 
CoV-2 being used to code for anything in nature, but this paiiicular coding is exactly what Dr. 
Shi and others have used in published experiments to insert genetic material. 

It is telling that when Dr. Sm introduced the world to CoV-2 for the first time in January 2020 
she showed hundreds of gene sequences of this novel virus but stopped short of showing the 
furin site, the one she had introduced, seemingly not wanting to call attention to her handywork. 
She apparently failed to realize that an accomplished but innocent virologist, finding the first 
furin site in this class of viruses apparently coming from nature, would have featured the 
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presence of the furin site prominently and would also predict from her experience what it would 
foretell for the world due to its aggressive nature. 

Dr. Shi has denied the virus came from her lab, but she now created a record of multiple 
examples of obfuscation, half-truths , contrived specimens, genetic sequences taken from thin air, 
etc. that her veracity is deeply damaged. Perhaps her words and actions on December 30, 2019 
show the truth. Her very first response when told there was an unknown outbreak in Wuhan and 
to return back quickly from a meeting in Shanghai was, "Could this have come from our lab?" 
Her other action on December 30 was to alter WIV computer databases of novel corona viruses 
used by the world's virologists for research to make it more difficult to search for coronaviruses 
she had in her building. So the day the pandemic began in Wuhan she chose to cover up her work 
at the expense of transparency and cooporation. 

The notion that Co V-2 was a laboratory creation, designed for maximum virulence, that escaped 
the laboratory accidentally has additional rings of evidence. From President Xi announcing in 
February new laws about laboratory security, to abundant evidence that the WIV was closed in 
October, to the top military medical research doctor, General Chen Wei, being placed in charge 
of the WIV, and many more, it is clear an event occurred sometime in late 2019 that is most 
consistent with a laboratory escape. 

The Asian region has a two-decade record of a little over one laboratory-acquired infection per 
year. After the first SARS-CoV-1 patient and the epidemic was ended, SARS-CoV-2 jumped six 
more times into the human population, all from laboratories, with two in China. The last 
smallpox death was a secretary two floors above a research lab in England, who contracted it 
through the ventilation system. Over and over again there is a history and record of laboratory 
acquired infections that provides the background for considering what happened here. 

But was SARS-CoV-2 more than just a gain-of-function experiment that escaped a laboratory? 
Could it have been one part of a two-part novel virus-vaccine bioweapons program? 

General Ben Wei has been involved in vaccine research since joining the PLA after college. In a 
2017 internal speech at the AMMS (Academy of Military Medical Sciences) she said: "R:JF1f 
::r. ;:f/!ElilfJt/li." which translates roughly as, "you need to have an arrow to study a shield." 

In this context, genetic sequence evidence of an adenovirus vaccine used and developed by the 
Chinese has been found in five ICU patients from a Wuhan hospital in December 2019 who also 
had SARS-CoV-2 in theiJ throat swab specimens. The Wuhan institute of Virology conducted 
the sequencing on these specimens. This would be consistent with a vaccine challenge trial. 
There is evidence of an emerging H7N9 influenza component as well, as if this was a universal 
vaccme program. 

I believe a Rubicon has been crossed by the world with this pandemic and framing the proper 
understanding of how we got here and the proper response will be the critical next steps. 
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When Oppenheimer saw the application of Einstein's physics in the embodiment of the atomic 
bomb he is said to have quoted a line from the Hindu scripture, the Bhagavad Gita, which reads: 
'Now I am become Death, the destroyer of worlds.' The contribution of physics' research to 
human killing wouJd total less than 300,000 people in two ten-square mile zones in Japan but 
would lead the world to regulate the raw materials of such bombs and to sanction sovereign 
nations who attempted to violate the rules. 

This had followed on the contribution of chemistry to human killing in the form of chemical 
warfare during World War I, in which I 00,000 were killed , and which led the nations of the 
world to an historic agreement to never use chemical warfare again. It is now only 'rogue' 
operators who violate the norms civilized nations have agreed to. 

It seems to be biology's turn to show its dark arts. If it is generally understood that 
biology/biotechnology has been harnessed to create a pandemic that has killed more people than 
either physics or chemistry research combined and to be a weapon where no place on earth is 
safe from its effects (SARS-CoV-2 has been detected in the deepest Amazon jungles and at 
research stations in Antarctica), there needs to be developed a new set of regulations, rules, etc. 
to both honor the 1.8 million innocent people who died from COVID-19 and to protect the world 
so this never happens again. It is also urgent to gather further data to support or refute if this was 
a Chinese bioweapons program, as the consequences of that would be significant. 
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The cumulative circumstantial evidence 
that SA RS-Co V-2 came from a laboratory is beyond a reasonable doubt 

A two-hypothesis , Bayesian analysis was conducted to detennine the origin of the SARS-CoV-2. 
The conclusion was that it was created in a laboratory with synthetic biology tools from a bat 
beta coronavirus, subgenera sarbecovirus backbone (98.9% probability) and not from a natural, 
zoonotic transmission ( 1.1 %) . 

There is no direct evidence of whether the release was accidental or deliberate but circumstantial 
evidence makes it is highly likely it was accidental. 

The most unusual evidence presented, which has not been fully reconciled, is the finding of 
adenovirus vaccine vector sequence data in human nasopharyngeal lavage specimens taken the 
end of December from ICU patients at Wuhan Jinyintan Hospital and sequenced at the Wuhan 
institute of Virology. A high priority of current research is understanding why these patients had 
vaccine vector sequences, as if from a nasally administered vaccine, and what the vaccine was 
directed against (it is not directed to Spike Protein from SARS-Co V-1 nor from the codon 
optimized SARS-Cov-2 Spike Protein). This data is contained in the Appendix. 

Introduction. At the one-year anniversary of the first cases of COVID-19, the corona virus 
pandemic caused by the SARS-Co V-2 virus, the origin of the virus remains unknown. While 
leading institutions and experts have been consistently adamant that it is a zoonotic disease 
which jumped from a bat reservoir host to humans directly or through an intermediate host the 
alternative possibility that it escaped from a laboratory conducting research remains a viable 
option. 

In fact, in 2015 Peter Daszak, a leading zoonotic proponent of CoV-2 origin, wrote in, "Spillover 
and pandemic properties of zoonotic viruses with high host plasticity," 1 that transmission from 
laboratories was a major source of zoonotic disease. The Figure below from the Daszak paper 
shows this important relationship (green arrow): 

1 https://www.nature.com/articles/srep14830 
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Daszak et al. also writes: "Zoonotic virus spillover from wildlife was most frequent in and 
around human dwellings and in agricultural fields, as well as at interfaces with occupational 
exposure to animals (hunters , laboratory workers , veterinarians, researchers, wildlife 
management, zoo and sanctuary staff). Primate hosts were most frequently cited as the source 
of viruses transmitted hy direct contact during hunting (exact P = 0.051) and in laboratories 
(exact P = 0.009)." [Emphasis added]. Primate "hosts" can presumably include monkey cell 
culture, such as the ubiquitous VERO cell used in all virology laboratories, including the WIV. 

In 2015 Dr. Daszak spoke of the spillover danger of certain types of laboratory research: 

Assessing Coronavirus threats 

~rD.a'!i~k 

EooH eart:h AHi.a nee, New Yt1d::r USA 
w~..,,1 ~wlie.Jltt, 'l{/ia11t F-' iJrg 

~CO,._et"".,tfoll. 
'®Lil ll,:allh. 

Follow up Genetic and E><perimental studies (post
PREDICT) to Further Assess Spillover Potential 

:Ii 
IJ 

l 
• Virus isolation 

Sequence whole genome 
• With temporally sampled viruses, measure 

mutation rates and phylodynamics 
• Sequence receptor binding domain, if known 

Structural comparison with human receptors 
(e.g. 30 models, In silica) 
Cell line infection e><periments (in vitro} 
Humanized mice and other animal 
e)lperiments 

He writes: "with each step, increased risk possible" with ·'Humanized mice and other animal 
experiments" the highest risk work. 

In a prescient Twitter post in November 2019, he highlights the work he is doing using 
recombinant viruses with humanized mice and making viruses that "don't respond to MAbs, 
Yaccines ... " in response to criticism his work is of limited value: 
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Not true - we·ve made great progress with bat SARS
re lated CoVs, ID'ing ;, 50 novel strains, sequencing spike 
protein genes, ID'ing ones that bind to human cells , 
using recombinant viruses/humanized mice to see 
SARS-l ike signs, and showing some don't respond to 
MAbs, vaccines ... 

• Andr.w-R.limba1.1t '1-P • 9 i... ~ ut .. m br.Ju" tJ.--.~ £1, 2019 

R-=rl1 ng to :il="e-tPr('l~:-::-~1.. a :-1oh~I\J r: m'.:' ar-d ~ oth-:"r:-

Tl'\1!! mor@ w!- IOolt ll'II!- mot!!- nl!w v1tu!i~ wl!- tiM Tl'II!- ptobll!!m 1:5- tl'\!t wl!! l'li!IYI!- no 

wa~ 01 fr.tlow1n~ wl'IICh ma'.P' b~ 1mp0rtar"11 or wt11i::l'I m.a:,i l!!mi!-r~@' .. T!"l!tl!- 1 s ba:5-1Li!ll ly 
nath1n9 "'11@' -!'..an do with tl\a1 1n.tormM1on to prtrv!!nE or n, 11 l!;i).!lt-e ~.p1d~K:S 

n.;1t1,,1re i;orn/i!rhcle:l,li:H 1 S,8, 

10 42 PM Nov :!.1. ~019 rrom Manhaltan, NV fw1tler for 1Phone-
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Clearly, before the beginning of the pandemic, Daszak, a member of both the WHO and Lancet 
teams being sent to China to explore the origin of Co V-2, could entertain the possibility of a 
laboratory created virus escaping into the human population/community. 

The pmpose of this analysis is to use a Bayesian Network approach to the collected evidence that 
is available to provide likelihoods of the alternative hypotheses as to the origin of SARS-CoV-2. 
The analysis will also include certain prior probabilistic conclusions to help set the initial state 
before the proprietary evidence is used. 
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theses: Initial States to establish the robabilities. 

Two published Bayesian analyses and two independent studies of zoonotic spillover from nature 
and laboratory-acquired infections in Asia will be used to establish the posterior probabilities for 
this analysis. 

Zoonotic spill°'1er frequency versus laboratory acquired infection frequency based on two 
published papers, one by Daszak et al. 

In 2015 Daszak et al. published a paper entitled, "Spillover and pandemic properties of zoonotic 
viruses with high host plasticity," 1 in which they identified 162 zoonotic viruses with naturally 
occurring animal-to-human transmission from 1990-2010. This is a frequency of 162/20 = 8.1 
events per year. 

They also note: "The majority (94%) of zoonotic viruses described to date (n = 162) are RNA 
viruses, which is 28 times higher (95% CI 13 .9-62.5, exact P < 0.001) than the proportion of 
RNA viruses among all vertebrate viruses recognized, indicating that RNA viruses are far more 
likely to be zoonotic than DNA viruses.' ' CoV-2 is an RNA virus. 

Finally, they note that: "In general, wild animals were suggested as the source of zoonotic 
transmission for 91 % (86/95) of zoonotic viruses compared to 34% (32/95) of viruses 
transmitted from domestic animals and 25% (24/95) with transmission described from both wild 
and domestic animals." 

One of the caveats of the Daszak data is that it categorizes a laboratory-acquired infection (LAI) 
from an animal acquired in the wild as a zoonotic spillover. There is no data in the paper to 
assess this issue and leaving it uncorrected is a conservative approach since it only inflates the 
zoonotic frequency. 

In 2018 a paper by Siengsanan-Lamont entitled, "A Review of Laboratory-Acquired Infections 
in the Asia-Pacific: Understanding Risk and the Need for Improved Biosafety for Veterinary and 
Zoonotic Diseases," was published. 2 They reported 27 LAis between 1982 and 2016, a 
frequency of 27/(2016 - 1982) = 0.8 events per year. 

Using these historical frequencies of zoonotic spillover versus LAI to predict a future event can 
be calculated in the following manner: 

Evidence Zoonotic Origin Laboratory Origin 

Frequency per year from Daszak paper 8.1 NA 
Frequency per year from Siengsanan-Lamont paper NA 0.8 

Total events per year 8.1 + 0.8 = 8.9 8.1 + 0.8 = 8.9 

Likelihood of future event based on historical frequency 8.1/8.9 X 100 = 0.91 0.8/8.9 X 100 = 0.9 

nitial state anal sis. This evidence sets the likelihood that Co V-2 was a zoonotic origin even 
t 91 % and a laborntor origin event at 9%. 

2 http s ://www. ncbi. n Im. n i h .gov /pm c/ a rtic les/P M (6073996/ 
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The next data that will be used is a recent analysis published on the Rootclaim website. 3 Three 
hypotheses below were analyzed through a series of evidence statements and the probabilities 
that each was the origin of SARS-Co V -2 determined: 

Hypothesis 
Calculated 
Probability 

Lab escape: The virus was the subj ect of genetic research, 
81% 

inc.luding gain-of-function, and was released by accident 

Zoonotic: The virus evolved in nature and was transmitted 
16% 

to humans from a non-human vertebrate animal 
Bioweapon: The virus was genetically engineered as a 

3% 
bioweapoa and was deliberately released 

As can be seen, the highest likelihood probability is a lab escape. The details of the evidence 
used to arrive at this conclusion is contained in Appendix 1. A summary of the changes in 
probability at each level of evidence analysis is shown in this table: 

Evidence Laboratory Zoonosis Bioweapon 

Starting point 1.2% 82% 16% 

Contagion and mortality 1.4% 97% 1.9% 

Outbreak location: Wuhan 42% 56% 2.8% 

Virus sources near Wuhan 16% 83% 1.0% 

Chimera 37% 60% 2.5% 

Furin cleavage 72% 23% 4.8% 

WIV lab procedures 80% 17% 3.5% 

WIV disassociation 89% 9% 2.0% 

Chinese response 90% 8% 1.7% 

No reported infections at WIV 86% 11% 2.4% 

No whistleblowers 81% 16% 2.8% 

As can be seen, the starting point assumed an 82% probability of a zoonotic origin. This starting 
point is a reasonable value. 

For purposes of this analysis only the Rootclaim initial state will be used since much of 
their evidence is also covered in the analysis here. 

In a paper by Daszak and colleagues it states: " In general, wild animals were suggested as the 
source of zoonotic transmission for 91 % (86/95) of zoonotic viruses compared to 34% (32/95) of 
viruses transmitted from domestic animals and 25% (24/95) with transmission described from 
both wild and domestic animals." 1 

3 http s ://www. ro otcla i m. com/ a na lys is/what-is-the-sou rce-of-covi d-19-sa rs-cov-2 
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On the other hand, domestic animals seem to have been ruled out for SARS-CoV-2. ln an 
interview for Science in July 2020, Dr. Zhengli Shi, head of coronavirus research at the Wuhan 
Institute of Virology, stated: "Under the deployment of the Hubei Provincial Government, our 
team and researchers from Huazhong Agricultural University collected samples of farmed 
animals and livestock from farms around Wuhan and in other places in Hubei Province. We did 
not detect any SARS-Co V-2 nucleic acids in these samples."4 

eanal sis of Rootclaim initial state to remove Bioweap_ons option 

The US government uses the following definitions: 

"Gain-of-function (GOF) studies, or research that improves the ability of a pathogen to cause 
disease, help define the fundamental nature of human-pathogen interactions, thereby enabling 
assessment of the pandemic potential of emerging .infectious agents, informing public health and 
preparedness efforts, and furthering medical countermeasure development. 

Gain-of-function studies may entail biosafety and biosecurity risks; therefore, the risks and 
benefits of gain-of function research must be evaluated, both in the context of recent U.S. 
biosafety incidents and to keep pace with new technological developments, in order to determine 
which types of studies should go forward and under what conditions."5 

"Dual use research of concern (DURC) is life sciences research that, based on current 
understanding, can be reasonably anticipated to provide knowledge, information, products, or 
technologies that could be directly misapplied to pose a significant threat with broad potential 
consequences to public health and safety, agricultural crops and other plants, animals, the 
environment, materiel , or national security. " 6 

For this analysis, the assumption is made that GOF and DURC are largely the same processes 
and techniques in the laboratory and thus can only be distinguished by direct, documentary 
evidence of the intent of the research from administers in the facilities conducting the work. 

In the absence of any such documentary evidence that bioweapon research was being conducted 
or that SARS-Co V-2 is a bioweapon and to take the least inflammatory posture, the initial state 
for the above prior analysis will be recalculated by eliminating the hypothesis, and its 
accompanying probability, that SARS-CoV-2 was created as a bioweapon. The revised initial 
state calculation is shown in this table: 7 

Evidence Zoonotic Origin Laboratory Origin 

Rootclaim initial state 0.86 0.012 

Remove bioweapons NA NA 
Normalize remaining hypotheses 0.86/(0.86 + 0.012) = 0.986 0.012/(0.86 + 0.012) = 0.014 

4 https://www.sciencemag.org/sites/defau1t/files/Shi%20Zheng1i%20Q%26A.pdf 
5 https://www.phe.gov/s3/dualuse/Pages/Ga inOfFunction .aspx 
6 https ://www. p he .gov /s3/ du a I use/ Pages/ defa u It. a spx 

Bioweapons Origin 

0.16 

0 
NA 

7 For clarity, the 3% bioweapon probability was simply dropped and t he remain ing likelihoods, 81 % and 16%, were 

normalized. 
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ootclaim Initial state anal sis ad·usted. This evidence sets the likelihood that CoV-2 was a 
oonotic ori in event at 98.6% and a laborator origin event at 1.4% 

dditional Prior Evidenc~ by Demaneuf and De Maistre. A second prior Bayesian analysis 
was performed by professionally educated risk assessment personnel and Chinese-language 
speaking professionals8 and is included herein in its entirety. For the sake of brevity, the 
zoonotic origin evidence was based primarily of population size, distribution, and geographic 
distribution of bat populations relative to Wuhan. With respect to a lab accident, they separately 
analyze probabilities of a virus escape during collection, transport, and direct lab accidents and 
then separately the probability of a community outbreak following a lab escape. They also use 
primary Mandarin-language sources for Chinese estimates of the same events, showing 
corroboration of the probabilities. Their conclusion is that the probability of a lab escape ranges 
from 6% to 55% with a zoonotic origin a zoonotic origin probability being 45% to 94%. 

Second Ba esian anal sis. Usin the most conservative robabilities this evidence sets the 
ikelihood that CoV-2 was a zoonotic origin event at 94% and a laboratory origin event at 6% 

Selection of initial state for Bayesian analysis. 

The Text-Table below summarizes the three approaches to an initial state as to the origin of 
CoV-2. While the Demaneuf and De Maistre analyses set a range for the zoonotic origin of 45% 
to 94%, I have used the top of the range of their probability of a zoonotic origin to be 
conservative. 

Prior Analysis Zoonotic Origin Laboratory Origin 
Daszak et al. paper 91% 9% 

Rootclaim Bayesian analysis 98.6% 1.4% 

Demaneuf and De Maistre 

Bayesian analysis 
94% 6% 

Using a simple online calculator9 the mean of these three value sets is 94.5%, the standard 
deviation is± 3.8%, and the 95% confidence interval is ± 4.3%. Using these data, the upper 
bound of the 95% confidence interval is 98.8% and , to be most conservative, this will be used as 
the starting probability of a zoonotic origin. 

nitial state for this analysis. The likelihood that SA RS-Co V-2 be an as a zoonotic event is 
~8.8% and the likelihood it be n as a laborator event is l.2o/ •. 

8 https://zenodo.org/record/4067919#.X-glm9gzbOj . For reference purposes, this paper comes with a 
spreadsheet listing 112 individual BSL-3 labs in Chi na across 62 lab-complexes. 
9 https ://www .ca I cu la tor. n et/sta nda rd-deviation-
ca I cu lator. htm l?n u mbe ri n puts =91 %2C +94 %2C +98. 6&ctype =s&x=48& y=19 
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This analysis is intended to examine two competing and mutually exclusive theories of the origin 
of the coronavirus, SARS-CoV-2 (CoV-2), and the pandemic it has caused, COVID-19. 

At the time of this writing there have been 83 million confirmed cases and 1.8 million deaths. 11 

Some sources place the economic damage at $21 trillion USO. 

Theory One. The zoonotic theory is that a vertebrate animal was infected with CoV-2 or an 
ancestor (Index Host) and that a human was infected with contact to that Index Host in some 
manner. Human-to-human spread then followed. 

Theory Two. The laboratory origin theory is that CoV-2 or an ancestor was being used in 
laboratory experiments and that it 'escaped' from the lab via an infected person, lab animal, 
experimental waste, etc. 

I have found no evidence of a deliberate release and early firsthand accounts of local officials 
and scientists suggest surprise and consternation. If this was a deliberate release, such evidence 
would be extremely local, limited in distribution, and highly compartmentalized. It is beyond the 
scope of this analysis. 

Weight of the evidence. For purposes of the calculation of posterior probabilities in the Bayesian 
analysis, evidence which has a statistical basis will be used directly to adjust the probabilities. 

Sface some of the probability calculations have astronomical values which would make a single 
such evidence statement, if inputted directly, swamp any further calculation and make their later 
contribution mute, a decision was made to simply treat quantitative probabilities as significant at 
the p = 0.05 level, no matter how much 'more significant' the calculation suggested. 

So, for example, a probability of certain codon usage corning from nature may be one in 440 or p 
= 0.002, the contribution of this evidence to the input to the posterior probability adjustment 
would be set at a p-value of 0.05. In such cases the adjustment would be to change the 'winning' 
hypothesis by multiplying by 19, since a p = 0.05 is the same as a 19 out of 20 likelihood event. 
This is a conservative treatment of what would be highly significant data. 

For evidence that cannot be quantified, the decision was made to treat these as quantitative 
outcomes with a 51 % to 49% value with respect to the 'winning' hypothesis. This has the effect 
of increasing that hypothesis by 1.04. This is related to the legal standard of the "preponderance 
of the evidence.' 

Because of the overall nature of the analyses here, all likelihoods are carried forward at the 'one 
significant figure' level, with standard rounding rules applied. 

10 The statistical approach and many of the individual statistical analyses were performed by Dr. Martin Lee, PhD, 
Adjunct Professor of Biostatistics, UCLA. https://ph.ucla.edu/faculty/lee The likelihood adjustments to the 
Bayesian analysis, which you can see are routine math, were conducted by the author. 
11 https://www. worldomete rs.info/ coro navi ru s/ co ron avi rus-case s/ 
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vidence· Lack of seroconversion in Wuhan and Shanghai. Summary of evidence: 

• A hallmark of zoonotic infections (vertebrate animal host-to-human microbial infection) 
is repeated, abortive jumps into humans over time until sufficient 'human-adapted' 
mutations permit efficient human-to-human spread and further evolution 

• A hallmark of zoonotk Infections (vertebrate animal 
host·to-human microbial infection) is repeated, 
abortive Jumps into humans over time until sufficient 
'human•adapted' muta tions permit efficient human• 
to-human spread and further evolution 

• A record of these abortive jumps can be found in 
arch ived specimens of either healthy 1ndlv1duals or 
patfents with an influenza•li~e illness that are 
examined for residual virus, by PCR, or seroconvers ion, 
by antibody tests 

• This permits the classification of an epidemic as a 
zoonotic event without having to find a viral host 

• Four studies of SARS-CoV-1 and MERS in a total of 
12,700 human specimens shows an average 
seroconversion prevalence of 0.6% 

• Two studies, one in Wuhan {n=520) looking for 
seroconverslon and one in Shangha i (n=1271), using 
both PCR and seroconversion, found no SARS-CoV-2 
positive specimen before the first week of January 

Using t he combined preva lence (0.6%) of SARS-CoV-1 
and MERS, both known zoonot ic epidemics, .ind the 
sens itivity of the PCR assav used (94.4%), the negati e 
predictive va lue of these resu lts 1s ~ 91 % 

• A record of these abortive jumps can be found in archived specimens of either healthy 
individuals or patients with an in1luenza-like illness that are examined for residual virus, 
by PCR, or seroconversion, by antibody tests 

Civet 
Coronavirus 
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Civet CoV mutates to productive, 
triiil ns.mis"Sible form with unique 

Human SARS-CoV-1 antibody 
~eropo-sitivity 

-+[1] 
l 

[1] 
l ' -

• This pem1its the classification of an epidemic as a zoonotic event without having to find a 
viral host 

• A laboratory accident is a situation in which there are no prior exposures within the 
human population as shown in the Figure below: 

Laboratory Origin and Escape 
Ab,en ce of ab onive 

comm un lty ,nlect,ons pre
relea s.e, I .e,, no s.eropo sitivity 

,n arr hived , peci mens 

!'.ARS--CoV-2 ex,ts laboratory v,a 

inflacted human 
( or , n fe cted an ,ma I carcasses) 

• Four studies of SARS-Co V-1 and MERS in a total of 12,700 human specimens shows an 
average seroconversion prevalence of 0.6% 
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SARS-related Virus Predating SARS Outbreak, Hong Kong 
5AR5-CoV•l began in fall of 1002 In southern China 

Patient 
Serum samples collected In May 48 confirmed SARS patients 

Population 
2001 from 938 healthy adults In diagnosed in February and 

Hong Kong March 2003 in Guangdong 

ClvetCoV> 
SARS-CoV-1 13 0 

Sero positivity 
SARS-GoV-1 > 

Civet CoV 4 48 
Sero positivity 

Total 17 out of 938 = LS% 48 out of 48 = 100% 

Pre-epidemic seroprevalence in the adult community 
Prevalence is 0.6% for SARS-CoV-1 and MERS in 12,700 specimens 

Nature of the Study Reference 
A:ch'""d ,p .. d rn .. ns from healthy adult, 111 HonR Ko11g 

l•lLl'iilL~ l)SbL[!ll!J !llll,~ SARS.-CoV-1 rnflected two yedr~ bt'for .. CoV-1 werte lt,Sled for Ab !ti 17/938 
i",;J."itKl~J>!,,lC33:U&99[ 

civet or l1uman CoV 

Alchieed human sera collected rn 2011 was te! ted tor 
1,11µ_~:J/www.5e1el'1tt''1lrer1.w111l 

ME.RS 
MERS-CoV 51-specific antibodie~ by EUSA 

1/90 ~Llt'rlCl!'[al LJL.i~l,l1ilS187W34110 

300010#1i 0010 
Serum specimens collected from mili tary recruits from 

tm~www.ncbu1lm.mh fJ!J.Ul 
SARS-CoV-1 thP People's Repvbli~ of Chin, In 2002 were te,ted for 11/1621 JT1c/ rcIcle5/PMC1074313~ 

SARS-CoV-1 am,bodle, . 

Betwe~n Dec I. 2012, and oe, t. 2013, 10,009 
httes:t'[p_ubmed.n~bt.nlm.n1h.i:.g 

MERS lndMQ',J;-.1 S'-'rom s~mp1es wer testi,c:! for anti ME RS 15/10,009 
v&5861564l 

Co_V ~ ntlbodies in _:!.g~ns ~ ut cases. 
Serum ,'1lmples that were ~ollected fr~m 42 individuals 

ht!Qs:llan.i,.orglft12larx1>1/pap_er 
SARS-CoV•l during 2001-2002, be lore t11e SARS outbreak, and 28/42 

>{1JO5/ll05 l6S9.DQI 
tested fo r lgG antibody .igalns t 5ARS-CoV. 
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Pre-epidemic seroprevalence i·n M ERS 
shepherds and slaughterhouse workers is higher 

Prevalence is 2.3% (2/87) in shepherds and 3.6% (5/140) in slaughterhouse workers 

Reference: https://pubmed.ncbi.nlm.nih.gov/25863564/ 

• Two studies, oae in Wuhan (n=520) looking for seroconversion and one in Shanghai 
(n=l271), using both PCR and seroconversion. found no SARS-CoV-2 positive specimen 
before the first week of January 

Pre -E:p1dern1c S'2'"•xonv,:>r51on has never been seen 1 or Si\RS-Cc•V ·:. 

Epidemic Nature of the Study Semoosltlvlty References 

RNA PCR lrorn 12 71 riasopharyngea l swab samples, 

as well as the pc~valence o f lgM , lgG , a nd total 

anti oodles agalMt SARS-CoV-2 In 35 7 ma!ched 

SARS-C0V·2 serum sampl.,. collect ed from hospital;z ed patiencs 0/1271 ~i1~~~.r,t.D1.nirn.nu1-ecvt~~~l173J..b 
6/oof/!Thl~ 9 11r,<;951 or<1 

with lnflwnl~-like illn= !Ntwe~n 1 December 
1018 and 31 March 20 20 Jn Sha ng hai Ruij ln 
t lospiral. First l>()sllive was Janu.ry ZS, lOlO. 

Re-analysed S200 •hroat swabs co lleC\ed from 

patients In Wuhan wlih rnnucn?a like Illness from 6 
SARS-CoV-2 October 20l9 to W1!ek oneJanuary 2020 an(/ lo,md 0/520 httf:!!Liwwwn.1ruri"•,;,rrL.1rt ,:-,...., ~41,;,1:>4 o;iri on1 l 

M positl\/1! specimens far SARS-CoV•2 RNA b y 

quantl12tlve PCR. 

CoV-2 Studies Combined 0/1791 Probability is one in 14,881 

• Using the combined prevalence (0.6%) of SARS-CoV-1 and MERS, both known 
zoonotic epidemics, and the sensitivity of the PCR assay used (94.4%), the negative 
predictive value of these results is.:::. 91 % 
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Negative Predictive Value of SARS-CoV-2 PCR Test 
BioGerni PCR Test has a sensitivity of 94.4% 

SARS& MERS 0.60% Seroconversion 

PCR Sensitivity 94.40% 
Negative Predicitve <0.6/(0.6 + 0.054) Value Calculation -
Negative Predictive >91% Value -

Here, the negative predictive value (NPV) represents the probability that a CoV-2 is not a 
zoonosis, given the negative seroconversion findings. 

Confidence: 90% (a one in 10 chance this is wrong). This is a subjective value. 

The change in origin likelihoods from this evidence and the calculations are shown in the Text
Table below. 

Evidence or process Zoonotic Origin (ZO) Laboratory Origin 
Starting likelihood 0.988 0.012 

Negative predictive value of 
0.91 

lack of seroconversion 

Reduced by 90% confidence 0.91 X 0.9 = 0.82 
Reduces the likelihood of ZO by 82/18 or 4.6-fold. For 

Impact of this evidence every 100 tests, a true ZO would be seen 18 times and a 

non-ZO would be seen 82 times 

Impact of evidence calculation 0.988/4.6 = 0.215 

Normalize this step of analysis 0.215/(0.215 + 0.012) = 0.947 0.012/(0.215 + 0.012) = 0.053 

J\djusted likelihood: Zoonotic ori~n (95% and lahoratorx ori~n 5%) 
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vidence· Lack of posterior diYersity for SARS-Co V-2 compared to MERS and SARS
Co V -1 

• The earliest stages of human Co V-1 and MERS infections were characterized by viral 
genome base diversity as expected for multiple, independent jumps from a large and 
diverse intermediate host population into humans. 

• Combining MERS and Co V- 1 studies, out of the earliest 255 human infections in which 
virus genome sequences are available, 137 could not be rooted in a prior human-to
human infection and so are attributed to an independent intennediate host-to-human 
infection. 12 

• That is about 54% non-human-to-human transmission. 
• With CoV-2, there are 249 viral genomes in GISAID from Hubei province, where Wuhan 

is located, collected between Dec 24, 2019 and Mar 29, 2020. 

• From Dec 24, 2019 to November 2020, there are 1001 genomes sequenced from all of 
China and 198,862 worldwide. 

• For CoV-2, every single genome sequence is rooted in the first sequence from the PLA 
Hospital in Wuhan. 

• Not one case of posterior diversity. 
• Using the frequency of non-rooted genome diversity seen with MERS and CoV-1, about 

50:50 or a coin toss, the probability that CoV-2 is a zoonotic pandemic with 0/249 
genomes is the chance of tossing a coin 249 times and getting heads every time! 

• Mathematically that is nonexistent; specifically, one in IO with 84 zeros. 
• Since Wuhan bad approximately 500,000 cases during the time interval of this sampling, 

the potential sampling error of testing only 249/500,000 or 0.05% is significant. This 
sampling error, while large, is unable to obliterate the overwhelming odds that th.is did 
not arise from an intermediate host in Wuhan. 

• Therefore, to permit continued evidence analysis, th.is finding will be set at the boundary 
of customary statistical significance, a p-value of 0.05 or a 1 in 20 likelihood that this is 
zoonotic. 

Detailed explanation 

A fundamental difference between a laboratory and a non-laboratory acquired zoonotic disease, 
the imprint of phyloeenetic diversity through pre-human spread within the source population, 
can be examined by the posterior diversity of human cases with no a priori knowledee of an 
intermediate host. 

12 https :// el ifescie n ces.org/ a rticles/312 5 7#abstract ; 
https://www.researchgate.net/publication/225726653 Molecular phylogeny of coronaviruses including human 
SARS-CoV ; htt ps: //science .sciencemag .o rg/ co ntent/300/5 624/ 13 94/tab-pdf ; 

https://pubmed.ncbi.nlm .nih.gov/14585636/ ; 
h ttps ://www. m icrobi ol ogyresea rch .o rg/ co nte nt/jou rn a 1/jgv / 10.1099/vi r. 0. 0163 78-0 ?crawl er=tru e ; 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7118731/ 
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MERS. The MERS epidemic has been documented to have arisen from the initial jump from 
bats to camels, a three to five year expansion within the camel population in which mutational 
diversity arose by random mistakes, and then a jump into humans. This model of spread predicts 
that there would, at some point, be additional jumps from other camels into other patients, and a 
pattern of "posterior diversity,'' would be found in the human specimens. If the COVID-19 
pandemic arose by a similar mechanism the same pattern would be seen. The following Text
Table contains such data. 

Phylogenetic Feature MERS SARS-CoV-2 
Posteriority Diversity 28/30 (93%) 0 

No Posteriority Diversity 2/30 (7%) 7666 

Time from first patient to first 
About 60 days None at >120 days 

example of posterior diversity 

Depth of posterior diversity to 
>365 days None 

first patient 

The study of MERS noted above was published in 2013 in Lancet 13 in an article entitled, 
"Transmission and evolution of the Middle East respiratory syndrome corona virus in Saudi 
Arabia: a descriptive genomic study." Thirty specimens were used in the analysis. The features 
of a camel-to-human zoonotic epidemic are easily identified. Specimens taken within sixty days 
of the first patient, "Patient Zero," began to show a background diversity that could not be traced 
back through Patient Zero. The analysis of all thirty, in fact, documented that 93% were 
transmitted directly from the camel intermediate reservoir. And looking only at the 
"background" diversity permitted a calculation of the last common ancestor for the spread within 
the camel population of over 365 days. 

A study of SARS-CoV-2 14 available May 5, 2020 and entitled, "Emergence of genomic diversity 
and recurrent mutations in SARS-CoV-2," looked at 7666 patient specimens from around the 
world for phylogenetic diversity. The authors state: "There is a robust temporal signal in the 
data, captured by a statistically significant correlation between sampling dates and 'root-to-tip' 
distances for the 7666 SARS-Co V-2 (R2 = 0. 20, p < .001 ). Such positive association between 
sampling time and evolution is expected to arise in the presence of measurable evolution over the 
timeframe over which the genetic data was collected." This conclusion also argues against a 
MERS-like pattern of posterior diversity. In fact, the 95% upper bound for the probability of no 
posterior diversity being seen in SARS-CoV-2, given the data in MERS, is 3.9 x 10-4

_ 

The finding of posterior diversity in MERS was seen quickly, that is, within 60 days of the first 
patient and in only 30 specimens-. In this study of COVID-19 the cutoff date of the 7666 
specimens was April 19, 2020 or approximately 140 days after the first documented case. The 

13 https: //www .ncbi. n Im. n i h .gov /pmc/ a rticl es/PM (389 8949 / 
14 https://www .sci e need ire ct. com/sci e nee/ a rticl e/p ii/S 1567134820301829 
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lack of posterior diversity in COVID-19 at a much Jater date than what was seen with MERS 
also argues against a non-laboratory source for this pandemic. 

A useful avenue of future research for those working to find an animal source for COVID-19 
would be new mathematical models or statistical methods that might find a "hidden" signal of 
posterior diversity in the current data set which shows none. And given access to the 
unprecedented quantity of human data for COVID-19 which can be mined via bioinfom1atics, 
efforts to find the "missing link" in the wild through search and sample should be a second 
priority to mining the human specimen data set. 

SARS-Co V-1. A similar pattern of clinical cases that do not show a common ancestor in the 
human population but instead is evidence of posterior diversity is shown in the Text-Table on the 
left for SARS-CoV-1 15 compared to CoV-2 on the right 10 . SARS-CoV-1 shows clusters of cases 
in humans that are connected only by phylogenetic branches that reach back in time (all of the 
branches inside the purple box. This is because of the extensive mutational background created 
while being in the intermediate host, the civet. With CoV-2 on the right, every clinical case 
descends from the first clinical case, in the 19A clade. There are no background mutations to 
account fo r. I will show elsewhere that the first Clade A patient was at the PLA Hospital about 3 
km from the WIV. 

Accession 
number 

HKU39849 AY278491 

TOR2 AY274119 

HKU-66078 AY304494 
86% 

Urbani AY27874i 

SIN2677 AY28 3795 

CUHK-Su10 AY28 2752 

AY304493 

AY304492 

AY278488 

AY278554 

AY304495 

AY278489 

AY304491 

AY304490 

I 0-0005 1 

Figure 4: Phylogenetic analysis of nucleotide acid sequence of 
spike gene of SARS CoV viruses 
Bootstrap values are shown as a percemege. The scale bar shows 
genetic distance estimated using Kimura·s 't\.vo parameter substitut ion 
model.'" The nucleotide sequences ot represenLative SARS CoV S genes 
(S gene coding region residue, 3765 bpi were ana lysed. Viruses 
sequenced ,n th is study are underlined. and th e other sequences used In 
the at1alysis can be accessed in G.enBank with accession numbers as 
shown. 

15 https://pubmed.ncbi.nlm.nih.gov/14585636/ 
16 https://nextstrain.org/ 
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Given the rate of mutations of 22.8 per year for CoV-2 as shown in the Nextstrain graph below 
and a sequencing accuracy of about two calls per genome, Co V-2 could not have spent more 
than a few weeks in an intermediate host before a pattern of background mutations would be 
identified as posterior diversity. In the laboratory a pure culture on a single genome is used and 
the Co V-2 pattern is most consistent with a single pure culture infection a first human. 

·, Genomic epidemiology ol novel rnronaviru s - Global subsampling 
.H,111111,..llr, - , _ : Jl~1lr,, 1,h,,r~ 

. , __ 
-~m~-• ....... _,, 

• 

r-illtl!" I:!! l1 rTl.3 l-e .2:l..344 sub:s. per year 

Non-zoonotic evolution. In a hypothetical in which there was a singular event in which one 
genetically pure virus infected one person and then the epidemic grow the development of the 
genetic diversity would have a clear, identifiable pattern: every new mutation would only appear 
on a background of the previous mutations. 

The mutations in this virus are literally a personal tag. The general mutation rate leads to one 
mutation per patient. So by definition, Patient Zero will have just one mutation. And then the 2-4 
people that patient passes it to will have that mutation and then will add a new one, and so on. As 
time goes by two things happen: each patient gets a new mutation of their own and they pass on 
all the mutations of the past. 

Since the virus has 29,900 nt and the mutation rate, as shown in this graph prepared by 
NextStrain is 26 mutations per year, there is very little chance a mutation will appear and then 
later get undone. By carefully going back in time it is possible to literally name each person at 
each generation by the one ( on average) new mutation they have and all of those that went 
before. 

This graph of mutations on the Y-axis shows them gradually increasing and the color coding 
shows where they came from. In this infection, they only came from a previous patient and from 
the next previous patient and so on. 
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How is that different from MERS, which was passed from camels to humans in a true 
zoonotic process? 

In a true zoonotic spread to humans there is usually an initiating species (in MERS it is bats), and 
then an intermediate species (in MERS it is camels), and then it moves to man, either because of 
a new "enabling mutation" or for a non-domestic species, a chance encounter, and Source Zero 
and Patient Zero met and a cross species event occurs. But "Source Zero" doesn't stop there with 
one infection in one human; the virus also transmits itself vertically into the intennediate species. 
Source Zero also creates a ve1tical infection in the camels. Whether it is mild or not doesn't 
matter. The new human jumping gene is moving into a very diverse population of viruses, who 
have themselves been evolving since the first bat to camel transmission. 

What is the outcome in terms of a test to show this is happening? 

The diversity of the virus in humans begins to be so great and the spots where the mutations 
occur don 't match up to MERS Patient Zero like they do in COVID-19. In MERS, the virus in 
Patient Zero and the virus in a later infection are not directly descendants but cousins and only 
descended from an earlier virus, who spent time in another camel population, collecting random 
mutations until it got the one it needed to infect humans and then it begins again. 

The chart below, from Lancet. 2013 Dec 14; 382(9909): 1993-2002, shows just how this works. 
The patient at Bisha is the earliest case in this chart (Patient Zero in the red circle). But notice, no 
other case comes from that patient. They have such a diverse genetic background they appear to 
only be related to the Risha virus with a posterior time line of about one year. Their background 
is in the green boxes and it skips Patient Zero. 
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Riyadh 3 2013 
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2013-0 2013-S 

Even without knowing that camels are the zoonotic source for MERS, this data, from clinical 
sample only and without any field work in cave or camels, is all you need to know that this arose 
in the wild. 

A paper just appeared with this analysis for a region of China and the posterior genomic diversity 
indicated a single starting point on December 1, 2019 for all cases. There was no posterior 
diversity. At this point with over 322,000 full genomes sequenced 17 and all showing an addjtive 
pattern of mutations and with none showing background diversity before the known appearance 
in Wuhan, the only conclusion is that there is no reservoir of genetic diversity. 

On January 26, 2020 in an article in Science written by Jon Cohen, Kristjan Andersen, an 
evolutionary biologist at the Scripps Research Institute who had analyzed sequences of 2019-
nCo V to try to clarify its origin said: "The scenario of somebody being infected outside the 
market and then later bringing it to the market is one of the three scenarios we have considered 
that is still consistent with the data. It's entirely plausible given our current data and knowledge." 

The negath•e predictive va]ue of finding no posterior diversity in Co V-2 with 322,000 total 
infections sequenced, over 1000 in China, is 95 % 

Confidence: 95% (a one in 20 chance this is wrong) 

17 https://www .gisaid.org/ 
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Below is the impact of the pack of posterior diversity on the likelihood of a zoonotic versus 
laboratory origin 

Evidence or process Zoonotic Origin (ZO) Laboratory Origin 
Starting likelihood 0.947 0.053 

Negative predictive value of 
0.95 

lack of posterior diversity 

Reduced by 95% confidence 0.95 X 0.95 = 0.90 

Reduces the l ikelihood of ZO by 90/10 or 9-fold. For 

Impact of this evidence every 100 tests, a true ZO would be seen 10 t imes and a 

non-ZO would be seen 90 times 

Impact of evidence ca lculation 0.947/9 =0.105 

Normalize this step of analysis 0.105/(0.105 + 0.053) = 0.66 0.053/(0.105 + 0.053) = 0.34 
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A key to infectiYity of coronaYiruses is the addition, in nature or the laboratory, of a furin 
cleavage site (FCS) at the S1/S2 junction of the Spike Protein. 

Furin cleavage sites (FCS) have been widely understood to be important for many viral 
infections, including HIV, influenza, and others. It has also been widely understood before now 
that lineage B coronaviruses do not have FCS. 

It was therefore surprising when an examination of SARS-CoV-2 Spike Protein found an 
insertion of a 12-nt, 4-AA sequence near the junction of the S 1/S2 subunits which creates a furin 
site which is essential to human infectivity and transmission. As expected from previous work, 
no lineage B (sarbecovirus) coronavirus has this feature. This is the most difficult "molecular 
fingerprint" of SARS-CoV-2 to explain having been acquired in the wild and for that reason 
there are no even passingly feasible theories. 

One database of whole genome sequences of 386 coronaviruses was devoid of furin cleavage 
sites. 18 Another database of 2956 genomes of sarbecovirus strains sequences shows that none 
have a furin site. 19 This is a highly significant finding with a probability that sarbecovirus has a 
furin site in the wild of one in about 985. 20 

It has been known since 1994 that viral glycoproteins can be cleaved by secreted proteases, 
including furin. 21 Even before that, in 1992, it was known the peptide sequence R-X-K/R-R in 
surface glycoproteins was required for avian influenza viruses of Serotype H7 pathogenesis. 22 

The first paper using furin inhibitors to define a role for an FCS in coronavirus-cell fusion was 
published in 2004. 23 

Since that time it has become common practice to insert PCS during laboratory gain-of-function 
experiments to increase infectivity. The following Text-Table illustrates the scope of just a few 
of the experiments conducted, with the hyperlink to the paper in column one. 

URL for Title of Paper 
Paper 
One Characterization of a panel of insertion mutants in human cytomegalovirus --

_glycoprotein B. 
Two insertion of the two cleavage sites of the respiratory syncytial virus fusion protein 

in Sendai virus fusion protein leads to enhanced cell-ceU fusion and a decreased 
dependency on the HN attachment protein for activity. 

18 https:// academic. ou p. com/b io informatics/ a rti cl e/3 6/11/3552/5 7 66118 
19 https: //academic. ou p. com/database/ advance-article/ doi/10.109 3/ data base/baa a070/5909701 
20 When a series of samples are taken and none produce the result expected, the probability that this is a false 
negative finding can be estimated by taking the number of samples and dividing by three. Here, 2956 
sarbecoviruses without a single furin site is a probability of one in 2956/3 or 985. 
21 https://www .ncbi.nlm.nih.gov/pubmed/8162439 
22 https://www .ncbi.nlm.nih.gov/pmc/articles/PMC7 l 72898/pdf /main.pdf 
23 https://www .ncbi.nlm.nih.gov/pubmed/15141003 
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Three Recombinant Sendai viruses expressing fusion proteins with two furin cleavage 
sites mimic the syncytial and receptor-independent infection properties of 
respiratory syncytial virus. 

Four Amino ac id substitutions and an insertion in the spike glycoprotein extend the 
host range of the murine coronavirus MHV-A59 

Five Induction of IL-8 release in lung cell s via activator protein-I by recombinant --

baculovirus display ing severe acute respiratory syndrome-
coronavirns spike proteins: identification of two functional regions. 

Six Coronaviruses as vectors: stability of foreign gene expression. 
Seven Experimental infection of a US spike-insertion deletion porcine epidemic --

diarrhea virus in conventional nursing piglets and cross-protection to the original 
US PEDV infection. 

Eight Minimum Determinants of Transmissible Gastroenteritis Virus Enteric Tropism 
Are Located in the N-Tenninus of Spike Protein. 

Nine Reverse genetics with a fu ll-length infectious cDNA of the Middle East --

respiratory syndrome coronavirus. 
Ten Construction of a non-infectious SARS coronavirus replicon for application in 

drug screening and analysis of viral protein function 
Eleven A severe acute respiratory syndrome corona virus that lacks the E gene is 

attenuated in vitro and in vivo. 

The creation in the wild of a coronavirus FCS that is used as an example of what might have 
happened in SARS-Co V-2 is uninformative. In this case a strain of influenza, in which a aew 
polybasic site appears spontaneously leads to .increased infectivity and lethality, 24 was reported 
by Tse et al. 2014. The mechanism of the FCS acquisition here was an RNA polymerase 
dependent stuttering at a small, constrained loop in which one or more A nt were inserted, 
removing the strain in the loop and inserting an AAA codon which represents the basic amino 
acid lysine. No such method was described for the insertion of arginine. 

The insert generates a canonical 20 AA furin site sequence. In 2011 Tian et al. 25 published an 
analysis of 126 furin cleavage sites from three species: mammals, bacteria and viruses. The 
analysis showed that when the furin sites are recorded as a 20-residue motif, a canonical 
structure emerges. It includes one core cationic region (eight amino acids, P6-P2') and t\vo 
flanking solvent accessible regions (eight amino acids , P7-Pl4, and four amino acids, P3'-P6'). 

24 https://www .ncb i. n Im. n i h .gov /pmc/ a rticl es/PM (39115 87 / 
25 https://www.nature.com/ articles/ sre p00261 
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AS Y Q TQTNSPRRARSVASQS 

P14 P13 P12 P11 P10 P9 PS P7 P6 PS P4 P3 P2 • P2' P3' P4' PS' PG' 

AA obeys furin substrate rules 

Solvent accessible 
Small polar, hydrophylic 
Positive charge, small, aliphatic 

Small residue 
Arginine, cleavage site 

S or T for glycosylation 
Aliphatic/hydrophobic 

This figure above shows the 20-AA of the furin motif in SARS-CoV-2 (in green) with the P14 to 
P6 ' AA positions marked with the cleavage site being the amide bond between Pl-Rand the Pl' 
residue. The motif is color coded with the requirements (in most cases, except for the positively 
charged AA requirements, most position requirements can be relaxed). 

With the insertion, all 20 residues obey the rules as established by Tian. Since there are 204 

different 4-AA peptides or 160,000 choices, it is remarkable that the 4 AA insert created a 
sequence that contained a small or cationic AA (8 AA/20 qualify), a cationic AA (3/20), another 
cationic AA (3/20) , and a small AA (5/20) in that order. In fact , there are only 360 or the total or 
about 0.2% of all four amino acid inserts that would be expected to follow the exact rules for 
furin substrates. Of course, given the increase in infectivity SARS-Co V-2 has over other 
coronaviruses that do not have a well-designed furin cleavage site, selection pressure would 
drive this rare mutational event once it happened randomly. It would also be a likely choice for a 
laboratory designed furin cleavage site created de novo. 

Based on the evidence that there are no furin cleavage sites in 2956 sarbecovirus (beta 
coronavirus) genome sequences 26, the likelihood that CoV-2 acquired the furin site from a wild 
sarbecovirus is one in 985 or 0.001. Because this is highly significant, we will use the 
conservative rule established in the beginning and use a likelihood of 0.05 for this evidence. 

Confidence. 95% confidence (only a one in 20 chance this is wrong). Below is the calculation of 
the Bayesian adjustment. 

Ewldence or process Zoonotk Origin {ZO) L;iboratory Origin 
Starting likelihood 0.66 0 .34 

Negative predictive value of a lack of 

furin sites in sarbecovirus genomes 
0.95 

Reduced by 95% confidence 0,95 X 0,95 = 0.90 

Reduces the likelihood of ZO by 90/10 or 9-fold. For 

Impact of this evidence every 100 tests, a true ZO would be seen 10 times and a 

non•ZO would be seen 90 t imes 

Impact of evidence calculation 0.66/9 = 0.073 

Normal ize this step of analysis 0.073/(0,073 + 0.34) = 0.177 0.34/10.34 + 0.073) = 0.823 

djusted likelihood. Zoonotic origin (17.7%), laboratory origin 82.3%). 

26 https ://academic. ou p. com/data base/ advance-article/ do i/10.109 3/ database/baa a070/59097 01 
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vidence· Codon usage can distinguish insertion events in the wild from those created in 
the laboratory. 

Not only is the insertion of an FCS peptide unique among lineage B coronaviruses, the nt 
sequence used for the process is more broadly unique among corona viruses in general, regardless 
of lineage: 

-CCT-C GG-C.GG-GCA-

I will now use synonymous codon bias methods to try to inform the question of the origin of 
SARS-CoV-2. 

Because of the redundancy of the genetic code, more than one 3-nt sequence specifies any given 
amino acid. For example, there are six codons that specify arginine, R. The frequencies with 
which such synonymous codons are used are unequal and have coevolved with the cell's 
translation machinery to avoid excessive use of suboptimal codons that often correspond to rare 
or otherwise disadvantaged tRNAs. This results in a phenomenon termed "synonymous codon 
bias," which varies greatly between evolutionarily distant species and possibly even between 
different tissues in the same species. 

Decades of research has identified that all life forms , viruses, bacteria, and humans, use the 
codons in a signature pattern of frequency which can be used to identify a particular sequence of 
RNA or DNA as human or non-human; viral or non-viral. 

In this way, viruses in nature and scientists in the laboratory, with different goals and 
motivations, make distinguishing codon usage decisions which can sometimes be used as a 
fingerprint of their source. 

The Text-Table below contains the arginine codon usage for two populations, pooled data for 
SARS-CoV 2003 and related viruses and 13 Sars-CoV-2 human specimens from widely 
dispersed locations. 

SARS-CoV 2003 and ten 
SARS-CoV-2 from 

Codon other evolutionary related 
13 Geo-locations 

viruses in the Nidovirales 

CGG 0.09 0.09 

CGA 0.44 0.37 

CGC 0.72 0.37 

AGG 0.9 1.07 

CGU 1.77 1.63 

AGA 2.08 2.48 

Since these values are of a type of multiplicative scale, they were fit using a log-normal 
distribution, which appears appropriate (although the sample size is small). Using the log mean 
and standard deviation and this distribution, the probability of finding a CGG codon is about 
0.024. Assuming they are independent the probability of finding a CCG-CCG codon pair is 
effectively 0.0242 or 0.00058. This is a likelihood of about one in 1700. 
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The following Figure shows the RSCU for the amino acids that comprise the new furin cleavage 
site in SARS-CoV-2. As one can see, the RSCU values are similar to each other with the 
exception of the RR dimer insert, which have a very low RSCU of 0.09. 
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The RSCU value for the CGG codon for R of 0.09 was taken from a 2004 paper of the RSCU for 
SARS-Co V 2003 and ten other evolutionary related viruses in the Nido vi rates and is confirmed 
by 13 SARS-CoV-2 specimens obtained from diverse geographic locations. If one assumes that 
the RSCU observations are independent and that the probability distribution of these 
measw-ements is Gaussian (normal; a reasonable assumption), then one can calculate the 
probability of obtaining a result as small as 0.09. Removing the two 0.09 values, then the mean 
and standard deviation of the remaining values are 1.275 and 0.4992, respectively. Then the 
probability of a single 0.09 value is 0.0088. However, there are two 0.09 values. If we assume 
that these are independent findings, then the probability of both values being seen is 0.00882 or 
7.7 x 10-5_ Using the RSCU of 0.2 from the Table above does not change the immense 
improbability of the usage of a CGGCGG codon pair in the wild. 

Single Arginine CGG codon usage analysis suggests this will not be found in the wild. 

The codon usage for SARS-CoV-2, like most coronaviruses studied, has a bias toward AT and 
away from GC nucleotides. The frequency of third position G use in Co V-2, for example, is 
13%, 21 %, 17%, and 16% for the spike protein, envelope, membrane, and nucleocapsid protein, 
res pee ti vel y. 

In that context, the scarcity of the CGG genome in SARS-Co V-2 and related corona viruses, the 
relative synonymous codon usage, detem1ined by the method of Behura and Severson, 27 was 
calculated and tabulated below. The color coding is blue for underutilized codons (RSCU < 1.0) 
and red for overutilized codons (RSCU > 1.0); light blue for RSCU values of 0.60 to 0.99 and 

27 https://www .ncbi.nlm.nih.gov/pubmed/22889422 
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light red for RSCU of 1.01 to 1.60. The highest RSCU usage of CGG is 1.21 in the membrane 
protein in the MERS virus but zero in SARS-CoV-2. 

RSCU SARS-CoV-2 Beta CoV Pangolin SARS CoV Bat SARS CoV MERS CoV 

Spike 0.29 D D.19 D.OI 0,25 

Envelope 0 0 0 • 0 
Membrane 0 0.35 0.74 0.14 1.21 
Nucleocapsid fJ.41 D.l& 0.03 DAM 0.8 

Looking at these five coronaviruses: 

The largest structural protein of the coronaviruses is the spike protein, with 1273 amino acids. In 
SARS-CoV-2 there are 42 R residues, with only one RR dimer, the one in the insert that created 
SARS-CoV-2. 

As a reminder none of these related coronaviruses have the 12 nucleotide insertion that forms the 
putative furin site in CoV-2. Interestingly, the pangolin coronavirus has no CGG residues in the 
spike protein. The significance of this is it makes the acquisition of this insert from pangolin by 
recombination impossible. 

The smallest structural protein, the envelope protein, has 75 amino acids , including three R 
residues, but has no CGG codons in any of the related corona viruses examined. 

The SARS-CoV-2 membrane protein has 441 amino acids, 14 R residues and no CGG codons. 
Among related corona viruses, this is the most unique finding of the four proteins for SARS-
Co V-2 since the other four coronaviruses all utilize CGG to some extent in this protein. In the 
case of the MERS virus, this protein is the only occurrence in which this codon is overutilized. 

The nucleocapsid protein has 418 amino acids and is responsible for packing the RNA genome. 
As expected for the role of R in protein-RNA interactions, it has 29 R residues and four RR 
dimers. None of the dimers use the CGGCGG sequence. 

The nt usage of the 12-nt insert which forms the FCS cleavage site has a probability this 
sequence was selected for in the wild of one in 129,870. 

A blast search was performed for the 12-nt inserted sequence and adjacent extensions and only 
the SARS-CoV-2 sequences were identified. 

Shortening the search to just the two CGG-CGG codons was only slightly more fruitful. The 
Text-Table below shows the frequency of the middle half of the insert, CGGCGG, across the 
genomes of all seven known human corona viruses, as well as a specimen bovine corona virus and 
the bat and pangolin coronaviruses with greatest homology to SARS-CoV-2. Only a single 
example, outside of the Spike Protein gene, has been found. 
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Total Arginine 
Furin PBCS 

Beta Coronavirus Dimers 
sequence 

Anywhere 

SRRKRRS Human CoV-HKU1 GenBank: KF686346.1 12 

KRRSRRA Bovine CoV-Quebec GenBank: AF22029S.1 12 
PRRARSV SARS-CoV-2 Wuhan reference sequence GenBank: NC 045512.2 16 

PRSVRS MERS-CoV NCBI Reference Sequence: NC 019843.3 21 

NRRSRGA Human CoV-OC43 London/2011 GenBank: KU131570,1 16 

None Human CoV-229E GeneBank: KF514433.1 15 

None Human CoV NL63 NCBI Reference Sequence: NC_005831.2 9 

None SARS-CoV 2003 ZJ0301 from China GenBank: DQ182595.1 17 

None Bat coronavirus RaTG13 GeneBank: MN996532.1 11 

None Pangolin PCoV GX-P4L GenBank: MT040333.1 10 

Total 139 

* - Includes both in phase codons as well as out of phase, frameshift codons. 
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CGGCGG in CGGCGG CCGCCG 

Spike Anywhere in Anywhere in 

Protein * genome* genome 

0 0 0 

0 0 0 

1; nt 23,606 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 1; nt 9394 0 

0 0 0 

1 0 0 

To understand what this means for the search for the zoonotic source for SARS-Co V-2, a 
statistical approach was taken. Using the data from the nine viruses other than SARS-COV-2 
there was a single incidence of the CGGCGG found in the bat corona virus. Assuming 10,000 
codons per genome, the frequency of CGGCGG in coronaviruses can be estimated at 2 per 
45,000 codons or 4 x 10-5

_ Therefore, the frequency of finding the center half of the SARS-CoV-
2 insert is very small. This is consistent with the strong bias in all coronaviruses to place an A/U 
nt in the third codon position. 

The last column above, the presence of -CCG-CCG- in these coronaviruses was included 
because it is the hybridization sequence partner for the negative strand sequence, which arises 
during genome replication. This eliminates the possibility of a strand jumping event to generate a 
CGGCGG codon dimer. 

A similar analysis for the spike protein gene can be done. Since there are no instances of 
CGGCGG in the spike protein genome, and the gene is 3819 nucleotides long, there are 636 
pairs of codons Thus, over the 9 other viruses, there are 5724 pairs of codons and no cases of the 
CGGCGG pair. To calculate the upper bound on the probability of such a pair from these data, 
one can use the Poisson "Rule of Three", which yields a value of 3/5724 or 0.00052 with 95% 
confidence. Now examining the SARS-COV-2 genome, there was 1 instance of the pair in 
question out of 636 pairs. The probability of this happening if the true rate of this occurrence for 
a beta corona virus is 0.00052 is 0.044. Obviously for smaller assumed rates of this occurrence, 
this would result in probabilities less than 0.044. 

Since the 12-nt insert has been found nowhere in the coronavirus genomic universe, examining 
over 300,000 sequences and using the Poisson "Rule of Three" again , the upper bound on the 
frequency that it exists in nature is less than one in 100,000 with 95% confidence. 

This observation in conjunction with the lack of finding the 12-nt sequence in any candidate 
zoonotic species makes unlikely a natural source for the virus. One line of investigation to 
establish a wild source for this infection would be to find a coronavirus strain with the 12-nt 
sequence in the wild somewhere. The fact that 10 of the 12 nts are either G or C coupled with the 
documented bias against GC suggests this search will futile. 
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Based on these analyses that demonstrate that the finding of a -CGG-CGG- codon pair in the 
furin site of Co V-2 is a highly improbable event and using the conservative value of a one in 20 
chance (the value for a p-value of 0.05) one can recalculate the likelihood of the choice between 
a zoonotic origin and a laboratory origin. 

Confidence. 95% confidence (only a one in 20 chance this is wrong). Below is the calculation of 
the Bayesian adjustment. 

Evidence or process Zoonotic Origin (ZO) L.iboratory Origin 

Starting likelihood 0.177 0.823 

Negative predictive value of the 

absence of the -CGG-CGG- pair in any 0.95 

coronavirus in nature 

Reduced by 95% confidence 0.95 X 0.95 = 0.90 

Reduces the likelihood of ZO by 90/10 or 9-fold. For 

Impact of this evidence every 100 tests, a true ZO would be seen 10 times and a 

non-ZO would be seen 90 times 

Impact of evidence calculation 0.177 /9 = 0.022 

Normalize this step of analysis 0 .022/(0.022 + 0.823) = 0.026 0.823/(0.823 + 0.026) = 0.969 

d'usted likelihood. Zoonotic ori 
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vidence Laboratory codon optimization uses CGG for laboratory insertions 50% of the 
time. 

Codon optimization by recombinant methods (that is, to bring a gene's synonymous codon use 
into correspondence with the host cell's codon bias) has been widely used to improve cross
species expression of protein. 

Though the opposite objective of reducing expression by intentional introduction of suboptimal 
synonymous codons has not been extensively investigated, isolated reports indicate that 
replacement of natural codons by rare codons can reduce the level of gene expression in different 
organisms. For example, one approach to vaccine development is to create an attenuated virus 
which comprises a modified viral genome containing nucleotide substitutions engineered in 
multiple locations in the genome, wherein the substitutions introduce synonymous de-optimized 
codons. 

In US Patent 9,476,032 28 titled, "Attenuated viruses useful for vaccines,'' they state: "In one 
high-priority redesigned virus, most or all Arg codons are changed to CGC or CGG (the top two 
frequent human codons). This does not negatively affect translation.' ' The patent contains 
numerous codon usages optimized for vaccine production, including the SARS-Co V virus, and 
in fact they use the COG-COG codon pair 45 times. 

Beginning with a paper in 2004, 29 one motivation for codon-optimized SARS genomes is stated 
here: "The gene encoding the S protein of SA RS-Co V contains many codons used infrequently 
in mammalian genes for efficiently expressed proteins. We therefore generated a codon
optimized form of the S-protein gene and compared its expression with the S-protein gene of the 
native viral sequence. S protein was readily detected in HEK293T cells transfected with a 
plasmid encoding the codon-optimized S protein." 

Since that time human optimized codons have been frequently used for coronavirus research, 
mostly in gain-of-function experiments. In that context the "molecular fingerprint" of COG for R 
is one of those common laboratory reagent gene manipulators. 

Other examples: 

Examples of the use of CGG codon Reference 

for arginine in coronavirus research 

SARS was genetically modified to improve ACE2 Wu, K. et al Mechanisms of Host 
binding using "human optimized" codons, like CGG for Receptor Adaptation by Severe 
arginine, to grow better in the laboratory. The strains Acute Respiratory Syndrome 
were more infective.Preparation of SARS-Co V S 
protein pseudotyped virus. "The full-length cDNA of 

28 http: //pat ft. uspto .gov /netacgi /n ph-
Pa rse r? Sectl=PTO1 &Sect2= H ITO FF &d = PALL&p = l &u =%2 Fneta html %2 FPTO%2 F srch nu m. htm& r= l & f=G &I =S0 &s 1= 
94 7603 2. P N. &OS=PN /9 4 7 603 2& RS= P N/94 76032 
29 https://www .ncbi. n Im. n i h .gov /pu bmed/15 36 7630 
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the SARS-CoV S gene was optimized according to 
human codon usage and cJoned jnto the pCDN A3.1 ( +) 

vector (Invitrogen). The resulting "humanized" S 
sequence was identical with that of strain BJ0l at the 
amino acid level." 

Predictions of future evolution of a virus are a difficult, 
if not completely impossible, task. However, our 
detailed structural analysis of the host receptor 
adaptation mutations in SARS-Co V RBD has allowed 
us to predict, design, and test optimized SARS-Co V 
RBDs that may resemble future evolved forms of the 
virus. "RBD might evolve into the human-optimized 
form by acquiring two mutations at the 442 and 4 72 
position." SARS-CoV-2 acquired the mutation at 
position 472. 

Plasmid encoding a codon-optimized fonn of the SARS
Co VS protein of the TOR2 i 

The gene encoding the S protein of SARS-CoV 
contains many codons used infrequently in 
mammalian genes for efficiently expressed proteins. 
We therefore generated a codon-optimized form of 
the S-protein gene and compared its expression with 
the S-protein gene of the native viral sequence. S protein 
was readily detected in HEK293T cells transfected with 
a plasmid encoding the codon-optimized S protein (Fig. 
(Fig. I ). I). No S protein was detected in cells transfected 
with a plasmid encoding the native S-protein gene. 

Published in 2019 by Dr. Zhengl-Li Shi, entitled 
"Origin and evolution of pathogenic corona viruses," 
reviews genetic optimized SARS viruses using human 
codons 

In 2006, Montana scientists put a synthetic furin 
cleavage site into a SARS coronavirus by adding an R 
residue at position R667. They write: "We show that 
furin cleavage at the modified R667 position generates 
discrete S l and S2 subunits and potentiates membrane 
fusion activity." Mutations were introduced by using 
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QuikChange 
mutagenesis (Stratagene)3° 

Identification of murine CDS T cell epitopes in codon- Zhia, Y, Kobinger, GP Jordan, H , 
optimized SARS-associated coronavirus spike protein is et al. Identification of murine CD8 
the title of a paper that shows that the expression of T cell epitopes in codon-optimized 
spike protein in vitro was greatly increased by SARS-associated coronavirus spike 

expression cassette optimization. protein 

As for the human clec4C_l and mouse clecl4A, they Ahn,I , Jeong, B-J, Son, HS. 
showed very similar profiles with spike genes, Comparative study of synonymous 
especially with bat SARS-CoV, in the arginine coding codon usage variations between the 
groups, showing the high RSCU values over 2.50 in nucleocapsid and spike genes of 
AGA. corona virus, and C-type lectin 

domain genes of human and mouse. 
Experimental & Molecular 
Medicine volume 41, pages746-
756, 2009. 

One relevant paper,3 1 in which arginine residues were being inserted into bovine 
herpesvirus-1, used primers to create RR dimers with nine separate -CGG-CGG- codon 
pairs. as testament to their broad use in the Wuhan Institute of Virology laboratory. 

Scientists from the Wuhan Institute of Virology provided the scientific community with a 
technical bulletin on how to make genetic inserts in coronaviruses and proposed using the very 
tool that would insert this CGGCGG codon. 

A Technical Appendix 32 entitled , "Detailed methods and primer sequences used in a study of 
genetically diverse filoviruses in Rousettus and Eonycteris spp. bats, China, 2009 and 2015 , by 
Yang, Xinglou & Zhang, Yunzhi & Jiang , Ren-Di & Guo, Hua & Zhang, Wei & Li, Bei & 
Wang, Ning & Wang, Li & Rumberia , Cecilia & Zhou, Ji-Hua & Li, Shi-Yue & Daszak, Peter 
& Wang, Lin-Fa & Sbi, Zbeng-Li. (2017), from the Wuhan Institute of Virology identifies 
primer sequences for doing genetic experiments in coronaviruses and identifies CGG containing 
primers when a R amino acid is being inserted. 

30 Since the codon usage here was not reported I contacted Professor Nun berg to inquire which arginine codons 
were used. He replied: "Unfortunately, those fi les have all been archived and access to the nt sequences would 
involve considerable digging. If it is useful to you, I typically choose codons that are more frequent in highly 
expressed human proteins." 
31 From the Wuhan Institute of Virology; https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7125963/ 
32 https://www. ncbi. n Im. n i h .gov /pmc/ a rticl es/PM CS 382 765/ 
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Given that there are two codons of six possibilities that are used in codon optimization, CGG and 
CGC, the finding of a CGG pair would have a likelihood of happening by chance of (2/6) times 
(2/6) or one in nine. 

Confidence: 80% ( this has a probability of being wrong one in five times). This is arbitrary. 
The calculation to make this adjustment in likelihood is shown here: 

Evidence or process Zoonotic Origin (ZO) Laboratory Origin (LO) 

Starting likelihood 0.026 0.969 

This is the outcome expected 8 of 9 
0.88 

times if this is codon optimization 

Reduced by 80% confidence 0.88 x 0.8 = 0.704 

Impact of this evidence 
Increases the likelihood of LO by 

70.4 divided by 29.6 or 2.378. 

Impact of evidence calculation 0.969 X 2.378 = 2.304 

Normalize this step of analysis 0.026/(2.304 + 0.026) = 0.011 2.303/(0.026 + 2.304) = 0.988 

d ·usted likelihood: Zoonotic ori in 98.8%). 
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vidence· SARS-Co V-2 Spike Protein is Highly Optimized for ACE2 Binding and Human 
Cell Infectivity, a Finding that is Inconsistent with Natural Selection but is Consistent with 
Laboratory Creation 

Summary: 

• Andersen et al .. B hypothesized that if the Co V-2 interaction with the human ACE2 was 
apparently "not ideal ," it was evidence that CoV-2 arose by natural selection. 

• The alternative hypothesis would be that a finding that CoV-2 was optimized for ACE2 
binding and human infection from the initial infection would be evidence of laboratory 
creation. 

• Andersen relied on a paper for the "not ideal" interaction that relied on a computer 
algorithm rather than laboratory data, was qualitative in nature, sampled only five amino 
acids or 0.45% of the interaction region, and was over-interpreted. 

• The analysis of the Barie et al. paper cited by Andersen as evidence the interaction was 
not ideal was reexamined and it was concluded that Andersen had over-interpreted the 
paper. The paper was a computer simulation study of only 5 of 20 I amino acids in the 
Co V-2-ACE2 interaction region. Only one of the five amino acids discussed was said to 
be inferior to the equivalent amino acid in SARS-Co V-1; the remainder were either 
positive or neutral with respect to binding. 

• A comprehensive, laboratory-based, and quantitative paper by Starr et al. of all 201 
amino acids in the receptor binding region, not just five amino acids, was examined. 
Fully 99.6% of all of the possible 381934 amino acid substitutions were tested for their 
effect on CoV-2 binding to ACE2. Only 21 substitutions of the 3819 improved ACE2 
binding. Therefore, CoV-2 has been optimized for human ACE2 binding in 99.45% of 
the possible amino acids in its Spike Protein interaction region. 

• To support this finding, Starr also made an examination of 31,570 Co V-2 sequences from 
human infections, looking for the 21 substitutions that had been show to improve CoV-2 
binding in the above in vitro laboratory experiments. Among the 31,570 CoV-2 cases, 
they failed to find even a single case in which there was an amino acid substitution that 
improved binding at the time of writing th.is analysis. 35 

33 https://www .nature. com/ a rtic les/s41591-020-08 20-9 
34 There are 201 amino acids in the residue 331 to 531 interaction region and so 201 times the 19 possible 
alternative amino acids not found in CoV-2 equals 3819. 
35 The recent finding of the NS0l Y variant, first in the UK, and now spreading globally, is evidence of the power of 
this analysis. NS0l Y is one of only five potential substitutions in the Starr analysis that had a major effect in 
improving ACE2 binding. 
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• Based on Andersen's hypothesis and its alternative, SARS-CoV-2 is fully optimized for 
interaction with the human ACE2 receptor and was at the time of the first patient. There 
is no evidence of an evolving SP binding region, as was seen with SARS-Co V-1. This is 
consistent with a laboratory optimized coronavirus which entered the human population 
fully evolved. 

Analysis 

Quote from Andersen: 'While the analyses above suggest that SARS-CoV-2 may bind human 
ACE2 with high affinity, computational analyses predict that the interaction is not ideal 
(reference 7) and that the RBD sequence is different from those shown in SARS-Co V to be 
optimal for receptor binding (references 7, 11 ). 

Thus, the high-affinity binding of the SARS-Co V-2 spike protein to human ACE2 is most likely 
the result of natural selection on a human or human-like ACE2 that permits another optimal 
binding solution to arise. This is strong evidence that SARS-Co V-2 is not the product of 
purposeful manipulation." 

The apparent hypothesis for the above conclusion is: 

"If the SARS-Co V-2 (Co V-2) Spike Protein interaction with the ACE2 receptor is not 
maximized , then it is evidence that the interaction is the product of natural selection and not 
purposeful (laboratory) manipulation." 

This would lead to an alternative hypothesis: 

"If the Co V-2 Spike Protein interaction with the ACE2 receptor is maximized, then it is evidence 
that the interaction was the product of purposeful (laboratory) manipulation." 

Background. 

The Spike Protein (SP) structure and its functional domains are shown in this Figure. The S 1 
subunit is the initial host interaction portion while the S2 is the post-binding portion responsible 
for initiating host cell entry, with HRl , HR2, and TM being responsible for breaching the host 
cell membrane. Allowing viral RNA to enter the cell. 

[-------------------51 subunit----- -)(--------52 subunit 

SP NTD RBD RBM PBCS FP HRl HR2 TM CP/E 
S2 L ______________ ...;-PRRARv5 - -KR--SF- -

B 305 319 437 sos '>II 68Schf'6 7&& 697 X 806 912 984 1163 1213 1H7 1273 

The interaction of the SP portions which interact with the ACE2 of the host cell, which begins 
the internalization, infectious process, are contained in the Receptor B.inding Domain (RBD) and 
to a lesser extent the Receptor Binding Motif (RBM), specifically residues 331 to 531. Herein, 
residues 331 to 531 are called the "interaction region." 
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Reference 7 in the Andersen paper above is a Ralph Barie paper36 from early in the pandemic 
(submitted January 22, 2020) and examines five key residues in the receptor binding domain of 
the Spike Protein (SP) and whether they are "ideal" for interacting with the ACE2 of human 
cells. The entire paper is based on computer calculations or prior laboratory work but 
importantly does not do any new ''wet" lab work with Co V-2. 

Barie et al. had previously identified five amino acid residues that are imp01tant for SP-ACE2 
interaction. Using the amino acid numbers of Co V-2 these amino acids are: 455, 486, 493, 494, 
and 501. Barie opines that the most critical residues are 493 and 501 and the next most important 
residues are 455, 486, and 494. The authors then discuss each amino acid in tum: 

Residue 493: "Gln493 in 2019-nCo V RBD is compatible with hot spot 31, suggesting that 2019-
nCo Vis capable of recognizing human ACE2 and infecting human cells." In this analysis 4 of 
the 20 amino acids are probed. 

Residue 50 I: "This analysis suggests that 2019-nCo V recognizes human ACE2 less efficiently 
than human SARS-CoV (year 2002) but more efficiently than human SARS-CoV (year 2003). 
Hence, at least when considering the ACE2-RBD interactions, 2019-nCoV has gained some 
capability to transmit from human to human." 

Direct binding evidence has shown that this statement is wrong, and Co V-2 binds the ACE2 
receptor about ten-times better than SARS-Co V (year 2002). J7 In this analysis 3 of the 20 amino 
acids are probed. 

Residues 455, 486, and 494: First, Barie et al. state: "Leu455 of 2019-nCoV RBD provides 
favorable interactions with hot spot 31, hence enhancing viral binding to human ACE2." 

Next, they state: "Phe486 of 2019-nCo V RBD provides even more support for hot spot 31, hence 
also enhancing viral binding to human ACE2." Importantly, they also talk about their own 
laboratory work on an "optimized" receptor binding domain and state: "Leu472 of human and 
civet SARS-CoV RBDs provides favorable support for hot spot 31 on human ACE2 through 
hydrophobic interactions with ACE2 residue Met82 and several other hydrophobic residues (this 
residue has been mutated to Phe472 in the optimized RBD)." [emphasis added.] 

Finally, they state: Ser494 in 2019-nCoV RBD stilJ provides positive support for hot spot 353, 
but the support is not as favorable as that provided by Asp480. Overall, Leu455, Phe486, and 
Ser494 of 2019-nCoV RBD support the idea that 2019-nCoV recognizes human ACE2 and 
infects human cells." 

36 https://jvi.asm.org/content/94/7 /e00127-20 
37 https: //www .ce 11. com/ action/s howPdf?pi i=S0092-8 6 7 4 %282 0%2 931003-5 ; 
https ://www. nature .com/a rti des/ s41586-020-217 9-y ; 
h ttps ://www .scien ced i rect .com/ science/ a rti cl e/pi i/S0092867 42030262 2 ; 
h tt ps :// science. sci e nee mag. org/ con te nt/3 67 /64 83/1260 
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In this analysis they probe 3 of 20 amino acid residues for position 480, 4 of 20 for position 486, 
and 4 of 20 for position 442. 

As shown in the Figure below from the Barie paper, the in vitro designed, optimized human SP 
(red arrow) had the amino ac id residues F, F, N, D, and Tat these five key residues. Since CoV-2 
was identical in only one of these five it was not "optimal" and , according to Andersen , it 
therefore was not laboratory derived. 
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Conclusion from the above paper: by examining five amino acid residues of the 200 
residues encompassing the interaction region, and ca1cu1ating the expected interaction of a 
total of 18 of the 4000 possible residues or 0.45 % of all possibilities, they conclude Co V-2 
can infect human cells but is not optimized to do so. This data was twisted by Andersen to 
be 'strong evidence' of natural selection. 

An alternative and comprehensive analysis in another paper:38 

The receptor binding domain (RBD) of the CoV-2 SP is inducted in residues 331 to 531, a 201 
amino acid sequence, of the SP. To examine the effect of each and every amino acid in each and 
every position, all 19 different amino acids were changed into all 20 I positions of the RBD to the 
extent possible. Out of a total potential of 3819 different single amino acid variants, the scientists 
were able to create 3804 of the potential variants or 99.6% of the possible variants. It is probably 
that the variants with the 0.4% amino ac id substitutions could not be made for one reason or 
another. These 3804 were then tested for binding to the human ACE2. Finally, the RBD from 
SARS-CoV-1 was also tested. 

The Figure below is the result of the experiment. Starting with amino acid 331 and ending with 
amino acid 53 I, the amino acids that were changed are in vertical columns and are color coded. 
Shades of brown are amino acid substitutions that reduce ACE2 binding affinity and blue are 

38 https: //www .ce 11. com/ action/show Pdf?pi i=S0092-86 7 4 %282 0%2 93100 3-5 
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amjno acid substitutions that improve binding, in all cases compared to the 'native' CoV-2 SP 
sequence. White is the color of a neutral substitution which neither enhances nor diminishes 
binding. Only the dark blue substitutions provide a strong improvement in ACE2 binding. There 
is a black square along the top row that denotes amino acids in the SP that interact with the 
ACE2 protein. Unlike in the Barie analysis above, in which only five amino acids were 
considered, this group of 19 amino acids provide a more complete interaction picture. 

The first overarching observation is that most amino acid substitutions among the 201 amino 
acids are negative; while a large number are neutral. The fact that the vast majority of amino acid 
substitutions do not provide an improved ACE2 interaction is clear evidence that the CoV-2 SP 
interaction region is not newly evolved to the human ACE2. 
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There are three levels of improved binding as designated by dark blue, medium blue, and pale 
blue. Out of the 3804 variants tested, there are 4 dark blue substitutions or 0.11 % and 17 medium 
blue or 0.45%. According to the paper, the binding effect of the light blue could not be measured 
as different from the native sequence. 

The conclusion of this comprehensive work is the demonstration that for 99.45% of the amino 
acids in the 201 amino acid interaction region, the CoV-2 choice is optimized, where any 
substitution is either detrimental or, at best, neutral. 

How much could Co V-2 binding be improved or made worse by substitutions during the 
human-to-human transmission of the pandemic? 

The Figure 4 below, taken from the paper, shows that the three best amino acid substitutions 
have only a slight effect on the binding curve (Black is wildtype; curves to the left are better 
binding; curves to the right are worse binding). This is further evidence that Co V-2 is optimized 
as the original virus. 
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The authors also concluded that Anderson et al was wrong: "An initially surprising feature of 
SARS-CoV-2 was that its RBD tightly binds ACE2 despite differing in sequence from SARS
CoV-1 at many residues that had been defined as important for ACE2 binding by that virus 
(Andersen et al., 2020; Wan et al., 2020)." 

In fact , multiple studies have shown that CoV-2 binds ACE2 better than SARS-CoV-1 , 
contradicting Andersen. 

Is there e,•idence that CoV-2 in human circulation has mutations that enhance ACE2 
binding'! 

Another measure of whether CoV-2 is optimized for human infection is to see if Spike Protein 
mutations have arisen during the pandemic that improve binding of the virus to the ACE2 
receptor or if the SP amino acids are ideal from the very first human patient. 

The Starr paper addressed this issue as well. A total of 31,570 human sequences were analyzed 
to see if any of the 21 amino acid substitutions from the binding experiments (or any other fir 
that matter) were being selected for. 

Below is Figure 8 of the Starr paper. Of the 31,570 sequences, all mutations in the receptor 
interaction region were analyzed for their effect on ACE2 binding. The data below are for all 
examples of a single nt mutation ( 1192), two mutations (98), 3-5 mutations ( 42), and six or more 
(13) and the effect the mutation would have on ACE2 binding. The logarithmic scale has the 
wildtype CoV-2 as O and each negative integer is a JO-fold reduction in affinity. Shockingly, 
there is not a single mutation that is above the Oline, which would be an improved affinity for 
the ACE2 receptor. All of the mutations lower the receptor affinity. 
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Here are the results, in the words of Starr: 

"Our discovery of multiple strong affinity-enhancing mutations to the SARS-CoV-2 RBD raises 
the question of whether positive selection will favor such mutations , since the relationship 
between receptor affinity and fitness can be complex for viruses that are well-adapted to their 
hosts (Callaway et al., 2018 ; Hensley et al., 2009; Lang et al., 2020). Strong affinity-enhancing 
mutations are accessible via single-nucleotide mutation from SARS-CoV-2 (Figure SSC), but 
none are observed among circulating viral sequences in GISAID (Figure SA), and there is 
no significant trend for actual obsened mutations to enhance ACE2 affinity more than 
randomly drawn samples of all single nucleotide mutations (see permutation tests in Figure 
S8D). Taken together, we see no clear evidence of selection for stronger ACE2 binding, 
consistent with SARS-CoV-2 already possessing adequate ACE2 affinity at the beginning of 
the pandemic." [emphasis added.] 

It is striking that the authors, in observing the complete absence of any evidence for stronger 
ACE2 binding in over thirty thousand cases, would describe this as evidence of "adequate ACE2 
affinity" and not as an exceptional finding of "optimized ACE2 affinity." Of course, calling the 
SP affinity exceptional from the beginning of the pandemic would beg the question of a 
laboratory derived virus. 

Returning to the initial hypotheses, since the 3804 possible amino acids at the receptor 
interaction region of CoV-2 are 99.45% optimized for ACE2 binding and there is not a single 
example in 31,570 human CoV-2 genomes of a substitution that enhances ACE2 binding, the 
CoV-2 interaction with ACE-2 is maximized. 
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Therefore, the hypothesis, "If the SARS-Co V-2 (Co V-2) Spike Protein jnteraction with the 
ACE2 receptor is not maximized, then it is evidence that the interaction is the product of natural 
selection and not purposeful (laboratory) manipulation," is rejected. 

The alternative hypothesis, ''If the CoV-2 Spike Protein interaction with the ACE2 receptor is 
maximized, then it is evidence that the interaction was the product of purposeful (laboratory) 
manipulation," is thus accepted. 

At the time of this writing, a new RBD mutant N501 Y has been observed. It is one of the five 
potential mutations that could be expected to increase RBD-ACE2 affinity. 

This is the first example of evidence that will not be statistically quantified. The evidence is 
more consistent with having been optimized by various methods used in the laboratory than with 
the slow natural process as seen with SARS-Co V-1 and so the conservative rule that this is 
consistent with a laboratory origin (5 I%) versus zoonotic origin (49%) will be used. There will 
be no confidence adjustment. 

The adjusted likelihoods are shown in the following table. 

Evidence or process Zoonotic Origin (ZO) Laboratory Origin (LO) 

Starting likelihood 0.011 0.988 

This is the outcome favors LO over 

ZO at 51 % versus 49% 
0.51 

Impact of this evidence 
Increases the likelihood of LO by 

51/49 = 1.041 

Impact of evidence calculation 1.041 X 0.988 = 1.028 

Normalize this step of analysis 0.011/(0.011 + 1.028) = 0.011 1.028/(0.011 + 1.028) = 0.989 

djusted likelihood: Zoonotic origin (1.1 % lahoratorY. origin 98.9%). 
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vidence. Whole genome comparison of human adaption of Co V-2 compared to SARS
Co V-1 is consistent with a "pre-adaption" of Co V-2 to the human host 

A paper39 entitled, "SARS-CoV-2 is well adapted for humans. What does this mean for re
emergence?" by Shing Hei Zhan, Benjamin E. Deverman, and Yujia Alina Chan states in the 
abstract: 

"In a side-by-side comparison of evolutionary dynamics between the 2019/2020 SARS-Co V-2 
and the 2003 SARS-CoV, we were surprised to find that SARS-CoV-2 resembles SARS-CoV in 
the late phase of the 2003 epidemic after SARS-Co V had developed several advantageous 
adaptations for human transmission. Our observations suggest that by the time SARS-CoV-2 
was first detected in late 2019, it was already pre-adapted to human transmission to an 
extent similar to late epidemic SARS-CoV. However, no precursors or branches of 
evolution stemming from a less human-adapted SARS-CoV-2-like virus have been 
detected. The sudden appearance of a highly infectious SARS-CoV-2 presents a major cause for 
concern that should motivate stronger international efforts to identify the source and prevent near 
future re-emergence. [Emphasis added.] 

The following Figure from the paper best illustrates the relative SNV adaption for SARS-Co V-1 
versus CoV-2. 

A 

0 

SARS-CoV 

Late epidemic ll C r:--:--= 
Feb - May 2003 c::::::!:=-

SARS-CoV 

Early-to-mid epidemic phase 
Jan - Mar 2003 

10 20 30 40 50 60 
Nucleotide substitutions 

SARS-CoV-2 

70 0 10 

8 % pairwise comparisons 
0 50 

0 

-;;, I 
.Q ■ 
-~ 20 ••• 
1ii 
.c 
::, 
~ 

~ 40 
t:: 
(ll 

-;;; 
'c 
0.. 

"1 60 
.9 I 
6.. I 
~ I 

so I 

The paper also makes a tangential comment about posterior diversity: "It would be curious if no 
precursors or branches of SARS-CoV-2 evolution are discovered in humans or animals." 

This is another example of evidence that will not be statistically quantified. The evidence is more 
consistent with having been adapted by various known methods used in a laboratory than with 
the slow natural process as seen with SARS-Co V-1 and so the conservative rule that this is 
consistent with a laboratory origin (5 I%) versus zoonotic origin (49%) will be used. There will 
be no confidence adjustment. 

39 https://www. bi orx iv .org/ content/10 .1101/2020. 05 .01. 073 262 vl 
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The adjusted likelihoods are shown in the following table. 

Evidence or process Zoonotic Origin (ZO) 

Starting likelihood 0.011 

This is outcome favors LO over ZO 

at 51% versus 49% 

Impact of this evidence 

Impact of evidence calculation 

Normalize this step of analysis 0.011/(0.011 + 1.030) = 0.011 
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Laboratory Origin (LO) 

0.989 

0.51 

Increases the likelihood of LO by 

51/49 = 1.041 

1.041 X 0.989 = 1.030 

1.030/(0.011 + 1.030) = 0.989 
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vidence· Evidence of Co V-2 during early 2019 in wastewater from Barcelona, Spain is a 
false positive artifact 

A paper entitled "Sentinel surveillance of SARS-CoV-2 in wastewater anticipates the occuITence 
of COVID-19 cases"40 claims CoV-2 was present in Barcelona, Spain in March 2019. 
Specifically they state: 

"This possibility prompted us to analyze some archival WWTP samples from January 2018 to 
December 2019 (Figure 2). All samples came out to be negative for the presence of SARS-CoV-
2 genomes with the exception of March 12, 2019, in which both IP2 and IP4 target assays were 
positive. This striking finding indicates circulation of the virus in Barcelona long before the 
report of any COVID-19 case worldwide." 

This is a false positive 

.... 

... 
,~ ,-- , , ,- 1- , -·---+ •--

,u ~ ~ ~ ~ 

'l<J'A:">"1.1 10 ~1•1 , ,11 ""t.l LI r,,.A1 t»n ,.,ILi C 

.i l l •.I ~iU ;,..,~1 ,lfl"i'J -----~----~--~ 

00. 

,o ., 

As shown above from the paper, they found 43/45 runs with zero and two runs had only 600-800 
CoV-2 copies/L 

But the limit of detection (LoD) of their assay is 1,000,000 CoV-2/L. 

According to the Promega PCR assay FDA clearance package, the Ct at the LoD is 33-34 for the 
Nl and N2, respectively (Table 17, page 51). 41 Here the LoD is listed as I RNA/µL. 

In the paper the Ct is 40 or 6-7 above the LoD. 

his evidence is neutral as to ori in and will not be used to ad·ust the likelihoods It does 
reduce the credibility of some of the new origin theories corning out of China. 

40 https://www.medrxiv.org/content/10.ll0l/2020.06.13.20129627vl.full.pdf 
41 https://twitter. com/quay d r / stat us/134 05 7 254 354822 7 585/ph oto/1 
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vidence· WHO and Dr. Shi have spoken of the singular nature the heginning of COVID-
19 

On January 23, 2020 Dr. Shi wrote in the draft of her paper: "The almost identical sequences of 
this virus in different patients imply a probably recent introduction in humans ... "42 By February 
3, 2020, when the final version of this paper was published, this sentence had been deleted. 43 

On April 23, 2020 the WHO stated: "All the published genetic sequences of SARS-Co V-2 
isolated from human cases are very similar. This suggests that the start of the outbreak resulted 
from a single point introduction in the human population around the time that the virus was first 
reported in humans in Wuhan, China in December 2019."44 

The evidence is more consistent with a single introduction in a laboratory accident like the 
Jack of posterior diversity and seroconversion reported earlier. This evidence will not be 
used to adjust probabilities but is included because it could be a form of party admissions 
of unfavorable facts. 

42 RaTG13 paper as a preprint 
43 RaTG13 final Nature paper 
44 WHO document page 2 of 12 
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vidence. Mammalian biodiversity and bat species differences between Yunnan and Hubei 
Provence are significant and are not supportive of a zoonotic origin 

Summary. SARS-CoV-2 is most closely related to bat coronaviruses from Yunnan, a rural 
province in South West China. Wuhan, where the pandemic began, is a large urban city of 11 
million inhabitants in north central China. They are approximately 1900 km apart. 

This is the US equivalent of the difference between New York City (population 8.4 million) and 
the Everglades in Florida, 2000 km away. The incongruent image of a bat or intermediate host in 
the Everglades somehow finding their way to New York City is a clear demonstration of the 
difficulty in thi s hypothetical transmission process. Nonetheless, a strict literature-based analysis 
will be conducted. 

If COVID-19 is a zoonotic disease it must have travelled from bats to humans or from bats to an 
intermediate species to humans. Therefore, an examination of mammalian biodiversity 
differences and commonalities between Yunnan and Wuhan might provide useful information 
about the intermediate host or the particular bat species. 

Peter Daszak, Zhengli-li Shi and colleagues published an August 2020 paper entitled, "Origin 
and cross-species transmission of bat corona viruses in China," 45 in which they make a number of 
observations that are relevant to this analysis. It should be remembered that multiple, strong, 
public statements over many months by both lead authors that SARS-CoV-2 is a natural zoonosis 
have been made. 

Yunnan and Hubei Provinces have very dissimilar mammalian diversity 

Quoting from the Methods section of the paper: 

''Defining zoogeographic regions in China 

Hierachical clustering was used to define zoogeographic regions within China by clustering 
provinces with similar mammalian diversity45. Hierarchical cluster analysis classifies several 
objects into small groups based on similarities between them. To do this, we created a 
presence/absence matrix of all extant terrestrial mammals present in China using data from the 
1UCN spatial database84 and generated a cluster dendrogram using the function hclust with 
average method of the R package stats. Hong Kong and Macau were included within the 
neighboring Guangdong province. We then visually identified geographically contiguous clusters 
of provinces for which Co V sequences are available (Fig. l and Supplementary Fig. 1). 

We identified six zoogeographic regions within China based on the similarity of the mammal 
community in these provinces: SW (Yunnan province) , NO (Xizang, Gansu, Jilin, Anhui, 
Henan, Shandong, Shaanxi, Hebei , and Shanxi provinces and Beijing municipality), CN 
(Sichuan and Hubei provinces), CE (Guangxi , Guizhou, Hunan, Jiangxi, and Zhejiang 
provinces), SO (Guangdong and Fujian provinces, Hong Kong , Macau, and Taiwan), and HI. 
Hunan and Jiangxi , clustering with the SO provinces in our dendrogram, were included within 

45 https://www .nature. com/ articles/ s414 6 7-020-17 687 -3#Sec19 
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the central region to create a geographically contiguous Central cluster (Supplementary Fig. l). 
These six zoogeographic regions are very similar to the biogeographic regions traditionally 
recognized in China85. The three P-CoV sequences from HI were included in the SO region to 
avoid creating a cluster with a very small number of sequences." 

Below is a cluster dendrogram of Chinese provinces based on similarities between their 
mammalian diversity (hierarchical clustering). Provinces with Co V sequences available in this 
study are highlighted in bold. 
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Supplementary Figure 1: Cluster dendrogram of Chinese provinces based on similarities between their 

mammalian diver-;ity (hierarchical clustering). Provinces with Cov sequences ava ilable In this study are 

hlghlighted in bold. 

The y-axis height is a measure of the biodiversity with 1.0 being complete similarity and 0.0 
being no similarity. As expected for the geography and location of the two provinces, Yunnan 
(red arrow above) and Hubei (green arrow above) have a height score of about 0.1, with seven 
branches and six nodes separating them. This is close to the biggest different in mammalian 
biodiversity of any two locations in all of China. 

In conclusion, Daszak and Shi et al. demonstrate that the mammalian biodiversity between 
Yunnan and Hubei is very significant, reducing the options fo r a common intermediate host to be 
the natural condu it between bats and humans. 
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Shi and Daszak statement: "SARS-CoV-2 is likely derived from a clade of viruses originating 
in horseshoe bats (Rhino!ophus spp.). The geographic location of this origin appears to be 
Yunnan province." 

This is evidence will not be statistically quantified. The evidence reduces the biodiversity 
overlap needed to create a common intem1ediate species between the two provinces and so the 
conservative rule that this is consistent with a laboratory origin (51 %) versus zoonotic origin 
(49%) will be used. There will be no confidence adjustment. 

Evidence or process Zoonotic Origin (ZO) Laboratory Origin {LO) 
Starting likelihood 0.011 0.989 

This data from Shi & Daszak 

disfavors a ZO 
0.51 

Impact of this evidence 
Increases the likelihood of LO by 

51/49 = 1.041 

Impact of evidence calculation 1.041 X 0.989 = 1.030 

Normalize this step of analysis 0.011/(0.011 + 1.030) = 0.011 1.030/(0.011 + 1.030) = 0.989 

Because of the rule on the use of significant figures, the likelihood does not change. 

d"usted likelihood: Zoonotic o · 
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vidence: The ancestor of SARS-CoV-2 can only obtain a furin site by recombination 
outside of the sarbecovirus subgenera but there is strong evidence that coronavirus 
recombination is largely limited to the clade level, with limited evidence of sub-genera or 
genera recombination 

• SARS-CoV-2 is a beta coronavirus, subgenera sarbecovirus and is the only sarbecovirus 
with a furin site. 46 

• Furin sites can be found in either alpha or gamma coronaviruses or the other beta 
coronavirus subgenera. The following Figure from reference 66 shows examples of such 
coronaviruses (furin containing viruses are shown in red): 
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• To acquire a forin site in nature would require a co-infection between the CoV-2 
sarbecovirus ancestor and a forin-containing non-sarbecovirus as shown above. 

• However, there is no evidence of recombination in corona viruses at either the genus level 
or the subgenus level; only at the clade level. 4748 

• There is also evidence from Daszak and Shi that within the subgenera of the beta 
coronaviruses, there is bat host specificity. So each subgenera of coronaviruses has a 
preferred bat host species. This reduces the opportunities for a co-host event to pem1it 
recombination. 49 The phylogeny below shows the problem of host incompatibility for 
beta coronaviruses (from reference 69): 

46 https://www .sci e need i rect. com/sci e nee/a rticl e/p ii/S18 7 3506120304165 ltfOO 15 
4 7 file:/// C :/Use rs/Steve n%20Quay/D es ktop/jou rn a I. pgen .1009 2 7 2 .pdf 
48 https://academic.oup.com/mbe/advance-article/doi/10.1093/molbev/msaa281/5955840 
49 https://www .nature,com/articles/s41467-020-17687-3#Sec2 
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cx-cov (al and f)-CoV (b) maximum clade credibility anno(J(ed crees using complete dacasets of 

Rr/Rp sequences and bac hose family as discrete characcer state. Pie charts locaced at 1he root and 

close to the deepesc nodes show che s1a1e posterior probabilicies for each bm family. Branch color 

correspond 10 che inferred ancestra l family ,,ith the highest probabi lity. Branch length. are sca le 

according to relative time units (clock rate= LO). Well·supported nodes (posterior probability~ 

0.95) are indicated with a black dot. The JCTV approved CoV :;ubgenern were highlighted: 

Rhinacovirus (Ll). Derncol!irus (l2), Myotacouirus (l3), Pcdacovirus (LSI. Ny,:tacovirus (l6), 

Mimmacovirus (L7), and an unidemified lineage (L4) for o:-CoVs: and Merbecouirus (Lineage CJ. 

Nol!ecouiru (lineage D).Hil!ecouirus (lineage E), and5ar/Jecouims(Lineage B) for f)-CoVs. 

• Daszak and Shi also identified preferred directions of host switching. Since RaTG 13, the 
closest coronavirus to SARS-CoV-2, is most closely related to viruses with bat hosts 
from the family , Rhinolophidae, it would be reasonable to expect forin-containing viruses 
from other bat hosts to migrate into Rhinolophidae, recombine by methods which have 
not been identified, and then the furin-containing sarbecovirus could evolve into the 
ancestor of SARS-CoV-2. Unexpectedly, Daszak et al. found host migration for the 
Rhinolophidae bats only outward and not inward, as required by the above, admittedly, 
convoluted process. The data Figure is shown here: 

b d • Dont;II • ~r 
Ah,noloph1dae ' 

.V 
1 ! 

.11 ! : 
I I ; 

// 
ri-covs 

H,ppos,de ridae 

Strongly supported host switches between bat families for" Co Vs la) and~ Co Vs \bl. Arrows 

indicate the direction of the switch: arrow th i c~ne,s is pro portiona I to the SI<' itch si)!:n i fie a nee I eve I, 

only host switches supported by stroni: Bayes factor (Bt) ~ IO are shown. I listograms of total 

numher of ho~r-swirching event~ (~rare chan.ges courHS using Markn\l jumpc;,) from/ro eac:h har 

f:unily "long the signiflcllm imer-famlly witches for o·Co\ls (c) ;ind fl-Co Vs (d i. 

• Daszak and Shi also observed outward host switches from Rhinoiophus at the genera 
level as well, also against a hypothesis for furin-site acquisition: 
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sii:n lficance level IUaves faclor. Bf I. Onl• host swilchcs supported by moni: Bf values ~10 are 
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• Finally, this paper by Daszak and Shi states: "We used our Bayesian discrete 
phylogeographic model with zoogeographic regions as character states to reconstruct the 
spatiotemporal dynamics of CoV dispersal in China." If SARS-CoV-2 began in Yunnan 
and first crossed over into humans in Wuhan, this analysis should support a northernly 
spatiotemporal dispersal of beta corona viruses. Unfortunately, Daszak and Shi cannot 
catch a break; their own data do not support the expected route of dispersion: 

P-CoVs 

b 

I I 
Strongly supported d ispe r i;a I rour~s { B:1yes factor. BF -=- lO) over rect"nL evulUli on a r y hi:!-..lOr lrt' a mo n.g 

China zoogeographic regions for a·CoVs {a) and 13·CoVs (bl. Arrows indicate ,he direc1ion ohhe 

dispersal rou!e: arrow thickness is proport ional to !he dispersal route significance level. Dari.er 

arrow colors indicate older dispersal ,-ents. Histo11rnms of total number of dispersal events 

(Marl.ov jumps/ from/to each region along the signific,1nt dispersal rou!es for a-CoVs {C/ and~-

CoVs < d). :>ID Nnrthernregion. CN Centn,I northern region. 'iWSouthwe>1ern region. CE Cent ml 

region , SO Sout l1ern region , HI l-lairino, bland , 

As shown in the above Figure the only dispersal routes into Wuhan, which is in the CN 
region, are from the northern region. And the northern region has no inward dispersals 
from the SW, southwest region, where Yunnan and the origin of the ancestor of SARS
Co V-2, is located. 
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• Independent evidence documents that Hubei province does not have the bat species 
needed for SARS-CoV-2 reservoir host50 

While statistical models of this data could be interesting and infonnative for general research 
about future spillovers, this is evidence will not be statistically quantified for this analysis. The 
evidence reduces the opportunities for subgenera co-infection and furin-site recombination into 
the CoV-2 ancestor and so the conservative rule that this is less consistent with a zoonotic origin 
(49%) versus laboratory origin (49%) will be used. There will be no confidence adjustment. 

The results from the calculations are shown below. 

Evidence or process Zoonotic Origin (ZO) Laboratory Origin (LO) 
Starting likelihood 0.011 0.989 

This data from Shi & Daszak and 

the 'furin sites are everywhere' 0.51 

paper are disfavored 

Impact of this evidence 
Increases the likelihood of LO by 

51/49 = 1.041 

Impact of evidence calculation 1.041 X 0.989 = 1.030 

Normalize this step of analysis 0.011/(0.011 + 1.030} = 0.011 1.030/(0.011 + 1.030) = 0.989 

so file :///C :/Use rs/Steve n%20Quay/Des kto p/Zha ngeta 12009. pdf 
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vidence: Of 410 vertebrate species tested for affinity to Co V-2 Spike Protein binding 
domain, primate ACE2 receptor, including human and VERO monkey cells, are the best at 
binding and bat species ACE2 are the worse, making direct bat-to-human host jumping 
extremely unlikely 

• An examination of the ACE2 receptor binding domain amino acid sequences and their 
suitability for interacting with SARS-CoV-2 was performed in 4 10 vertebrates, including 
252 mammals. 51 

• A five-category binding score was developed based on the conservation properties of 25 
amino acids important for the binding between ACE2 and the SARS-CoV-2 spike 
protein. 

• Only mammals fell into the medium to very high categories and only primates scored 
25/25 for binding. 

• This implies that SARS-Co V-2 is optimized for human ACE2-bearing cells from the first 
introduction into the human population, an observation that contradicts a zoonotic origin. 

• It also suggests that other primates may be the proximate species from which SARS
CoV-2 entered the human population. 

• Both VERO monkey kidney cells and ACE2 humanized mice would quality as an 
intermediate species by this criterion. 

• Surprisingly, "all chiropterans (bats) scored low (n = 8) or very low (n = 29), including 
the Chinese rufous horseshoe bat, from which a coronavirus (SARSr-CoV ZC45) related 
to SARS-CoV-2 was identified." 

• This is evidence that bats are probably not a reservoir host for SARS-CoV-2. 
• A separate study observed: "Severe acute respiratory syndrome coronavirus 2 did not 

replicate efficiently in 13 bat cell lines. "52 

• The following two Tables are taken from the paper and are organized according to ACE2 
SARS-CoV-2 affinity. from highest to lowest: 

51 https://www .pnas.org/content/117 /36/22311 
52 https://wwwnc. cd c.gov / e id/ article/2 6/12/20-2 308 article 
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While statistical models of this data could be interesting and informative this is evidence will not 
be statistically quantified for this analysis. The evidence is another way of looking at the pre
adapted state of the Co V-2 for humans and suggests that primate animals, monkey cell cultures 
like the VERO cell, and humanized mice could be likely laboratory models that were used by the 
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WIV in GoF research. This will contribute a 51 %/49% contribution in favor of laboratory 
compared to zoonotic origin. There will be no confidence adjustment. 

The results from the calculations are shown below. 

Evidence or process Zoonotic Origin (ZO) Laboratory Origin (LO) 
Starting likelihood 0.011 0.989 

A study of 410 animal ACE2 receptors 

shows CoV2 binds best to humans and 0.51 

other primates and worst to bat species 

Impact of this evidence 
Increases the likelihood of LO by 

51/49 = 1.041 

Impact of evidence calculation 1.041 X 0.989 = 1.030 

Normalize this step of ana lysis 0.011/(0.011 + 1.030) = 0.011 1.030/(0.011 + 1.030) = 0.989 
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vidence· Did a Review of Samples Collected from a Mineshaft Cause the COVID-19 
Pandemic? 53 

Abstract. The origin of the COVID-19 pandemic caused by SARS-CoV-2 has been hotly 
debated. Proponents of the natural spillover theory allege that the virus jumped species, possibly 
via an intermediary host, to cross over to humans via the wildlife trade or by other means. 
Proponents of a rival theory allege that the virus escaped from a laboratory in Wuhan. This 
research presents circumstantial evidence of a transmission route via a late 2019 review of 
samples collected from a mineshaft in Mojiang, Yunnan Province, China. It examines the 
activity at the Wuhan Institute of Virology in late 2019, when samples from a mineshaft 
associated with a suspected SARS outbreak were being reviewed. It proposes that spillover 
occurred during this review of samples including of a virus (BtCoV/4991 ) only 1 % different to 
SARS-CoV-2 in its RNA-dependent RNA polymerase (RdRp). It also proposes that the chance 
of identifying the outbreak may have been reduced by the issuance of new influe nza guidance in 
November 20 19. 

It is a meticulous sourced analysis. It purposely avoids the question of whether SARS-Co V-2 
was being grown or manipulated in the laboratory. 

This wilJ not be used to adjust the likelihoods. 

53 https://zenodo.org/record/4029545#.X-x f9gzbOg. Author anonymous. A meticulously documented analysis 
that concludes an accident occurred at the Wuhan Institute of Virology during the fall of 2019. Includes many 
primary documents from Mandarin. No direct evidence of 'what' was the nature of the accident or if it was SARS
CoV-2. 
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From the WHO Terms of Reference for the investigation of the origin of SARS-CoV-2: 54 

"The Huanan wholesale market is a large market (653 stalls and more than 1180 employees) 
mainly supplying seafood products but also fresh fruits and vegetables, meat, and live animals. 
In late December 2019, 10 stalls operators were trading live wild animals including chipmunks, 
foxes, racoons, wild boar, giant salamanders, hedgehogs, sika deer, among others. Farmed, wild 
and domestic animals were also traded at the market including snakes, frogs, quails , bamboo rats, 
rabbits, crocodiles, and badgers. The market was closed on 1 January 2020, and several 
investigations followed, including environmental sampling in the market, as well as sampling of 
frozen animal carcasses at the market. Of the 336 samples collected from animals, none were 
PCR positive for SARS-CoV-2, whereas 69 out of 842 environmental samples were positive by 
PCR for SARS-CoV-2. Sixty- one of those (88%) were from the western wing of the market. Of 
these, 22 samples were from 8 different drains and sewage, and 3 viruses were isolated, 
sequenced and shared on GISAID. These were virtually identical to the patient samples collected 
at the same time (>99.9 % homology)." 

For contrast, with SARS-Co V-1 91 civets & 15 raccoon dogs in wet markets were tested with 
106/106, 100% positive. 55 

This will not be used to adjust the likeW1oods. 

~urrent likelihood: Zoonotic origin {l.l %). laboratory origin (98.9%) 

54 https://drive.google.com/file/d/lrx0W2efbEOR1Ag- lALWTgD22VsWbTIO-/view 
55 https://www. ncbi. n Im. n i h .gov /pmc/ a rticl es/PM Cl 212 604/ 
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vidence· Analysis of the hospital of admission for COVID-19 patients during December 
2019 places "ground zero" for the outbreak somewhere along Line 2 of the Wuhan Metro 
System. 

Line 2 carries 500,000 people per day and services the Wuhan Institute of Virology, the 
Hunan Seafood Market, the high-speed rail system, and the Wuhan International Airport 

A preprint manuscript 56 reported that the earliest genomic cluster of SARS-CoV-2 patients is a 
group of four individuals associated with the General Hospital of Central Theater Command of 
People's Liberation Army (PLA) of China in Wuhan. This cluster contains the "Founder 
Patients" of both Clade A and Clade B, from which every SARS-Co V-2 coronavirus that has 
infected every patient with COVID-19 anywhere in the world has arisen. 

The PLA Hospital is about one mjJe from the Wuhan lnstjtute of Virology (WIV) and the closest 
hospital to WIV. Both the PLA Hospital and WIV are serviced by Line 2 of the Wuhan Metro 
System. The Hunan Seafood Market is also located adjacent to Line 2. All patients between 
December 1st, 2019 and early January 2020 were first seen at hospitals that are also serviced by 
Line 2 of the Metro system. 

With 40 hospitals located near seven of the njne Metro Lines, the likelihood that all early 
patients were seen at hospitals only near Line 2 by chance is about 1 in 68,500 (p-value = 
0.0000146). The inference then would be that the early spread of SARS-CoV-2 was through 
human-to human transmission on Line 2. 

Line 2 carries one million passengers per day and assuming most are round trip business workers 
going to and from work in the morning and evening, represents 500,000 riders or about 5% of 
the Wuhan population. A very recent publication detem1ined that, in fact, 500,000 residents of 
Wuhan contracted COVID-19, a ten-fold upper estimate. 57 The coincidence of my prediction that 
500,000 riders on Line 2 were likely exposed to SARS-CoV-2 in late 2019 and the recent 
admission from Chinese CDC that Wuhan had 500,000 COVID-19 cases is duly noted! 

Line 2 connects to all eight other lines of the Wuhan Metro System (1, 3, 4, 6, 7, 8, 11, and 
Yanglu) facilitating rapid spread in Wuhan and Hubei Province, and also services both the high
speed rail station (Hankou Railway Station), facilitating rapid spread throughout China, and the 
Wuhan International Airport (Tianhe International Airport), facilitating rapid spread throughout 
Asia, Europe, and to the United States. In fact, direct human-to-human spread from the 
Reference Sequence patient to patients around the world is suggested by an unexpectedly 
reduced genome base substitution rate seen in patient specimens in cities with direct flights from 
Wuhan. 

56 https: //zen od o. org/record / 41192 63# .X-rsz Ng zbOg 
57 htt ps://mp.weixin,qq.com/s/LXTfDmsQLf3qZn u S MxcA ; 
https://thehill.com/policy/international/china/531935-study-shows-wuhan-coronavirus-cases-may-have-been-10-
times-higher 
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In a separate paper by Quay and Lee from May 2020, now accepted for publication in 
Epidemics, 58 they provide evidence that COVID-19 was appearing in California as early as the 
first week of 2020. This is likely due to direct flights connecting Line 2 to the Wuhan airport and 
then to San Francisco. 

While of little probative value, this 50-second video 59 from Rep. Steven Smith's (R-GA) Twitter 
account is a concise summation of this evidence: the speaker is Peter Daszak, at 17-seconds it 
shows a crowded Wuhan Metro Station with a Line 2 sign overhead, and then at 25-seconds it 
shows Drs. Daszak and Shi looking at a computer screen inside the Wuhan Institute of Virology. 

In conclusion, Line 2 of the Wuhan Metro System services the PLA Hospital with the first 
genomic cluster of patients with COVID-19, the hospitals where patients first went in December 
2019 and early January 2020 and is the likely conduit for human-to-human spread throughout 
Wuhan, China, and the world. 

The Hunan Seafood Market, Wuhan Institute of Virology, and the Wuhan CDC, all locations 
suggested to be the possible source of SARS-Co V-2 in Wuhan, are also all serviced by Line 2 of 
the Metro system, suggesting this public transit line should become the focus for fmiher 
investigations into the origin of this pandemic. 

Given that the Hunan Seafood Market has been removed as a source for the origin of CoV-2, this 
evidence will contribute a 51 %/49% contribution in favor of laboratory compared to zoonotic 
origin. There will be no confidence adjustment. 

The results from the calculations are shown below. 

Evidence or process Zoonotic Origin (ZO) Laboratory Origin (LO) 
Starting likelihood 0.011 0.989 

The finding of Line 2 as the likely geoorigin 

for CoV-2 and the fact it services the WIV 0.51 

this evidence favors a LO 

Impact of this evidence 
Increases the likelihood of LO by 

51/49 = 1.041 

Impact of evidence calculation 1.041 X 0.989 = 1.030 

Normalize this step of ana lysis 0.011/(0.011 + 1.030) = 0.011 1.030/(0.011 + 1.030) = 0.989 

djusted likelihood: Zoonotic ori~n 1.1 % ). laboratol"_l'. origin (98.9% ). 

58 https://www.researchgate.net/pu blication/3417 42303 COVI D-
19 May Have Have Reached United States in January 2020 05272020 
59 https://twitter.com/i/status/1264742199754756097 
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vidence· SARS•Co V •2 infection, based on antibody seroconversion, was not found in 39 
archived specimens taken from cats (1/3 feral) between March and l\tlay 2019 60 
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Based on these results, the prevalence of SARS-CoV-2 in domestic and feral cats prior to 
January 2020 is less than 8% with a 90% confidence interval. 

This will not be used to adjust the likehl1oods. 

urrent likelihood: Zoonotic o · __ o in (98.9%} 

60 https://www.tandfonline.com/doi/fu ll/10.1080/222217 51.2020.1817796 
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vidence· The extraordinary pre-adaption of SA RS-Co V-2 for human ceHs is 
demonstrated by a paper looking at a tRNA adaption index. 61 

"The proteome of SARS-CoV-2 is mainly composed of the replicase polyprotein (ORF lab) and 
of structural proteins: the spike glycoprotein, the membrane and envelope proteins, and the 
nucleoprotein [41]. Based on the genomic codon usage of each of the possible host species, we 
compute the codon adaptation index (CAI) and the tRNA adaptation index (tAI) to estimate the 
translational efficiency of SARS-CoV-2 proteins in each host (Fig 3A and 3B and S2 Table). 
Humans are among the top three species whose CAls are mostly over 0. 70, together with ducks 
and and chicken. In terms of the tAI, humans show the highest translational adaptation among all 
others, followed by chicken, and, to some extent, mice and rats. On the other hand, cats, ferrets, 
pigs, and dogs are less translationally adapted than humans both by CAI and tAI." 
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As shown in panel B above, the tRNA Adaption Index is highest, by far, for humans (blue arrow) 
followed by the red junglefowl. This is additional evidence of the extraordinary adaption to 
humans of SARS-CoV-2 from the very beginning. This also is the first evidence of a reasonable 
intermediate host but based only on these in silico data. 

This will not be used to adjust the likelihoods. 

urrent likelihood: Zoonotic ori in 1.1 % ) laborator in 98.9%) 

61 https: //jo urn a Is. plos .org/ploscompbi ol/ article? id= 10.13 71/iou rna I. pcb i.10084S0#pc bi.1008450. s004 

@2021. Steven C. Quay, MD, PhD Page 70 of 77 



Ba_yesian Analysis of SARS-CoV-2 Origin - Rev. 2 
F1~m~O~~Cl9B~, M~~OOS61832 "UNCLASSIFIED" 

CONFIDENTIAL 
4/2/2025 Pag9a\fllary 2021 

vidence: Evidence of Lax and disregard of laboratory safety protocols and regulations in 
China 

A collection62 from the Chinese Q&A website, https://www.zhihu.com/, of first-hand 
documentation of laboratory safety breaches and incidents within a large number of laboratories 
with diverse research subjects and purposes in the People's Republic of China (PRC). The 
laboratories involved including Chemistry labs, Biolabs, Computer labs as well as Physics and 
Engineering labs. 

From these first-handed documentation, we obtained evidence of relaxed safety regulations and 
frequent breach of such regulations , with reasons ranging from poor training/education on lab 
safety, chronic ignorance of safety rules to intentional breach of protocols for purposes other 
than the research projects of the lab(s) of which the breach was documented in. 

Such breaches often resulted in safety accidents ranging from physical injury, chemical burns, 
chemical leaks, damage to property to lab-acquired infection and escape of in-lab pathogens. 
With consequences from personal-level to institution-level. 

Here is the reference to the State Department cables concerning safety concerns at the WIV. 63 

The following document shows that in June 2019, the Chinese CDC was soliciting for the 
removal of 25-years of solid and liquid medical waste. The total is close to two tons including 
three kg of highly toxic waste. 

This is a Google translation of a Mandarin-original website shot from June 27, 2019. The URL 
highlighted above will lead to the original, which is now removed from the internet. Having 25 
years of toxic waste on site shows a level of lab safety disregard that is staggering. 

I do not think this is directly linked to Co V-2 origin but is a statement about the Chinese CDC. 
As a reminder, this facility is about 300 meters west of the Seafood market where Co V-2 was 
originally thought to originate. 

61 https://zen od o. o rg/record/ 43 078 79# .X-y Uo9gzbOh 
63 https://foi a. state .gov /Se a rch/Resu Its. a spx ?case Nu m ber=F-2020-05 255 
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11 12212020 City Center tor Disease Control and Prevention Laboratory Hazardous Chemical Waste Disposal Procure 
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_ ~ view/11147 html 

~ II 

This is a Google translation of a Mandarin-original website shot 
from June 27, 2019. The URL highlighted above will lead to the 
original, which is now removed from the internet. Having 25 years 
of tox ic waste on site shows a level of lab safety disregard that is 
staggering. I do not think this is directly linked to CoV-2 origin but 
it is a statement Re the Chinese CDC. As a reminder. th is facility 
is about 300 meters west of the Seafood market where CoV-2 
was originally thought to orig inate. 

ur ctm~nt location: Hom~ 

News topic Disease Control Neiw~ 

Municipal Center for Disease Control and Prevention Laboratory Hazardous Chemical 

Waste Disposal Procurement Project Announcement on Single Source Procurement 

Method 

The hazardous chPmical waste (including solid. liquid, and a small amo,mt of highly to•ic drugs) gPnPrated in 

the s.cientifk research proces.-s. of our center laboratory has. not been effe,ctively treated from 1994 to 2019. The total 

amount of solid and liquid waste of medical waste in the center is The total amount is dose to 2 tom, of which 

nearlv 3 kg ot highly toxic chemicals are contained. which poses a certain safety hazard to the working environment 

of the center. In order to ~hminate potential safety hazards. it is planned to conduct a one-time disposal of 

hazardous chemical wastes accumulated in the center. 

The center conducted a public bidding for the medical waste treatment project on June 12. According to the 

"National Hazardous Waste List", th~ highly toxic substances t~sted in our laboratory are classih~d as HW49. 

Therefore, the corresponding hazardous waste treatment company or unit n1ust have The corresponding 

qualifications. As of the deadline for r<'(jistration. onlv Hul><'i Zhongyou Youvi Environmental Technology Co .. Ltd 

has met the ~ualif1cation ,esponse. 

Med,cal waste treatment is closely related to biosafety, environmental safety, public h&ilth safety and other 

a,peds, and " a top p, 1oriry for p~ople"s livelihood. In view of the actual S11ua11on of the bidding, 1t is planned to 

pur<hase the central medical waste tr&itment project from a single source. and it is recommended Environmental 

P,ote<tion T ~,hnology Co .. Ltd "HW4~- ~ualificat1on Is publlc1ud from a single source. The publ1c1ty period is 3 

working days. 

CLlntact r>umber: 027 85801768. 

This will not be used to adjust the likelihoods. 

~ urrent likelihood: Zoonotic origin 1.1 %) laborato 
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vidence: The careful words of Dr. Shi do NOT say she did not have SARS-Co V-2 at the 
WIV. 

This Figure contains guotes from an article about Dr. Shi and her reaction to the beginning of the 
COVID-19 pandemic. 

'' ~h1 .a ~i~il•1oJJ ... 1 i.-.ht1 ,~ c,:l,-11 r,11lli1~ n11•1-11·~ ·1"11 \\,m111c1-1ri t1"'• 

-coll~.'lgtli!'<" bN:aun o1ht!111rn.i hur.it ll(!:~pt,:11111:m~ m bnt Cll\ll'SO'.M tbl!' 

i:i~11fi ~1'11r~ l\;'l,l~-.:l VIII rir1l1i11 ,n ,nfrir~l!l"'P' ~,,,, n,'I~ ... ~,r,n,:in,i m Sl11m.5!111• 

n1111l l1"}l...,.,...1;17 ,hr ti•~1 t:-,H1 l,~.-1,;: le \,\1l1.11n, ~i 1,iiml,r,r,-,.J. 11 llh,r, 

rn11mci~I h ..... hll .illthrint,,l ~ Lt \\T'Jill,," ~na ~1~5 ·1 ll1d ~w,p,;pe,rt~d 

t!1 ~ k:!1id,i;:,ftlm1~ ,.,, h111p~111c, W1.1h.11i . In nic1lr,111 {11fr:1.11 • H~r ,tudi,,i--c. hul 

.shat.\ 11 !hn.t tl\r ~11lhtm, ~ubtt,;,:p!A'"~ r,.("Pjl,..4; <ir c,;""'11i;di;ir1;;,. 011o11"6~i l'l,t:li;l 

l"wlClan IJ.,,,. tblt' ,grti111tl!'Sl ri5k of rooorui~i.TUSPS JLH□ping t-0 l:iwnans rlom 

.tmi1c,.11l$ p;'l.1:'ht'1tl;1irl~ ._t,i;," l,:,111;11,"f:l ~t\~t ,orT-11.111)',":I~- Tf 
,i;i;'.ll:"mb-\"k1;1,i;"I. 11"ti:'l'I !I~ ,;;Ll-lp.r'I!. 1br rtmtmbi;:-t"'I. I.hi 11~111i=;, &¢t111M 1l1rr l'l~~-11-

-coDH! from 01.1r llllb-7'r ' ' 

9,600.000 square kilometers (3,700,000 sq mi) .-

._.. .I.,.. - ■• .-~· ....... ,. ,,.. 
~1:;..-

'' TlvM \NnNrli~. S'h1'51.N.mhul Ml'n Wli!d. w to1;1.,~!I!' U..vu1J.!i 

~[@" or I: mi11,pshafl L11 YWUl.il□ ·1- mot1!1b.l:r1ow: MOJl,ut! CooCJ~•-f:lffiOU!i 

ror st~ !(l'ffJ:'lllllt'llrd l\l·rr U·•- wl!i,;,in, tL~ lj'IIIMn tUflfl~ ftQll'.I 

pn!!lLlllilfl~lu;;t' di!Y.1!'5 ('t\l.u oi tbl!'m dJl!C!.) . .\ti.i!'r S111mp-3in~ 1M <':l'"t' for 11 
~ Hr th@" rt'5oM1'ChiPH- ,dl,5'['0..-1M-i!'d. 1!1 dlY~r_:.,:, '10~].' .-.i 00"')[1 ~~lnL!t-5 1..D 5j,;: bl:t 

-~~;i. hi t'll.411'1~' Ci1'tt.\. 1'.111,Jltlp]i!' ~~t,i( .ll:ti;'ll.J;t'I~ ~ i11f~ 11. ~(lli!;'ki ,1mlr.illll. 

!urnrn~ it 1nt.o- ii fl}l□~ lac ton· D\ fil""' ,i~ tJ 

Notice in the last frame Dr. Shi says two strange sentences: 

'' ~i., l115lruc-i.cl h~r1Hrn t.-. '"',Pl'ilt 1h IIP5ts e111-d , 1111t tljl!" '-llllll!' tim1t, ~,.nt i lw 

1,u111il.-t tu-nliutlwt l11h1fllt1Jt'\ L1, '>l'tlU.f'11A.¥1ht 1i•ll \Ll'lll 1.!;~l1•titw~. 

::'ifL .. nv,.la1]!'.i.l11'" r1,m1.L,.1ll~ ,11•J1[ ,l11mi,l1 !we u,..,.11 l,i1U\.'11;■ lt1c_1 ·._ rir'1.UJL1• 

1rom the p-~~, rl!'\l,-~l!"-11~ to chl!('k rrr"'m- mi~l.1nd.lin~ot"!"ipl!r.rn"'nrlllll 

matt•t'lal,., 11".5-pt.'1:hi[h• rl'Ul [IJ~ d~JJ,Oo..ti:I Shl 1t'1•~thL"t.! .!i ~ ll'!;h-Of r~lLt•f vi lwri 

•hL· L"-~ulb r-,1.cm• 1.1.d,, IIU[LI' u111JL•.H'l.jLlt'[ll4'~ IJllLLlu.'tl 1.l1C1"'l' ... r 1.h~ ,1ru'>t'"~ 

hol!!n....,,m Ind :s,;rnp-ll!'d trom bot ,.-.1-e5 ~n,~i ~,Jt,, 1ooJ.;.n load oftm~ 

m100, • .ih'"~.!I\J... -J h!id twt ~tt•p1 n v.inl:. fort.l;n• ~ ~ tt 

Sentence 1: " ... she frantically went through her own laboratory's records from the past few years 
to check for any mishandling of experimental materials , especially during disposal." 

If you don 't know what you are looking for thi s, "especially during disposal ," is a bit of an odd 
qualifier. Other evidence elsewhere suggests that, in fact , di sposal may have been a likely source 
of the accidental lab release. 

Sentence 2: "She breathed a sigh of relief when the results came back: none of the sequences 
matched those of the viruses her team had sampled from bat caves." 

If Dr. Shi had created SA RS-Co V-2 as a chimera, perhaps starting with one of those ca-ve 
viruses, of course you would no longer have a sequence match. This is a probably truthful 
statement that leaves open the question of lab creation. 

This wiIJ not be used to adjust the likelihoods. 
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vidence· The Good, the Bad and the Ugly: a review of SARS Lab Escapes64 

In 2003---04, in the wake of the SARS epidemics, there were multiple cases of laboratory 
acquired infection (LAI) with SARS in just a few months: first in a P3 in Singapore, then in a 
military P4 in Taipei and last a protracted case in a P3 in Beijing. The '\\!HO SARS Risk 
Assessment and Preparedness Framework' has a good summary of these lab accidents: 

Since July 2003, there have been.frJUr occasions when SARS has reappeared. Three of these 
incidents [note: Singapore, Taipei and Beijing] were attributed to breaches in laboratory 
biosafety and resulted in one or more cases of SARS. The most recent laboratory incident [note: 
in Beijing] resulted in 9 cases, 7 of which were associated with one chain of transmission and 
with hospital spread. Two additional cases at the same laboratory with a history of illness 
compatible with SARS in February 2004 were detected as part of a sunie-y of contacts at the 
facility. [i. l] 

This article reviews some of these cases and discusses briefly some of the insights that were 
gained from these at the time. 

Another article along the same lines is, "10 incidents discovered at the nation's biolabs"65 This 
included Dr. Baric' s laboratory in which "(b)etween April 2013 and September 2014, eight 
individual mouse escapes were reported at the University of North Carolina-Chapel Hill. Several 
of the mice were infected with either SARS or the HlNl tlu virus." 

Dozens of holes in BSL-4 'spacesuits' 

As a key protection against the world's most deadly pathogens, including the Ebola virus, 
scientists in the BSL-4 labs at the U.S. Army Medical Research Institute of Infectious Diseases 
(USAMRIID) at Fort Detrick in Maryland wear pressurized, full-body spacesuit-like gear and 
breathe purified air. Yet those suits ruptured or developed holes in at least 37 incidents during a 
20-month period in 2013 and 2014, according to lab incident reports obtained by USA TODAY 
under the federal Freedom of Information Act. 

This will contribute a 51 %/49% contribution in favor of laboratory compared to zoonotic origin. 
There will be no confidence adjustment. The results from the calculations are shown below. 

Evidence or process Zoonotic Origin (ZO) Laboratory Origin (LO) 

Starting l ikelihood 0.011 0.989 

The history of SARS laboratory accidents is 

consistent with the laboratory origin O.S1 

hypothesis 

Impact of this evidence 
Increases the likelihood of LO by 

51/49 = 1.041 
Impact of evidence calculation 1.041 X 0.989 = 1.030 

Normalize this step of analysis 0.011/(0.011 + 1.030) = 0.011 1.030/(0.011 + 1.030) = 0.989 

d'usted likelihood: Zoonotic ori 

64 https: //g i I lesd ema n e uf. medium .com/the-good-the-bad-and-the-ugly-a -rev i ew-of-sa rs- I ab-escapes-
898d203d175 d 
65 https://www.usatoday.com/ story/ news/2015/05 /29/ so me-rece nt-u s-1 a b-i ncidents/2 52 582 3 7 / 
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vidence· Drs. Shi and Daszak use Wuhan residents as negative controls for zoonotic 
coronavirus seroconversion66 

"As a control, we collected 240 serum samples from random blood donors in Wuhan> 1000 km 
away from Jinning & where inhabitants have a much lower likelihood of contact with bats 
due to its urban setting" [emphasis added]. As expected, 0/240 had a positive serological 
evidence of prior corona virus infection. 

"The 2. 7% seropositivity for the high risk group of residents living in close proximity to bat 
colonies suggests that spillover is a relatively rare event, however this depends on how long 
antibodies persist in people , since other individuals may have been exposed and antibodies 
waned." 

In this paper from 2018, Drs. Shi and Daszak conclude that bat-to-human transfer is relatively 
rare for high risk people living in close proximity to bat colonies and much less likely in Wuhan, 
a conclusion that does not support a hypothesis of bat-to-human transmission. 

This will not be used to adjust the likelihoods. 

Current likelihood: Zoonotic ori ·n 1.1 %) laboratol)'. origin 

66 https://www .ncbi.nlm.nih.gov/pmc/articles/PMC6178078/ 
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The Appendix contains the following information which was detemtined to be important to the 
overall investigation into the origin of Co V-2 but which did not become part of the Bayesian 
analysis: 

• Evidence that Dr. Shi has published contrived data, making the credibility of everything 
she says suspect. Specifically: 

o The seminal paper from the Wuhan Institute of Virology claiming SARS-Co V-2 
probably originated in bats appears to contain a contrived specimen, an 
incomplete and inaccurate genomic assembly, and the signature of laboratory
derived synthetic biology 

o The coronavirus RaTG 13 was purportedly ident(fied in a bat "fecal" specimen that 
is probably not feces, has significant unresolved method-dependent genome 
sequence errors and an incomplete assembly with significant gaps, and has an 
anomalous base substitution pattern that has never been seen in nature hut is 
routinely used in codon-optimized synthetic genome constructions performed in the 
laboratory 

• Evidence for and against RaTG 13 as the direct precursor of Co V-2. I have not made up my 
mind on thi s important hypothesis 

o To establish a precursor-product relationship for RaTG13 and CoV-2 a relative 
simple process must be proposed to make approximately 1140 nt changes in the 
30,000 nt genome 

o Evidence in favor of the hypothesis: 
■ While the nucleotide sequence data show these coronaviruses are only 

96.2% homologous a comparison of their amino acid homology indicates 
they are 98.8% identical and as similar as the Civet SARS-CoV-1 and 
human SARS-Co V-1 

■ About 26% of the entire genomes contain only synonymous mutations 
without any non-synonymous mutations, a highly improbably outcome in 
natme but an easy exercise in the laboratory to introduce. The motivation 
would be to obscure the closeness of the two genomes without worrying 
about introducing detrimental mutations. This represents about 200 of the 
nt djfferences 

■ There are two restriction enzyme sites in RaTG 13 that begin at the receptor 
binding domain and end 3' to the furin cleavage site that use the 'No See 
'Em' technology developed and patented by Ralph Barie, a Dr. Shi and 
WIV collaborator. Shl has used these enzymes herself. As expected for the 
technology, the sites are lost in CoV-2. However, they are not the "pure
form" of the Barie technology, are less hidden, and so I would be surprised 
if Shi did this less robust approach. Nonetheless, the likelihood these sites 
are there by chance is infirutesimal. 
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■ CoV-2 and RaTG 13 share a> 100 nt insertion in the ORFlab gene found no 
where else in sarbecoviruses. A very strange fact and significantly greater 
than the 12-nt furin site that has caught so much attention. I spent a day or 
so probing the function of the site, I believe it is nsp3 (from memory), but 
didn't find a smoking gun to warrant deeper work. Should be returned to. 

■ It is part of the nine viruses found in the Yunnan cave where miners died of 
a coronavirus-like illness. 

o Evidence against RaTG13 
■ My proof that it did not come from the bat feces specimen as reported by 

Shi is troublesome for an hypothesis it is the critical precursor virus 
■ To my knowledge no has grown it and examination of its Spike Protein by 

numerous groups comes to the unlikely conclusion it will bind to ACE2 of 
most species or grow in a Jab culture. 

■ Peter Daszak, who has said many things proven to be false, nonetheless has 
described RaTG 13 as a "composite sequence" a term used for a really mixed 
specimen where metagenomics are used to obtain a "genome sequence" 
which in reality was pieced together artificially by the computers running 
the analysis 

■ I can reduce the 1140 nt difference to about 600 with two steps, the No See 
'Em inse1tion of the CoV-2 RBD in the Spike Protein and using a 
synonymous mutation algorithm to create artificial phylogenetic distance. 
But a simple method of closing that 600 nt, mostly non-synonymous 
mutations, has not been identified . 

■ Shi collected nine beta coronaviruses in the mine but has published the 
sequence of only RaTGl3. She voluntarily published RaTG13. It seems 
more likely that she would publish a virus close to CoV-2 to establish the 
bat origin in the medical field (the RaTG 13 paper title was "A pneumonia 
outbreak associated with a new corona virus of probable bat origin) but not 
publish the actual virus she used for the construction of CoV-2, in the 
unlikely event a 'bullet proof' connection that she hadn' t thought of could 
be found. 

• Remarkable evidence of the synthetic Adenovirus vector vaccine in patients sequenced at 
the WIV 

o More work will be focused on this to establish what the immunogen is and to further 
this proof. 
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Abstract 

We review the current knowledge of SARS-CoV-2-like viruses, including the controversy 

surrounding the most closely related genome from bat coronavirus RaTG13, and the results of 

our investigation into the cluster of papers describing the same pangolin CoV with a SARS-CoV-

2-like Spike receptor-binding domain. How did SARS-CoV-2 traverse a thousand miles from 

bats in South China to break out in Wuhan? Was an intermediate host required or did the virus 

spillover directly from bats into humans? 

It has been more than a year since the detected emergence of COVID-19 in Wuhan in late 

2019. With the urgent objective of preventing future pandemics, the search continues for the 

origins of SARS-CoV-2 and the animal that originally transmitted the virus into humans (1 ). 

According to reports, the virus has not been detected in the animal samples from the initially 

suspected site of natural spillover, the Wuhan Huanan Seafood market, or any farmed animals 

and livestock around Wuhan city and elsewhere in Hubei province (2, 3). The available 

epidemiological data describing the initial outbreak do not support the hypothesis that the 

Huanan market was the site where SARS-CoV-2 had first spilled over from an animal into 

humans (4-7). The lack of leads as to the possible animal source of SARS-CoV-2 has led 

experts to speculate that the zoonosis of the virus into humans did not occur in Wuhan or even 

Hubei province (3 ). Furthermore, despite years of bat virus surveillance in Hubei, CoVs closely 
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related to SARS-CoV-2 have not been detected in the province (3 ). Instead, the viruses known 

to be most closely related to SARS-CoV-2 were collected from bats in Yunnan province, 

approximately one thousand miles away from Wuhan: RaTG13 (96.2% genome identity with 

SARS-CoV-2) and RmYN02, sampled in 2013 and 2019, respectively (8-10). This leaves us 

with two major questions: How did SARS-CoV-2 get from bats proximal to Yunnan all the way to 

Wuhan? Was an intermediate host required for transmission of SARS-CoV-2 into humans, or 

did the virus spill over directly from bats into humans? 

Lessons from the original SARS outbreaks 

The first SARS-CoV broke out twice in Guangdong province, in late 2002 and again in late 

2003. Based on the genetic data, each outbreak was determined to have emerged from 

separate spillover events (11 ). In both outbreaks, a considerable portion of the index patients 

were restaurant employees or other food handlers (12 ). This spurred investigators to 

sample animals at live animal markets or restaurants, which successfully identified a variety of 

SAR S-Co V-positive animals ( 1 3-1 6 ) . In the first outbreak, animals carrying SAR S-Co V we re 

rapidly detected and reported by May, 2003 (13 ). In the second outbreak, palm civets 

carrying SARS-CoV were even more swiftly detected at the workplace (a restaurant) of an index 

patient and at an animal market (14-16 ). In addition, a May, 2003 survey of 508 market 

traders in Guangdong exhibited higher seroprevalence (13%) against SARS-CoV compared to 

control populations (1.2% in healthy adults at a clinic for routine physical examinations, 2.9% in 

healthcare workers involved with SARS control), despite none of the traders being among the 

detected SARS cases (12 , 17); of the 1,511 clinically confirmed Guangdong SARS cases, 

up to Jun 15, 2003, only 2 were identified as animal sellers {17 , 18). These findings 

col I ectively 

CoVs 

suggested an animal origin for SARS-CoV and indicated that SARS-related 

(SARSr-CoVs) were prevalent in the Guangdong animal trading community (11 , 19, 20). By 

mid-2005, scientists had traced SARSr-CoVs to bats, which were determined to be the natural 

reservoir (11 , 21). 
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Investigators now face the reverse situation for tracing the origins of SARS-CoV-2. None of the 

tested market animals carried SARS-CoV-2 and there is still no sign of an intermediate host one 

year post-outbreak. Market workers, rather than restaurant workers, were highly represented 

among index cases (9 ), suggesting that market workers may not have had a high level of 

pre-existing immunity against SARS-CoV-2. Furthermore, a 2015 survey of 240 blood donors in 

Wuhan found that none had antibodies against SARSr-CoVs, in comparison to the 2.7% 

seropositivity observed in 218 Yunnan residents living close to bat colonies (22 ). A survey of 

640 throat swabs collected between October, 2019 to January, 2020 from patients in Wuhan 

presenting influenza-like illness found that only samples in January tested positive tor 

SARS-CoV-2 (23 ). These suggest that SARSr-CoVs were unlikely to have been circulating 

in Wuhan and its animal trading community prior to SARS-CoV-2's emergence. Yet, even 

in the absence of a known intermediate host, the available genetic evidence suggests that the 

natural reservoir of SARS-CoV-2-like viruses is likely bats located in or proximal to Yunnan. 

The EcoHealth Alliance and Wuhan Institute of Virology (WIV) recently reported 97 new SARS

related Co V ( SARS r-Co V) sequences discovered from their 201 O to 2015 bat Co V sampling 

expeditions in China (24 ). A November 17, 2020 addendum to Zhou et al. Nature by the 

WIV (published on February 3, 2020) provided new details about the origins of RaTG13 (the 

virus genome most closely related to SARS-CoV-2) as well as when and how it had been 

characterized in the laboratory (25 ). Concerningly, the addendum revealed that RaTG13 was 

only one of nine SARSr-CoVs collected between 2012 and 2015 by the WIV from a Yunnan 

mine, where, in 2012, workers developed severe pneumonia suspected to be due to infection by 

unknown virus (25-28). It is unclear when the data describing these novel SARSr-CoVs will be 

published to clarify whether these are closely related to SARS-CoV-2. Nonetheless, 

SARS-CoV-2 origins investigations have now turned to countries on Yunnan's border: 

Myanmar, Vietnam, and Laos to see if they can find other closely related viruses (29 , 30). 

One prevailing hypothesis is that the trafficking of exotic animals, such as pangolins from 

South East Asia, brought SARS-CoV-2 into Wuhan. 
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How the pangolin became suspect 

On January 22, 2020, the director of the China Center for Disease Control and Prevention 

announced that they had "confirmed (SARS-CoV-2) was transmitted via wild animals illegally 

sold at a seafood market in Wuhan" (31 ). In February, it was revealed that smuggled pangolins 

had been found carrying viruses related to SARS-CoV-2. Specifically, a Guangdong pangolin 

CoV shared ~90% genome sequence identity with SARS-CoV-2 and possessed the most 

similar known Spike receptor-binding domain (RBD) to that of SARS-CoV-2 (97% Spike RBD 

amino acid identity). In comparison, RaTG13, which shared 96% genome identity with SARS

CoV-2, only shared 90% amino acid identity at the RBD. This was significant because the Spike 

RBD plays a major role in determining the host specificity of the CoV. Four bioRxiv preprints 

describing the Guangdong pangolin CoV were released on February 18 [(32); later published as 

Lam et al. Nature (33)] and February 20 [(34-36); later published as Xiao et al. 

Nature, Liu et al. PLoS Pathogens, and Zhang et al. Current Biology (37-39)] (see Timeline in 

Fig. 1). Lam et al. Nature additionally described a less closely related Guangxi pangolin CoV 

that shared ~85% genome and ~86% Spike RBD amino acid identity with SARS-CoV-2 (33). 

These preprints stimulated speculation that pangolins were a likely intermediate host that 

transmitted SARS-CoV-2 into humans, possibly at the Huanan Seafood market. 

As the four manuscripts were published alongside supporting data by mid-May, 2020 (33, 37-

39), we realized that each publication had described the same Guangdong pangolin CoV 

derived from a single batch of 21 smuggled pangolins confiscated in March, 2019 (40). 

Moreover, the four studies had assembled their Guangdong pangolin CoV sequence primarily 

using the same dataset (BioProject PRJNA573298; deposited to NCBI on September 23, 2019) 

published earlier on October 24, 2019 by Liu et al. Viruses (which shares senior authors with 

Xiao et al. Nature and Liu et al. 2020 PLoS Pathogens). Strikingly, the 2019 Liu et al. Viruses 

dataset had only been rel eased ~ 3 mo nth s post-pu bl icatio n, on January 22, 2020 ( 41 ) . 
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The Guangdong pangolin CoV genomes published by Xiao et al. Nature and Liu et al. PLoS 

Pathogens (99.95% identical to each other) have since been used and cited by numerous studies 

on SARS-CoV-2 evolution and origins. To independently assemble these genomes, we contacted 

both journals in May to seek the metagenomic and/or amplicon trace data that had not been made 

available by the time of publication. Although Xiao et al. claimed to have isolated pangolin CoV 

particles in Vero E6 cell culture, they decided to assemble their genome by amplifying sequences 

across multiple frozen pangolin samples rather than sequencing from the cultured viruses (37 ). 

Upon closer inspection, we observed that Xiao et al. Nature had re-published samples under 

different names without proper attribution to the original 2019 Liu et al. Viruses paper, and used 

an inconsistent definition of "total reads" in their sample description that made it difficult to match 

their samples with those from Liu et al. Viruses. After uncovering this inconsistency, we confirmed 

that Xiao et al. had re-published the samples lung02, lung07, lung08, and lung11 from Liu et al. 

Viruses under different names: M3, M2, M4, and MS, respectively (Supplementary Table 1). 

Furthermore, the only sample profile shown in Xiao et al.'s publication resembled the combined 

profiles of lung08 from Liu et al. Viruses and pangolin_9 (sample M1) (Fig. 2A). However, Xiao et 

al. described their profile as that of a single unspecified sample: "For one sample, higher genome 

coverage was obtained by remapping the total reads to the reference genome (Extended Data 

Fig. 4)" (37 ). It is important to note that most of the pangolin_9 reads map onto a single Ort1 a 

region, and that the vast majority of metagenomic sequencing reads covering the pangolin CoV 

genome are from the Liu et al. Viruses 2019 dataset (Fig. 28 ). 

To compound the confusion surrounding the samples and datasets, on June 22, 2020, Xiao et al. 

added a new sample, pangolin_ 10 to their Nature paper's BioProject (PRJNA607174). This 
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sample was not described in the text, figures, tables, or extended materials of their paper 

published on May 7, 2020. Their paper stated that" fl/umina RNAseq was used to identify viruses 

in the lung from nine pangolins" (37 ). All nine pangolins are accounted for in their Extended Data 

Table 3. Instead, the pangolin_ 1 O read coverage profile resembles that of a sample in their June 

22 Li et al. bioRxiv preprint (42 ). Li et al. did not attribute th is pangolin_ 10-like sample to the 

Nature paper or BioProject in which the pangolin_ 10 data was released (42 ). It is unclear whether 

pangolin_ 1 O data was used to assemble the Xiao et al. genome and one of the Li et al. genomes. 

Yet, pangolin CoV genomes from both Xiao et al. Nature (EPI_ISL_ 410721) and Li et al. bioRxiv 

(EPI_ISL_ 471467-471470) have been deposited into the GISAID database (alongside six other 

Guangdong pangolin CoV sequences from Li et al., EPI_ISL_ 471461-471466). It is challenging, 

based on the publicly available information, to correctly determine which sequences came from 

which samples, and which samples came from which animals. In November, Xiao et al. finally 

released their amplicon sequencing trace data (see Timeline in Fig. 1). However, Liu et al. PLoS 

Pathogens, despite repeated requests, still have not released the raw metagenomic sequencing 

data or amplicon trace data described in their paper. 

The challenges we faced in trying to verify the Guangdong pangolin CoV genome highlights the 

urgency and importance of journals requiring authors to publish their detailed genome assembly 

pipeline and immediately release all raw sequence data - particularly when the genomes are 

used by a growing number of studies to support COVID-19 epidemiological investigations. For 

genome assembly, the sequencing trace data describing base quality in addition to the bases 

called are vital, and, importantly, do not require extra labor or time for the authors to share. If 

authors are unable to accurately recount sample histories and/or produce original data in a timely 

manner, notices of concern should be immediately published to inform other researchers so that 

they can decide whether to trust and use these data. In response to our persistent inquiry since 

May, Nature recently added an Editor's Note to Xiao et al. Nature on November 11, stating that 

"concerns have been raised about the identity of the pangolin samples reported in this paper and 

their relationship to previously published pangolin samples. Appropriate editorial action will be 
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taken once this matter is resolved." Recently published emails from Nature and PLoS Pathogens 

show that both journals are looking into the issues raised with each pangolin CoV paper (43 ). 

A study of 334 smuggled pangolins confiscated in Malaysia, between 2009 to 2019, found that 

none were positive for coronaviruses (44 ). Xiao et al. Nature had also noted that they did not 

detect CoVs in a second batch of smuggled pangolins from the same Guangdong wildlife rescue 

center in August, 2019 (37 ). In comparison, the CoV-positive pangolins from March, 2019 rapidly 

perished with signs of respiratory distress and did not appear to transmit the CoV to any of the 

20+ humans who had close contact with the pangolins (37 , 45). These suggest that pangolins 

are not natural hosts or reservoirs of SARSr-CoVs in the wild, and that the smuggled pangolins, 

in both Guangdong and Guangxi, were likely incidental hosts that were infected during transport 

closer to the point of sale in China (45 , 46). Furthermore, we do not know how many pangolins 

in China have been tested and found to be CoV-negative, but not published. We also do not know 

which other smuggled species have been tested. This sampling bias could make it difficult to 

interpret whether pangolins are more likely to carry SARSr-CoVs as compared to other smuggled 

species, and whether the pangolins may have been infected by a co-captive species. Further 

scrutiny of the March , 2019 Guangdong pangolins in terms of their trafficking route, other animals 

in the same confiscated batch, how the sequencing data was generated and shared in 2019, and 

how the pangolin samples and/or virus can be independently verified today, could yield insights 

to the source of the SARS-CoV-2-like CoV and where it may continue to circulate. 

Back to square one, the bat CoV RaTG13 from Yunnan 

Despite reports of SARSr-CoVs in Japan and Cambodia (47 ), the strongest lead to the origins of 

SARS-CoV-2 remains the RaTG13 bat CoV that was collected by the WIV in 2013. Extensive 

research and characterization of SARSr-CoVs by the WIV, EcoHealth Alliance, and collaborators 

have suggested that some varieties of SARSr-CoV, which are capable of utilizing the human 

ACE2 receptor to infect cells, may be able to transmit directly from bats to humans (22, 48-50). 

In September, 2019, the EcoHealth Alliance and WIV reported serological evidence of bat CoV 
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spillover in South China rural communities, albeit seroprevalence was low (0.6%) and they 

deduced that spillover is rare (51 ). Based on the possibility that SARS-CoV-2 could have spilled 

over directly from bats into humans in rural settings before being transported undetected to Wuhan 

city, it is worthwhile to revisit the circumstances under which RaTG13 was first revealed, in Zhou 

et al. Nature , as the most closely related virus genome to SARS-CoV-2. 

Shortly after the first SARS-CoV-2 genome was released on January 12, 2020 (52 ), 

Chen et al. Emerging Microbes & Infections pointed out, on February 5, that the virus exhibited 

98.7% nucleotide identity to the partial RNA-dependent RNA polymerase (RdRp ) gene of a bat 

coronavirus BtCoV/4991 published by the WIV in 2016 (53 , 54). BtCoV/4991 was described as 

the only SARSr-CoV sequence of 152 RdRp coronavirus sequences discovered in an 

abandoned mineshaft in the town of Tong Guan in Mojiang county, Yunnan, 2012-2013 (54 

). Chen et al. expressed regret that the rest of the BtCoV/4991 genome was not available for 

comparison (only that short RdRp fragment was published in 2016). However, they noted 

that SARS-CoV-2 also shared 87.9% nucleotide identity with two SARSr-CoVs, ZXC21 and 

ZC45 published in 2018 (55 ). In particular, that 2018 study had demonstrated that, although 

neither 

SARSr-CoV could be isolated via conventional Vero E6 cell culture, ZC45 could replicate and 

cause disease in suckling rats that had been intracerebrally inoculated with ZC45-positive bat 

intestinal tissue grinding supernatant; despite the route of virus introduction, the highest viral 

loads were still observed in the lung tissues (55). 

In parallel , on February 3, Zhou et al. Nature (the WIV study) reported that SARS-CoV-2, shared 

high sequence identity in a short RdRp region with a bat CoV RaTG13, which, similar to 

BtCoV/4991, was sampled from an Rhinolophus affinis bat in Yunnan (9). Zhou et al. said that 

full genome sequencing of the RaTG13 sample revealed 96.2% genome sequence identity with 

SARS-CoV-2. Notably, RaTG13 shared 100% nucleotide identity with the BtCoV/4991 RdRp 
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fragment. With no prior citation provided by Zhou et al. Nature for Ra TG 13, this led to 

speculation that BtCoV/4991 and RaTG13 could be the same virus, or, at the very least, closely 

related viruses with proximal origins in Yunnan (26, 28, 56). The deposition of Ra TG 13 

amplicon sequencing data onto NCBI in May, 2020 added to the confusion because the 

metadata suggested that the sample had been repeatedly sequenced in 2017 and 2018; this 

would have yielded sequences aside from the RdRp fragment that would have been found to 

closely match SARS-CoV-2 when initially queried by Zhou et al. Nature. 

In response to inquiries by a growing number of scientists and journalists, on July 24, the WIV 

told Science Magazine that RaTG13 was indeed BtCoV/4991 , and that its full genome had been 

sequenced in 2018 and not post-COVID as some readers had thought based on the text in 

Zhou et al. Nature (26, 56, 57). Furthermore, although the RaTG13 raw sequence data were of 

sufficient quality for genome assembly (58), scientists observed an inexplicable mismatch 

between the sequencing data and published genome: on September 17, Eldholm & Brynildsrud 

noted "Positions 18797-18798, which were called as TG rather than GC in our pileups" (58); all 

of the sequence reads at that reg ion showed TG , in contradiction of the GC in the published 

Ra TG 13 genome. By October 13, the WIV updated the Ra TG 13 genome, which corrected this 

mismatch and other bases, and even produced sequences at the 5' end of the genome when 

they had previously claimed that they "obtained the full-length genome sequence of RaTG13 

except the 15 nucleotides at the 5' end. As the sample was used many times for the purpose of 

viral nucleic acid extraction, there was no more sample after we finished genome sequencing" 

(57). The November addendum to Zhou et al. Nature birthed even more questions about the 

connection to unresolved viral infections and severe pneumonia in workers from the mine where 

RaTG13 and eight other SARSr-CoVs had been later collected by the WIV. Needless to say, 

these revelations have resulted in considerable concerns regarding the sample history of 

RaTG13 (26-28 ), with potential effects on the dozens of studies that have incorporated 

RaTG13 in their analysis of SARS-CoV-2 evolution and origins. 
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Conclusions 

As the World Health Organization (WHO) reported on November 5, 2020, "there is no evidence 

to demonstrate the possible route of transmission from a bat reservoir to human through one or 

several intermediary animal species" (29 ). In other words, despite international efforts 

throughout 2020 to find a proximal animal source or recent SARS-CoV-2 precursor or sibling 

viruses, no evidence has yet been unearthed to show that SARS-CoV-2 spilled over naturally 

into humans. The announcement by China on January 22, 2020 that SARS-CoV-2 was likely 

from animals sold at the Huanan Seafood market; the release of the Liu et al. Viruses 

Guangdong pangolin CoV datasets that same day; and the rapid release of four preprints 

describing Guangdong pangolin CoV sequences, with a SARS-CoV-2-like spike RBD, each 

assembled primarily using the same Liu et al. Viruses dataset, fuelled speculation for a 

time that SARS-CoV-2 had spilled over from the wildlife trade (Fig. 1 ) . Yet, no definitive 

evidence has emerged to support this hypothesis. Instead, the market has been largely 

exonerated (4 ), more recently described as merely an amplification site for the early outbreak 

and not the location of the original zoonosis. Issues regarding the sample histories and data 

representation in key pangolin CoV papers have confounded the role of the pangolin in SARS

CoV-2's origins. Even the most closely related virus genome, RaTG13 has been a topic of great 

contention, surrounded by numerous questions as to its own origins and identity. We propose 

that elucidating the still evolving stories of RaTG13 and the Guangdong pangolin CoV could 

offer important insights to SAHS-CoV-2-like viruses collected and studied by scientists over the 

years, and ultimately point us in the correct direction for the investigation of the origins of 

SARS-CoV-2. 
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Figure 2. Read profiles of the metagenomic data sets from Liu et al. 2019 Viruses, Xiao et 

al. 2020 Nature, and Lam et al. 2020 Nature mapped to the Xiao et al. pangolin CoV 

genome GD_1. Lung08 and pangolin_9 contained the highest number of pangolin CoV reads in 

their respective datasets, Liu et al. 2019 Viruses and Xiao et al. Nature (before pangolin_ 10 was 

added to the Xiao et aL BioProject). (A) The profile in Xiao et al.'s Extended Figure 4 (top panel) 

resembles the composite profile of sample lung08 (Liu et al. Viruses; named differently as 

sample M4 in Xiao et al. Nature) and pangolin_9 (sample M1 in Xiao et al. Nature) (bottom 

panel). (B) The "lung08 + pangolin_9" track shows the combined read coverage of both 

samples, which largely reflects the read coverage of lung08. The "Liu et al. (2019)" track 

indicates the read coverage pooled from all samples in BioProject PRJNA573298 with mapped 

reads. The "Xiao et al. (2020)" track reveals the read coverage pooled from all samples unique 

to Xiao et al. Nature with mapped reads. The ''Liu et al. (2019) + Xiao et al. (2020)" track 

combines the read coverage from both studies. The ''P2S Lam et al. (2020)" track shows the 

read coverage from the scale sample that was sequenced by Lam et al. Nature. Regions with 

zero read coverage are highlighted in blue. The estimated mean depth of coverage with all 

mapped reads are shown. 

Materials and Methods 

Guangdong pangolin CoV sequences 

Liu et al. Viruses data: NCBI SRA Bio Project PRJNA573298 (also accession: SRP223042) and 

Genome Warehouse BioProject PRJCA002224 (also accession: GWHABKW00000000). Liu et 

al. PLoS Pathogen pangolin CoV sequence: NCBI Gen Bank MT121216. Xiao et al. Nature data: 

NCBI SRA BioProject PRJNA607174. Lam et al. Nature data: NCBI SRA BioProject 

PRJNA606875. Reads were filtered and cleaned using fastp version 0.20.0, default settings (59) 

. Clean reads were mappe-d to the Xiao et al. GD_ 1 sequence (GISAID: EPI_ISL_ 410721) using 

minimap2 version 2.17, default settings (60). Duplicate reads were marked. Clean reads were 
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coordinate-sorted using samtools version 1.10 (sub-commands markdup and sort, 

respect ively) (61 ). We computed read coverage statistics using bedtools version 2 .29.2 (62) . 

.Read coverage profiles and alignments were visualized using IGV version 2.8.2 (63). 

RaTG13 sequences 

There are two Ra TG 13 datasets associated with Zhou et al. Nature Bio Project PRJNA606165. 

The first, SRX7724752, released on February 13, 2020 comprises ~11 million paired-end 150 nt 

NGS reads generated via lllumina HiSeq 3000; the description mistakenly indicates that the 

data was derived as follows: "Total RNA was extracted from bronchoafveofar lavage fluid ... " The 

second, released on May 19, comprises 33 amplicon sequences obtained in 2017 and 2018 via 

Applied BioSystems 31 O Genetic Analyzer; we heard that scientists had requested this data to 

attempt assembly of RaTG13's genome. We aligned the NGS and arnplicon reads to the 

RaTG13 genome (MN996532.1 ). The amplicon reads appear to bridge the contigs 

reconstructed via de nova genome assembly. 

Acknowledgements 

We thank the GISAID CoV genome contributors (Supplementary Table 2). 

References 

1. Reiman DA. 2020. Opinion: To stop the next pandemic, we need to unravel the origins of 

COVID-19. Proc Natl Acad Sci US A 117:29246-29248. 

2. Page J, Khan N. 2020. On the Ground in Wuhan, Signs of China Stalling Probe of 

Coronavirus Origins. The Wall Street Journal. wsj.com. 

3. 2020. Trump "owes us an apology." Chinese scientist at the center of COVI0-19 origin 

theories speaks out. 

4. Global Times. Wuhan's Huanan seafood market a victim of COVID-19: CDC director. 

THIS PAPER IS NOT PEER-REVIEWED 
13 



THIS PAPER IS NOT PEER-REVIEWED 
FL-2022-00062 A-00000861832 "UNCLASSIFIED" 4/2/2025 Page 202 

5. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, Zhang L, Fan G, Xu J, Gu X, Cheng Z, Yu T, 

Xia J, Wei Y, Wu W, Xie X, Yin W, Li H, Liu M, Xiao Y, Gao H, Guo L, Xie J, Wang G, Jiang 

R, Gao Z, Jin Q, Wang J, Cao B. 2020. Clinical features of patients infected with 2019 

novel coronavirus in Wuhan, China. Lancet 395:497-506. 

6. Zhan SH, Deverman BE, Chan YA. 2020. SARS-CoV-2 is well adapted for humans. What 

does this mean for re-emergence? bioRxiv. 

7. Yu W-B, Tang G-D, Zhang L, Corlett RT. 2020. Decoding the evolution and transmissions 

of the novel pneumonia coronavirus (SARS-CoV-2 / HCoV-19) using whole genomic data. 

Zool Res 41 :24 7-257. 

8. Wells HL, Letko M, Lasso G, Ssebide B, Nziza J, Byarugaba DK, Navarrete-Macias I, Liang 

E, Cranfield M, Han BA, Tingley MW, Diuk-Wasser M, Goldstein T, Johnson CK, Mazet J, 

Chandran K, Munster VJ, Gilardi K, Anthony SJ. 2020. The evolutionary history of ACE2 

usage within the coronavirus subgenus Sarbecovirus. bioRxiv 

https://doi.org/1 0.1101 /2020.07 .07, 190546. 

9. Zhou P, Yang X-L, Wang X-G, Hu B, Zhang L, Zhang W, Si H-R, Zhu Y, Li B, Huang C-L, 

Chen H-D, Chen J, Luo Y, Guo H, Jiang R-D , Liu M-O, Chen Y, Shen X-R, Wang X, Zheng 

X-S, Zhao K, Chen O-J, Deng F, Liu L-L, Yan B, Zhan F-X, Wang Y-Y, Xiao G-F, Shi Z-L. 

2020. A pneumonia outbreak associated with a new coronavirus of probable bat origin. 

Nature 579:270-273. 

10. Zhou H, Chen X, Hu T, Li J, Song H, Liu Y, Wang P, Liu D, Yang J, Holmes EC, Hughes 

AC, Bi Y, Shi W. 2020. A Novel Bat Coronavirus Closely Related to SARS-CoV-2 Contains 

THIS PAPER IS NOT PEER-REVIEWED 
14 



THIS PAPER IS NOT PEER-REVIEWED 
FL-2022-00062 A-00000861832 "UNCLASSIFIED" 4/2/2025 Page 203 

Natural Insertions at the S 1 /S2 Cleavage Site of the Spike Protein. Curr Biol 30:2196-

2203.e3. 

11. Wang L-F, Shi Z, Zhang S, Field H, Daszak P, Eaton BT. 2006. Review of bats and SAAS. 

Em erg Infect Dis 12:1834-1840. 

12. Xu R-H, He J-F, Evans MR, Peng G-W, Field HE, Yu D-W, Lee C-K, Luo H-M, Lin W-S, Lin 

P, Li L-H, Liang W-J, Lin J-Y, Schnur A. 2004. Epidemiologic clues to SAAS origin in China. 

Emerg Infect Dis 10:1030-1 037. 

13. Guan Y, Zheng BJ, He YO, Liu XL, Zhuang ZX, Cheung CL, Luo SW, Li PH, Zhang LJ, 

Guan YJ, Butt KM, Wong KL, Chan KW, Lim W, Shortridge KF, Yuen KY, Peiris JSM, Poon 

LLM. 2003. Isolation and characterization of viruses related to the SAAS coronavirus from 

animals in southern China. Science 302:276-278. 

14. Wang M, Yan M, Xu H, Liang W, Kan B, Zheng B, Chen H, Zheng H, Xu Y, Zhang E, Wang 

H, Ye J, Li G, Li M, Cui Z, Liu Y-F, Guo R-T, Liu X-N, Zhan L-H, Zhou D-H, Zhao A, Hai R, 

Yu D, Guan Y, Xu J. 2005. SARS-CoV infection in a restaurant from palm civet. Emerg 

Infect Dis 11:1860- 1865. 

15. Wang M, Jing H-O, Xu H-F, Jiang X-G, Kan B, Liu Q-Y, Wan K-L, Cui B-Y, Zheng H, Cui Z

G, Yan M-Y, Liang W-L, Wang H-X, Qi X-B, Li Z-J, Li M-C, Chen K, Zhang E-M, Zhang S-Y, 

Hai R, Yu D-Z, Xu J-G. 2005. [Surveillance on severe acute respiratory syndrome 

associated coronavirus in animals at a live animal market of Guangzhou in 2004). 

Zhonghua Liu Xing Bing Xue Za Zhi 26:84- 87. 

16. Kan B, Wang M, Jing H, Xu H, Jiang X, Yan M, Liang W, Zheng H, Wan K, Liu Q, Cui B, Xu 

THIS PAPER IS NOT PEER-REVIEWED 
15 



THIS PAPER IS NOT PEER-REVIEWED 
FL-2022-00062 A-00000861832 "UNCLASSIFIED" 4/2/2025 Page 204 

Y, Zhang E, Wang H, Ye J, Li G, Li M, Cui Z, Qi X, Chen K, Du L, Gao K, Zhao Y-T, Zou X

z, Feng Y-J, Gao Y-F, Hai R, Yu D, Guan Y, Xu J. 2005. Molecular evolution analysis and 

geographic investigation of severe acute respiratory syndrome coronavirus-like virus in 

palm civets at an animal market and on farms. J Viral 79:11892-11900. 

17. Centers for Disease Control and Prevention (CDC). 2003. Prevalence of lgG antibody to 

SAAS-associated coronavirus in animal traders--Guangdong Province, China, 2003. 

MMWR Morb Mortal Wkly Rep 52:986- 987. 

18, He J-F, Xu R-H, Yu D-W, Peng G-W, Liu Y-Y, Liang W-J , Li L-H, Guo R-N, Fang Y, Zhang 

X-C, Zheng H-Z, Luo H-M, Lin J-Y. 2003. [Severe acute respiratory syndrome in 

Guangdong Province of China: epidemiology and control measures]. Zhonghua Yu Fang Yi 

Xue Za Zhi 37:227- 232. 

19. Cheng VCC, Lau SKP, Woo PCY, Yuen KY. 2007. Severe acute respiratory syndrome 

coronavirus as an agent of emerging and reemerging infection. Clin Microbial Rev 20:660-

694. 

20. Hu Z, Shi Z. 2008. Investigation of Animal Reservoir(s) of SARS-CoV. Emerging Infections 
in Asia. 

21. Li W, Shi Z, Yu M, Ren W, Smith C, Epstein JH, Wang H, Crameri G, Hu Z, Zhang H, 

Zhang J, McEachern J, Field H, Daszak P, Eaton BT, Zhang S, Wang L-F. 2005. Bats are 

natural reservoirs of SARS-like coronaviruses. Science 310:676-679. 

22. Wang N, Li S-Y, Yang X-L, Huang H-M, Zhang Y-J, Guo H, Luo C-M, Miller M, Zhu G, 

THIS PAPER IS NOT PEER-REVIEWED 
16 



THIS PAPER IS NOT PEER-REVIEWED 
FL-2022-00062 A-00000861832 "UNCLASSIFIED" 4/2/2025 Page 205 

Chmura AA, Hagan E, Zhou J-H, Zhang Y-Z, Wang L-F, Daszak P, Shi Z-L. 2018. 

Serological Evidence of Bat SAAS-Related Coronavirus Infection in Humans, China. Virol 

Sin 33:104-107. 

23. Kong W-H, Li Y, Peng M-W, Kong D-G, Yang X-8, Wang L, Liu M-Q. 2020. SARS-CoV-2 

detection in patients with influenza-like illness. Nat Microbiol 5:675-678. 

24. Latinne A, Hu 8, Olival KJ, Zhu G, Zhang L, Li H, Chmura AA, Field HE, Zambrana-Torrelio 

G, Epstein JH, Li B, Zhang W, Wang L-F, Shi Z-L, Daszak P. 2020. Origin and cross

species transmission of bat coronaviruses in China. Nat Commun 11 :4235. 

25. Zhou P, Yang X-L, Wang X-G, Hu B, Zhang L, Zhang W, Si H-R, Zhu Y, Li B, Huang C-L, 

Chen H-D, Chen J, Luo Y, Guo H, Jiang R-D , Liu M-O, Chen Y, Shen X-R, Wang X, Zheng 

X-S, Zhao K, Chen Q-J, Deng F, Liu L-L, Yan B, Zhan F-X, Wang Y-Y, Xiao G-F, Shi Z-L. 

2020. Addendum: A pneumonia outbreak associated with a new coronavirus of probable 

bat origin. Nature https ://doi.org/10.1038/s41586-020-2951- z. 

26. Segreto R, Deigin Y. 2020. The genetic structure of SARS-CoV-2 does not rule out a 

laboratory origin: SARS-COV-2 chimeric structure and furin cleavage site might be the 

result of genetic manipulation. Bioessays e2000240. 

27. Rahalkar MC, Bahulikar RA. 2020. Lethal Pneumonia Cases in Mojiang Miners (2012) and 

the Mineshaft Could Provide Important Clues to the Origin of SARS-CoV-2. Front Public 

Health 8:581569. 

28. Sallard E, Halley J, Casane D, Decroly E, van Heiden J. 2020. Tracing the origins of 

SARS-CoV-2 in coronavirus phylogenies. arXiv [q-bioPE]. 

THIS PAPER IS NOT PEER-REVIEWED 
17 



THIS PAPER IS NOT PEER-REVIEWED 
FL-2022-00062 A-00000861832 "UNCLASSIFIED" 4/2/2025 Page 206 

29. WHO-convened Global Study of the Origins of SARS-CoV-2. 

30. 2020. The coronavirus's origins are still a mystery. We need a full investigation. The 

Washington Post. The Washington Post. 

31. Government brief on coronavirus outbreak: source confirmed, no super-spreaders. 

32. Lam TT-Y, Shum MH-H, Zhu H-C, Tong Y-G, Ni X-B, Liao Y-S, Wei W, Cheung WY-M, Li 

W-J, Li L-F, Leung GM, Holmes EC, Hu Y-L, Guan Y. 2020. Identification of 2019-nCoV 

related coronaviruses in Malayan pangolins in southern China. bioRxiv. 

33. Lam TT-Y, Shum MH-H, Zhu H-C, Tong Y-G, Ni X-B, Liao Y-S, Wei W, Cheung WY-M, Li 

W-J, Li L-F, Leung GM, Holmes EC, Hu Y-L, Guan Y. 2020. Identifying SARS-CoV-2 

related coronaviruses in Malayan pangolins. Nature https://doi.org/1 0. 1038/s41586-020-

2169-0. 

34. Zhang T, Wu Q, Zhang Z. 2020. Pangolin homology associated with 2019-nCoV. bioRxiv. 

35. Liu P, Jiang J-Z, Wan X-F, Hua Y, Wang X, Hou F, Chen J, Zou J, Chen J. 2020. Are 

pangolins the intermediate host of the 2019 novel coronavirus (2019-nCoV)? bioRxiv. 

36. Xiao K, Zhai J, Feng Y, Zhou N, Zhang X, Zou J-J, Li N, Guo Y, Li X, Shen X, Zhang Z, Shu 
F, Huang W, Li Y, Zhang Z, Chen R-A, Wu Y-J, Peng S-M, Huang M, Xie W-J, Cai O-H, 

Hou F-H, Liu Y, Chen W, Xiao L, Shen Y. 2020. Isolation and Characterization of 2019-

nCoV-like Coronavirus from Malayan Pangolins. bioRxiv. 

37. Xiao K, Zhai J, Feng Y, Zhou N, Zhang X, Zou J-J, Li N, Guo Y, Li X, Shen X, Zhang Z, Shu 

THIS PAPER IS NOT PEER-REVIEWED 
18 



THIS PAPER IS NOT PEER-REVIEWED 
FL-2022-00062 A-00000861832 "UNCLASSIFIED" 4/2/2025 Page 207 

F, Huang W, Li Y, Zhang Z, Chen R-A, Wu Y-J, Peng S-M, Huang M, Xie W-J, Cai O-H, 

Hou F-H, Chen W, Xiao L, Shen Y. 2020. Isolation of SARS-CoV-2-related coronavirus 

from Malayan pangolins. Nature https://doi.org/1 0.1038/s41586-020-2313-x. 

38. Liu P, Jiang J-Z, Wan X-F, Hua Y, Li L, Zhou J, Wang X, Hou F, Chen J, Zou J, Chen J. 

2020. Are pangolins the intermediate host of the 2019 novel coronavirus (SARS-CoV-2)? 

PLoS Pathog 16:e1008421. 

39. Zhang T, Wu 0, Zhang Z. 2020. Probable Pangolin Origin of SARS-CoV-2 Associated with 

the COVID-19 Outbreak. Curr Biol https://doi.org/1 O. 1016/j.cub.2020.03.022. 

40. Chan YA, Zhan SH. 2020. Single source of pangolin CoVs with a near identical Spike RBD 

to SARS-CoV-2. 

41. Liu P, Chen W, Chen J-P. 2019. Viral Metagenomics Revealed Sendai Virus and 

Coronavirus Infection of Malayan Pangolins (Manis javanica). Viruses 11. 

42. Li X, Xiao K, Chen X, Liang X, Zhang X, Zhang Z, Zhai J, Wang R, Zhou N, Chen Z-J, Su 

R, Zhou F, Holmes EC, Irwin OM , Chen R-A, He Q, Wu Y-J, Wang C, Du X-O, Peng S-M, 

Xie W-J, Shan F, Li W-P, Dai J-W, Shen X, Feng Y, Xiao L, Chen W, Shen Y. 2020. 

Pathogenicity, tissue tropism and potential vertical transmission of SARSr-CoV-2 in 

Malayan pangolins. 

43, Suryanarayanan S. 2020. Nature and PLoS Pathogens probe scientific veracity of key 

studies linking pangolin coronaviruses to origin of SARS-CoV-2. 

44. Lee J, Hughes T, Lee M-H, Field H, Rovie-Ryan JJ, Sitam FT, Sipangkui S, Senthilvel KS, 

Ramirez D, Kumar SV, Lasimbang H, Epstein JH, Daszak P. 2020. No evidence of 

THIS PAPER IS NOT PEER-REVIEWED 
19 



THIS PAPER IS NOT PEER-REVIEWED 
FL-2022-00062 A-00000861832 "UNCLASSIFIED" 4/2/2025 Page 208 

coronaviruses or other potentially zoonotic viruses in Sunda pangolins (Manis javanica) 

entering the wildlife trade via Malaysia. bioRxiv. 

45. Choo SW, Zhou J, Tian X, Zhang S, Qiang S, O'Brien SJ, Tan KY, Platte S, Koepfli K, 

Antunes A, Sitam FT. 2020. Are pangolins scapegoats of the COVID-19 outbreak-Gov 

transmission and pathology evidence? Conserv Lett 13. 

46. Mallapaty S. 2020. Scientists call for pandemic investigations to focus on wildlife trade. 

Nature 583:344. 

47. Mallapaty S. 2020. Coronaviruses closely related to the pandemic virus discovered in 

Japan and Cambodia. Nature https://doi.org/10.1038/d41586-020-03217-0. 

48. Ge X-Y, Li J-L, Yang X-L, Chmura AA, Zhu G, Epstein JH, Mazet JK, Hu B, Zhang W, Peng 

C, Zhang Y-J, Luo C-M, Tan B, Wang N, Zhu Y, Crameri G, Zhang S-Y, Wang L-F, Daszak 

P, Shi Z-L. 2013. Isolation and characterization of a bat SARS-like coronavirus that uses 

the ACE2 receptor. Nature 503:535- 538. 

49. Menachery VD, Yount BL Jr, Debbink K, Agnihothram S, Gralinski LE, Plante JA, Graham 

AL, Scobey T, Ge X-Y, Donaldson EF, Randell SH, Lanzavecchia A, Marasco WA, Shi Z-L, 

Barie RS. 2015. A SARS-like cluster of circulating bat coronaviruses shows potential for 

human emergence. Nat Med 21 :1508-1513. 

50. Hu B, Zeng L-P, Yang X-L, Ge X-Y, Zhang W, Li B, Xie J-Z, Shen X-R, Zhang Y-Z, Wang 

N, Luo D-S, Zheng X-S, Wang M-N, Daszak P, Wang L-F, Cui J, Shi Z-L. 2017. Discovery 

of a rich gene pool of bat SARS-related coronaviruses provides new insights into the origin 

of SARS coronavirus. PLoS Pathog 13:e1006698. 

THIS PAPER IS NOT PEER-REVIEWED 
20 



THIS PAPER IS NOT PEER-REVIEWED 
FL-2022-00062 A-00000861832 "UNCLASSIFIED" 4/2/2025 Page 209 

51. Li H, Mendelsohn E, Zang C, Zhang W, Hagan E, Wang N, Li S, Yan H, Huang H, Zhu G, 

Ross N, Chmura A, Terry P, Fielder M, Miller M, Shi Z, Daszak P. 2019. Human-animal 

interactions and bat coronavirus spillover potential among rural residents in Southern 

China. Biosaf Health 1 :84-90. 

52. Wuhan seafood market pneumonia virus isolate Wuhan-Hu-1, complete geno - Nucleotide -

NCBI. 

53. Chen L, Liu W, Zhang 0 , Xu K, Ye G, Wu W, Sun Z, Liu F, Wu K, Zhong B, Mei Y, Zhang 

W, Chen Y, Li Y, Shi M, Lan K, Liu Y. 2020. RNA based mNGS approach identifies a novel 

human coronavirus from two individual pneumonia cases in 2019 Wuhan outbreak. Emerg 

Microbes Infect 9:313-319. 

54. Ge X-Y, Wang N, Zhang W, Hu B, Li B, Zhang Y-Z, Zhou J-H, Luo C-M, Yang X-L, Wu L-J , 

Wang B, Zhang Y, Li Z-X, Shi Z-L. 2016. Coexistence of multiple coronaviruses in several 

bat colonies in an abandoned mineshaft. Viral Sin 31 :31--40. 

55. Hu D, Zhu C, Ai L, He T, Wang Y, Ye F, Yang L, Ding C, Zhu X, Lv A, Zhu J, Hassan B, 

Feng Y, Tan W, Wang C. 2018. Genomic characterization and infectivity of a novel SAAS

like coronavirus in Chinese bats. Emerg Microbes Infect 7:154. 

56. 2020. A WHO-led mission may investigate the pandemic's origin. Here are the key 
questions to ask. 

57. 2020. Trump "owes us an apology." Chinese scientist at the center of COVID-19 origin 

theories speaks out. 

58. 2020. On the veracity of RaTG 13. 

THIS PAPER IS NOT PEER-REVIEWED 
21 



THIS PAPER IS NOT PEER-REVIEWED 
FL-2022-00062 A-00000861832 "UNCLASSIFIED" 4/2/2025 Page 210 

59. Chen S, Zhou Y, Chen Y, Gu J. 2018. fastp: an ultra-fast all-in-one FASTQ preprocessor. 

Bioinformatics 34:i884-i890. 

60. Li H. 2018. Minimap2: pairwise alignment for nucleotide sequences. Bioinformatics 

34:3094-3100. 

61. Li H, Handsaker B, Wysoker A, Fennell T, Ruan J, Homer N, Marth G, Abecasis G, Durbin 

R, 1000 Genome Project Data Processing Subgroup. 2009. The Sequence Alignment/Map 

format and SAMtools. Bioinformatics 25:2078-2079. 

62. Quinlan AR, Hall IM. 2010. BEDTools: a flexible suite of utilities for comparing genomic 

features. Bioinformatics 26:841-842. 

63. Thorvaldsd6ttir H, Robinson JT, Mesirov JP. 2013. Integrative Genomics Viewer (IGV): 

high-performance genomics data visualization and exploration. Brief Bio inform 14: 178-192. 

THIS PAPER IS NOT PEER-REVIEWED 
22 



THIS PAPER IS NOT PEER-REVIEWED 
FL-2022-00062 A-00000861832 "UNCLASSIFIED" 4/2/2025 Page 211 

Perspectives on the emergence of the Spike S1/S2 furin cleavage site in SARS-CoV-2 

Yujia Alina Chan 1t*, Shing Hei Zhan 2t* 

1Broad Institute of MIT and Harvard, Cambridge, MA, United States of America. 

2Department of Zoology & Biodiversity Research Centre, the University of British Columbia, 

Vancouver BC, Canada. 

tAuthors contributed equally to this work. 

*Correspondence to YA Chan and SH Zhan 

Email: alinac@broadinstitute.org , zhan@zoology.ubc.ca 

In comparison to other SAAS-related coronaviruses (SARSr-CoVs), SARS-CoV-2 possesses a 

unique four-residue PRRA (681 -684) insertion at the S 1 /S2 junction in its Spike , resulting in a 

furin cleavage site (FCS). This S1/S2 FCS was first identified in the literature on February 10, 

2020 by Coutard et al., who noted that the cleavage of viral envelope glycoproteins, such as the 

Spike protein, by furin proteases can enhance viral fusion with host cells , and speculated that 

the novel FCS could have "significant functional implications for virus entry" ( 1). Since then, 

independent groups have tested SARS-CoV-2 FCS deletion mutants in hamster infection 

models and discovered that FCS deletion significantly attenuated viral infection (2, 3). Mutations 

in the PRRA(R) motif have been rare among the 260,000+ high quality human SARS-CoV-2 

genomes deposited on the GISAIO database; <0.01% have mutations at R682 or R683, and 

essentially none have mutations at R685 ( 4, 5). These observations have led scientists to 

speculate that the FCS may be under strong selective pressure in humans (2) or animals ( 6). 

Additional studies have demonstrated that the FCS confers on SARS-CoV-2 the enhanced 

ability to efficiently enter and replicate in Calu-3 (human lung) cells and induce efficient cell-cell 

fusion, suggesting "a critical role for the furin cleavage site insertion in SARS-CoV-2 replication 

and pathogenesis" (3, 7). Due to the unique presence and abilities conferred by the FCS in 

SARS-CoV-2 within its clade, there has been considerable discussion on whether the FCS 

insertion arose naturally. 

How does the SARS-CoV-2 Spike compare to those of other SARSr-CoVs? 
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On January 20, 2020, the Wuhan Institute of Virology (WIV) submitted two manuscripts to 

Nature (8) and Emerging Microbes & Infections {9): Zhou et al. stated that "the major differences 

in the sequence of the S gene of 2019-nCoV are the three short insertions in the N-terminal 

domain as well as changes in tour out of five of the key residues in the receptor-binding motif 

compared with the sequence of SARS-CoV' (8). Jiang et al. said "we predicted that the 

cleavage site for generating S1 and S2 subunits is located at R694/S695' (9). To put this in 

context, the 2003 SARS-CoV has been reported to have a likely S1/S2 cleavage site at R667 in 

the Spike ( 10); an R667S mutant exhibited 60% of the wild type virus ability to promote cell-cell 

fusion in cells expressing human ACE2 ( 11). Notably, both WIV papers did not describe the 

novel four-residue insertion of the S1/S2 FCS (residues P681-R685) despite their close analysis 

of the SARS-CoV-2 genome and Spike. 

Since January, 2020, other SARS-CoV-2-like viruses sampled from bats and pangolins have 

been published. However, none have been reported to have an FCS insertion at this S1/S2 

junction. One study reported that a close relative of SARS-CoV-2, named RmYN02, collected in 

Yunnan province in 2019, may have a natural S 1 /S2 insertion (but not an FCS) in its Spike 

(74% Spike gene identity with SARS-CoV-2) ( 12). The authors presented an alignment over the 

S1/S2 region between RmYN02 and other SARSr-CoVs that represents one hypothesis among 

others, and could be refuted or supported in light of new sequences discovered in the future. In 

particular, SARS virus sequences are under sampled and the alignment over the flexible S 1 /S2 

region is not supported by structural information, resulting in difficulty determining whether there 

is a bona fide natural insertion in this region in RmYN02. In comparison, the more closely 

related Spikes of RaTG13 (93% Spike gene identity with SARS-CoV-2) and the Guangdong and 

Guangxi pangolin CoVs (~84% Spike gene identity with SARS-CoV-2) all do not have an 

apparent S1/S2 insertion, FCS or otherwise. These suggest that within lineage b 

betacoronaviruses, an S1/S2 FCS either emerged in SARS-CoV-2 or was lost from several 

other viruses in the same clade, including those sharing high Spike gene identity with SARS

CoV-2. The latter scenario is less parsimonious, especially in consideration of the enhanced 

functionalities conferred by the FCS on SARS-CoV-2, and hypothesis generation has been 

generally focused on mechanisms by which the FCS could have naturally emerged in SARS

CoV-2 ( 13-15). There is an instance in the literature where an S 1 /S2 FCS was lost in a singular 
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coronavirus, while its close relatives with highly similar Spikes (up to 96% Spike gene identity) 

retained the FCS ( 1 6). However, this is the reverse scenario to that of SARS-CoV-2, 

appears to have gained a highly advantageous FCS compared to the rest of its clade. 

which 

Will we ever find the answer to whether the SARS-CoV-2 FCS emerged in nature or in a 

lab? 

Jack Nunberg, whose group first inserted an FCS into the Spike of SARS-CoV, was quoted in 

2020 by Nature News as saying, "there is no way to know whether humans or nature inserted 

the site" in SARS-CoV-2 ( 17). In 2006, Follis et al. (Nunberg's group) investigated whether 

SARS-CoV-1 's fusion activity could benefit from proteolytic cleavage, similar to other 

coronaviruses characterized at the time. They inserted a synthetic furin recognition sequence at 

the putative R667 S1/S2 cleavage site, and demonstrated that an FCS insertion (as compared 

to a substitution mutation) significantly increased the ability of the SARS-CoV Spike to mediate 

cell-cell fusion ( 11). A different group later showed that a substitution was sufficient when 

combined with the introduction of another FCS at the S2' region ( 10). Later, when MERS 

emerged, it was determined that the S1/S2 FCS is required for efficient entry into cells 

expressing TMPRSS2 protease, such as human lung and intestine cells, and influences the cell 

tropism of the virus ( 18, 19). These experiments on the S1/S2 FCS in SARS and MERS have 

led to speculation that the FCS in SARS-CoV-2 could have been similarly inserted to test for 

enhanced infectivity in different cell types or animal models. There have also been guesses as 

to how a scientific team would design and modify their cloning, codon optimization, and gene 

synthesis strategy, based on whether there are restriction sites proximal to the FCS and 

whether the insertion is in- or out-of-frame; however, it will be challenging to find evidence 

supporting or disproving specific hypotheses of how the FCS emerged in nature or in a lab. 
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Steven C. Quay, M.D., Ph.D. is a physician scientist and biotechnology entrepreneur who has 
founded six companies and rebranded a seventh over a 25+ year career. He has received 87 US 
patents and has seven drugs and one medical device FDA approved that he invented. 

In 1984, while on the faculty of Stanford University School of Medicine, Dr. Quay founded 
Salutar, Inc. in Sunnyvale, CA to develop contrast agents for magnetic resonance imaging 
(MRI). Arthur Rock, William Hambrecht, and Mohr-Davidow Ventures financed the Series A 
round and received a 27.5-fold return five years later upon acquisition. Follow-on investors 
included Sequoia Ventures, Interwest Partners, Oak Investments, and Merrill Pickard. Dr. 
Quay has been awarded 21 patents covering MRI technology. In 1989 Salutar was acquired for 
$55 million by Hafslund Nycomed, a Norwegian pharmaceutical company, world leader in 
contrast agents and the prior company to Nycomed Amersham, later acquired by GE 
Healthcare. Two pharmaceuticals, OmniScan® and TeslaScan®, were invented by Dr. Quay at 
Salutar and are now FDA-approved. for sale in the United States, Japan, and Europe. Omniscan 
has been used with over 36 million patients worldwide generating total sales in excess of $3.5 
billion US. 

In 1991, Dr. Quay founded SONUS Pharmaceuticals, Inc. (NASDAQ: SNUS). Dr. Quay 
invented the use of fluorocarbon gases in ultrasow1d. contrast agents, solving a 30 year problem 
of stability of micron-sized gas dispersions in the bloodstream. These inventions have lead to 19 
patents directed to ultrasound contrast agents. Enterprise Partners, Versant Ventures, Utah 
Ventures, and Horsley Bridge financed the Series A for $3.0 MM ($1.00/sh) and the company 
never raised private money again. The company went public with H&Q, UBS, and Montgomery 
Securities at $7.00/sh in 1995 and the VCs distributed their position at between $42-44/sh in 
1997. The first fluorocarbon ultrasound contrast FDA approved, Optison™, is based on Dr. 
Quay's patents. From 1991 until June 1999, he served as Chief Executive Officer, President, and 
a director of SONUS. EchoGen®, an ultrasound contrast agent he invented was approved. for 
sale in Europe. In 1997, he was awarded the Ernst & Young Entrepreneur of the Year Award 
for the Northwest as CEO of Sonus Pharmaceuticals. 

In 1996, Dr. Quay founded Atossa HealthCare, Inc. (" Atossa") to commercialize the Mammary 
Aspirate Specimen Cytology Test (a "Pap" smear for breast cancer) that he had invented. The 
first US patent on this technology was awarded in 1998. In August 2000, Dr. Quay merged 
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Atossa with Nastech Pharmaceuticals Company, Inc., a public company in Hauppauge, NY 
(NASDAQ: NSTK), and became its major shareholder as well as Chairman, CEO and President. 
At Nastech he invented (15 patents; 45 applications) nasal drug delivery technology with one 
FDA approved drug (Nascobal Nasal Spray) and successful Phase 1 and Phase 2 clinical trials 
on triptans (migraine pain), Morphine (breakthrough cancer pain), Interferon beta (multiple 
sclerosis), Interferon alpha (hepatitis), PYY (obesity), parathyroid hormone (osteoporosis), 
apomorphine (erectile dysfunction), insulin and exenatide (diabetes), and cyanocobalamin 
(anemia). 

In 1977, Dr. Quay was awarded the Dean's Research Award upon graduation from the 
University of Michigan Medical School, where he also received a M.A. and Ph.D. in Biological 
Chemistry (in 1974 and 1975, respectively). He did post-graduate research in the chemistry 
department at Massachusetts Institute of Technology under H. Gobind Khorana, a Nobel 
Laureate, and received his residency training at the Massachusetts General Hospital, Harvard 
Medical School from 1977 to 1980. From 1980 to 1986 he was a faculty member at Stanford 
University School of Medicine, where in addition to his research and clinical duties he served 
on the medical school admissions committee and the University Facility Senate. From 1988 to 
1991 he was appointed as Associate Professor, School of Pharmacy, at The University of 
Kentucky. 

Dr. Quay has authored more than 130 papers in RNA interference, diagnostic imaging, 
oncology and biochemistry. He is a member of the American Society for Biochemistry and 
Molecular Biology and the American Society for Investigative Pathology. From 1995 to 1998, he 
was the industrial representative to the FDA Advisory Panel for Radiological Products, the 
committee that oversees radiological machines, such as ultrasound machines, MRI machines, 
and mammography equipment. 
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HR Costantino, L Ilium, G Brandt, PH Johnson, SC Quay 
International journal of pharmaceutics 337 (1-2) , 1-24 

Tumor shedding and coagulation 
HF Dvorak, SC Quay, NS Orenstein, AM Dvorak, P Hahn, AM Bitzer, ... 
Science 212 (4497), 923-924 

Preclinical evaluation of MnDPDP: new paramagnetic hepatobiliary contrast 
agent for MR imaging. 
G Elizondo, CJ Fretz, DD Stark, SM Rocklage, SC Quay, D Worah, ... 
Radiology 178 (1 ), 73-78 

Methods for selecting and using gases as ultrasound contrast media 
SC Quay 
US Patent 5,393,524 

Renin synthesis by canine aortic smooth muscle cells in culture 
R Re, JT Fallon, V Dzau, SC Quay, E Haber 
Life sciences 30 ( 1 ) , 99-106 

Gaseous ultrasound contrast media 
SC Quay 
US Patent 5,409,688 

Emulsion vehicle for poorly soluble drugs 
KJ Lambert, PP Constantinides, SC Quay 
US Patent 6,458,373 

Role for membrane potential in the secretion of protein into the periplasm of 
Escherichia coli 
CJ Daniels, DG Bole, SC Quay, DL Oxender 
Proceedings of the National Academy of Sciences 78 (9), 5396-5400 

Hepatobiliary MR imaging: first human experience with MnDPOP. 
KO Lim, DD Stark, PT Leese, A Pfefferbaum, SM Rocklage, SC Quay 
Radiology 178 (1 ), 79-82 

Phase shift colloids as ultrasound contrast agents 
SC Quay 
US Patent 5,558,853 
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Manganese (II) N, N'-dipyridoxylethylenediamine-N, N'-diacetate 5, 5'-bis 165 

(phosphate). Synthesis and characterization of a paramagnetic chelate for 
magnetic resonance imaging ... 
SM Rocklage, WP Cacheris, SC Quay, FE Hahn, KN Raymond 
Inorganic Chemistry 28 (3), 477-485 

Gadolinium complexation by a new diethylenetriaminepentaacetic acid-amide 
ligand. Amide oxygen coordination 
MS Konings, WC Dow, DB Love, KN Raymond, SC Quay, SM Rocklage 
Inorganic Chemistry 29 (8), 1488-1491 

Methods and devices for obtaining and assaying mammary fluid samples for 
evaluating breast diseases, including cancer 
SC Quay, DL Quay 
US Patent 6,287,521 

Formulation development and antitumor activity of a filter-sterilizable emulsion 
of pacl itaxel 
PP Constantinides, KJ Lambert, AK Tustian, B Schneider, S Lalji, W Ma, ... 
Pharmaceutical research 17 (2), 175-182 

Conformational studies of aqueous melittin: thermodynamic parameters of the 
monomer-tetra mer self-association reaction 
SC Quay, CC Condie 
Biochemistry 22 (3), 695-700 

Devices and methods for obtaining mammary fluid samples for evaluating 
breast diseases, including cancer 
SC Quay 
US Patent 6,887,210 

Ultrasound contrast media comprising perfluoropentane and perfluorohexane 
gas 
SC Quay 
US Patent 5,558,854 

Diamide-DTPA-paramagnetic contrast agents for MR imaging 
SC Quay 
US Patent 4,687,659 

Phase shift colloids as ultrasound contrast agents 
SC Quay 
US Patent 5,558,855 

Methods for using persistent gases as ultrasound contrast media 
SM Quay 
US Patent 5,558,094 

Selective absorption of ultraviolet laser energy by human atherosclerotic 
plaque treated with tetracycline 
D Murphy-Chutorian, J Kosek. W Mok, S Quay. W Huestis, J Mehigan .... 
The American journal of cardiology 55 ( 11 ). 1293-1297 
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Compositions and methods for modulating physiology of epithelial junctional 102 

adhesion molecules for enhanced mucosal delivery of therapeutic compounds 
S Quay 
US Patent App. 10/601, 953 

Method for preparing storage stable colloids 
SC Quay 
US Patent 5,595,723 

A phase I clinical trial with gadodiamide injection, a nonionic magnetic 
resonance imaging enhancement agent. 
M Vanwagoner, M O'Toole, D Worah, PT Leese, SC Quay 
Investigative radiology 26 (11 ), 980-986 

Persistent gaseous bubbles as ultrasound contrast media 
SC Quay 
US Patent 5,573,751 

Polychelants containing macrocyclic chelant moieties 
PF Sieving, AD Watson, SC Quay, SM Rock.lage 
US Patent 5,364,613 

Mapping of two loci affecting the regulation of branched-chain amino acid 
transport in Escherichia coli K-12. 
JJ Anderson, SC Quay, DL Oxender 
Journal of bacteriology 126 ( 1 ), 80-90 

Compositions and methods for enhanced mucosal delivery of peptide YY and 
methods for treating and preventing obesity 
SC Quay 
US Patent 7,166,575 

Demarcation of myocardial ischemia: magnetic susceptibility effect of contrast 
medium in MR imaging. 
M Saeed, MF Wendland, E Tomei, SM Rock.lage, SC Quay, ME Moseley, ... 
Radiology 173 (3), 763-767 

Role of transport systems in amino acid metabolism: leucine toxicity and the 
branched-chain amino acid transport systems. 
SC Quay, TE Dick, DL Oxender 
Journal of bacteriology 129 ( 3 ), 1257 -1265 

Dopamine agonist formulations for enhanced central nervous system delivery 
SQuay 
US Patent App. 09/891,630 

Phase shift colloids as ultrasound contrast agents 
SC Quay 
US Patent 5,707,607 

Intermolecular crosslinking of fatty acyl chains in phospholipids: use of 
photoactivable carbene precursors 
CM Gupta, R Radhakrishnan, GE Gerber, WL Olsen, SC Quay, ... 
Proceedings of the National Academy of Sciences 76 (6), 2595-2599 
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Emulsion vehicle for poorly soluble drugs 
KJ Lambert, PP Constantinides, SC Quay 
US Patent 6,667,048 

Metal chelates of diethylenetriaminepentaacetic acid partial esters for NMR 
imaging 
SC Quay 
US Patent 4,687,658 

Advances in nasal drug delivery through tight junction technology 
PH Johnson, SC Quay 
Expert opinion on drug delivery 2 (2), 281-298 

Phase shift colloids as ultrasound contrast agents 
SC Quay 
US Patent 5,707,606 

Magnetic resonance imaging of acute myocardial ischemia using a 
manganese chelate, Mn-DPDP. 
OH Pomeroy, M Wendland, S Wagner. N Derugin, WW Holt, SM Rocklage, ... 
Investigative radiology 24 (7 ), 531-536 

Methods and kits for obtaining and assaying mammary fluid samples for 
breast diseases, including cancer 
SC Quay, DL Quay 
US Patent 5,798,266 

Human pharmacokinetics of a perfluorocarbon ultrasound contrast agent 
evaluated with gas chromatography 
JM Correas, AR Meuter, E Singlas, DR Kessler, D Worah, SC Quay 
Ultrasound in medicine & biology 27 (4), 565-570 

Gadodiamide injection: nonionic gadolinium chelate for MR imaging of the 
brain and spine--phase 11-111 clinical trial. 
A Greco, MT McNamara, P Lanthiez, SC Quay. G Michelozzi 
Radiology 176 (2), 451-456 

Amino acid lipids and uses thereof 
SC Quay, ME Houston Jr, P Harvie, RC Adami, R Fam, MG Prieve, ... 
US Patent 8,877,729 

Intranasal administration of glucose-regulating peptides 
S Quay, H Costantino 
US Patent App. 10/991,597 

Methods and devices for collecting, handling and processing mammary fluid 
samples for evaluating breast diseases, including cancer 
SC Quay 
US Patent 6,689,073 

Contamination of Hodgkin's disease cell cultures 
NL Harris, DL Gang, SC Quay, S Poppema, PC Zamecnik, ... 
Nature 289 (5795), 228-230 
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Role of leucyl-tRNA synthetase in regulation of branched-chain amino-acid 53 

transport 
SC Quay, EL Kline, DL Oxender 
Proceedings of the National Academy of Sciences 72 (10), 3921-3924 

Emulsion vehicle for poorly soluble drugs 
KJ Lambert, PP Constantinides, AK Tustian, SC Quay 
US Patent 6,660,286 

Online bidding for a contract to provide a good or service 
S Quay, D Worah, B Gaspers 
US Patent App. 09/930,908 

In vitro formulation optimization of intranasal galantamine leading to enhanced 
bioavailability and reduced emetic response in vivo 
AK Leonard, AP Sileno, GC Brandt, CA Foerder, SC Quay, HR Costantino 
lnternationa I journal of pharmaceutics 335 ( 1-2), 138-146 

The interaction between excimer laser energy and vascular tissue 
D Murphy-Chutorian, PM Selzer, J Kosek, SC Quay, D Profitt, R Ginsburg 
American heart journal 112 (4), 739-745 

Compositions and methods for enhanced mucosal delivery of parathyroid 
hormone 
SC Quay, HR Costantino, MS Kleppe, CY Li 
US Patent 7,244,709 

Methods and devices for obtaining and assaying mammary fluid samples for 
evaluating breast diseases, including cancer 
SC Quay, DL Quay 
US Patent 7,128,877 

Lower mean weight after 14 days intravenous administration peptide YY 3-36 
(PYY 3-36) in rabbits 
AP Sileno, GC Brandt, BM Spann, SC Quay 
International journal of obesity 30 (1 ), 68-72 

Regulation of branched-chain amino acid transport in Escherichia coli. 
SC Quay, DL Oxender 
Journal of bacteriology 127 ( 3 ), 1225-1238 

Carcinosarcoma of the skin: case report and review 
SC Quay, T J Harrist, MC Mihm Jr 
Journal of cutaneous pathology 8 ( 3 ), 241-246 

Methods of combining metagenome and the metatranscriptome in multiplex 
profiles 
SC Quay 
US Patent App. 13/573,785 

Therapeutic utility of a novel tight junction modulating peptide for enhancing 
intranasal drug delivery 
SC Chen, K Eiting, K Cui, AK Leonard, D Morris, CY Li, K Farber, ... 
Journal of pharmaceutical sciences 95 (6), 1364-1371 
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Polychelants 
PF Sieving, AD Watson, SC Quay, SM Rocklage 
US Patent 6,274,713 

Emulsion vehicle for poorly soluble drugs 
K Lambert, P Constantinides, S Quay 
US Patent App. 10/299,649 

CATIONIC PEPTIDES FOR siRNA INTRACELLULAR DELIVERY 
L Chen, ME Houston, RC Adami, JA McSwiggen, SJ Mayer, SC Quay 
US Patent App. 11/676,221 

Emulsion vehicle for poorly soluble drugs 
K Lambert, P Constantinides, S Quay 
US Patent App. 10/833,619 

Paramagnetic contrast agents for MR imaging 
SC Quay, OM Worah 
US Patent 4,859,451 

Method of ultrasound imaging 
SC Quay 
US Patent 6,875,420 

Nucleation and activation of a liquid-in-liquid emulsion for use in ultrasound 
imaging 
SC Quay, DR Kessler, RA Roy, D Worah 
US Patent 5,897,851 

Carcinosarcoma of the prostate: case report and review of the literature 
SC Quay, KH Proppe 
The Journal of urology 125 (3), 436-438 

Composition of a n-carboxymethylated tetraazacyclododecane chelating 
agent, a paramagnetic metal and excess calcium ions for MRI 
KF Kraft, SC Quay, SM Rocklage, D Worah 
US Patent 5,219,553 

Pharmaceutical Formation For Increased Epithelial Permeability of Glucose
Regulating Peptide 
SC Quay, HR Costantino, MV Templin, AK Leonard, MS Kleppe, ... 
US Patent App. 12/095,801 

Effect of pH on the interaction of benzoate and 0-amino acid oxidase 
S Quay, V Massey 
Biochemistry 16 (15), 3348-3354 

Glucose uptake and phosphorylation in Pseudomonas fluorescens 
RC Eisenberg, SJ Butters, SC Quay, SB Friedman 
Journal of bacteriology 120 ( 1 ), 14 7 -153 
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The Trp cage motif as a scaffold for the display of a randomized peptide 38 

library on bacteriophage T7 
RE Herman, D Badders, M Fuller, EG Makienko, ME Houston, SC Quay, ... 
Journal of Biological Chem is try 282 ( 13 ), 9813-9824 

Emulsion vehicle for poorly soluble drugs 
KJ Lambert, PP Constantinides, SC Quay 
US Patent 6,982,282 

Gluconate regulation of glucose catabolism in Pseudomonas fluorescens 
SC Quay, SB Friedman, RC Eisenberg 
Journal of bacteriology 112 (1 ), 291-298 

Emulsion vehicle for poorly soluble drugs 
KJ Lambert, PP Constantin ides, AK Tustian, SC Quay 
US Patent 7,030,155 

Development of a novel high-concentration galantamine formulation suitable 
for intranasal delivery 
AK Leonard, AP Sileno, C MacEvilly, CA Foerder, SC Quay, ... 
Journal of pharmaceutical sciences 94 ( 8), 1736-17 46 

BINDING PROTEINS AND MEMBRANE TRANSPORT fn1 
DL Oxender, S Quay 
Blackwell Publishing Ltd 

NMR imaging with paramagnetic polyvalent metal salts of poly-(acid-alkylene
amino )-alkanes 
KF Kraft, SC Quay, SM Rocklage, D Worah 
US Patent 5,039,512 

Stable pharmaceutical dosage forms of teriparatide 
S Quay, H Costantino, CY Li 
US Patent App. 11/390,940 

Therapeutic formulations for transmucosal administration that increase 
glucagon-li ke peptide-1 bioavailability 
S Quay, M Kleppe, H Costantino 
US Patent App. 11/293,676 

Acute myocardial ischemia: MR imaging with Mn-TP. 
PW Pflugfelder, MF Wendland, WW Holt, SC Quay, D Worah, N Derugin, ... 
Radiology 167 ( 1 ), 129-133 

Separate regulation of transport and biosynthesis of leucine, isoleucine, and 
valine in bacteria. 
SC Quay, DL Oxender, S Tsuyumu, HE Umbarger 
Journal of bacteriology 122 (3 ), 994-1000 

Method for treating colorectal carcinoma using a taxane/tocopherol 
formulation 
N Palepu, D Kessler, AK Tustian, SC Quay, PP Constantinides, ... 
US Patent 6,727,280 
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Compositions and methods for enhanced mucosal delivery of growth hormone 33 
S Quay, J de Meireles, M Gupta, S Vangala 
US Patent App. 10/862,141 

Voltage-dependent conductance induced by alamethicin-phospholipid 
conjugates in lipid bilayers. 
R Latorre, CG Miller, S Quay 
Biophysical journal 36 (3), 803 

Papillary carcinoid tumor of the lung 
EJ Mark, SC Quay, GR Dick.ersin 
Cancer48 (2), 316-324 

Identification of tight junction modulating Ii pids 
SC Chen-Quay, KT Eiting, AWA Li, N Lamharzi, SC Quay 
Journal of pharmaceutical sciences 98 (2), 606-619 

Inhibition of human metapneumovirus replication by small interfering RNA 
C Deffrasnes, MH Cavanagh, N Goyette, K Cui, Q Ge, S Seth, MV Templin, ... 
Antivir Ther 13 (6), 821-832 

Amyloidosis and Alzheimer's disease diagnostic assay and reagents therefor 
SC Quay, SM Rock.lage, WK Miller 
US Patent 4,933,156 

Compositions and methods for enhanced mucosal delivery of Y2 receptor
binding peptides and methods for treating and preventing obesity 
SC Quay, G Brandt, MS Kleppe, CJ Macevilly 
US Patent 7,157,426 

Paramagnetic metal-diethylenetriamine-pentaacetic acid partial amide 
complexes for magnetic resonance imaging 
SC Quay 
US Patent 5,087,439 

Amyloidosis and alzheimer's disease diagnostic assay and reagents therefor 
SC Quay, SM Rock.lage, WK Miller 
US Patent 5,039,511 

Ferrioxamine paramagnetic contrast agents for MR imaging 
SC Quay 
US Patent 4,758,422 

Method of treatment of a metabolic disease using intranasal administration of 
exendin peptide 
S Quay, A Leonard, H Costantino 
US Patent App. 11/418,982 

Emulsion vehicle for poorly soluble drugs 
K Lambert, A Tustian, S Quay 
US Patent App. 10/187,055 
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Nonionic Magnetic Resonance Imaging Contrast Agents Clinical Trial 30 

Experience of Safety, Tolerance, and Efficacy of Gadodiamide Injection 
M VAN WAGONER, M OTOOLE, SC QUAY 
Investigative radiology 25, S39-S41 

Ferrioxamine-paramagnetic contrast agents for MR imaging, composition, 
apparatus and use 
SC Quay 
US Patent 4,637,929 

Compositions and methods for enhanced mucosal delivery of Y2 receptor
binding peptides and methods for treating and preventing obesity 
SC Quay, G Brandt, MS Kleppe, CJ Macevilly 
US Patent 7,229,966 

Long-acting oxytocin analogues for the treatment and prevention of breast 
cancer and psychiatric disorders 
S Quay 
us Patent App. 10/879,814 

Isolation and characterization of membrane binding proteins 
DL Oxender, SC Quay 
Methods in Membrane Biology, 183-242 

19F relaxation rate enhancement and frequency shift with Gd-DTPA 
AV RATNER, S QUAY, HH MULLER, BB SIMPSON, R HURD, ... 
Investigative radiology 24 (3), 224-227 

Nucleic acid compounds for inhibiting gene expression and uses thereof 
SC Quay, J McSwiggen, NK Vaish, M Ahmadian 
us Patent App. 12/552,082 

Compositions and methods for enhanced mucosal delivery of Y2 receptor
binding peptides and methods for treating and preventing obesity 
SC Quay, G Brandt, MS Kleppe, CJ Macevilly 
US Patent 7,186,691 

Conformational studies of aqueous melittin: determination of ionization 
constants of lysine-21 and lysine-23 by reactivity toward 2, 4, 6-
tri n itro benze n esulfonate 
SC Quay, LP Tronson 
Biochemistry 22 (3), 700-707 

Intranasal administration of acetylcholinesterase inhibitors 
HR Costantino, AK Leonard, G Brandt, PH Johnson, SC Quay 
BMC neuroscience 9 (3), S6 

Compositions and methods for enhanced mucosal delivery of interferon alpha 
S Quay, M EI-Shafy 
US Patent App. 10/840,536 

Administration of acetylcholinesterase inhibitors to the cerebral spinal fluid 
S Quay 
US Patent App. 10/439, 108 
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Tight junction modulator peptides for enhanced mucosal delivery of 
therapeutic compounds 
K Cui, SC Chen, ME Houston Jr, SC Quay 
US Patent App. 12/108,452 

Compositions and methods for the treatment of psychiatric disorders 
S Quay, A Leonard, H Costantino, A Sileno, J Sestak 
US Patent App. 11/537,468 

Intranasal administration of triptans 
S Quay, Z Go 
US Patent App. 10/824,452 

Ultrasound contrast agents including protein stabilized microspheres of 
pe rfl u orop ropa n e, pe rfl uorobuta n e or perfl uorope nta n e 
SC Quay 
US Patent 6,723,303 

Emulsion vehicle for poorly soluble drugs 
K Lambert, P Constantinides, S Quay 
US Patent App. 10/151,064 

Regulation of amino acid transport in Escherichia coli by transcription 
termination factor rho. 
SC Quay, DL Oxender 
Journal of bacteriology 130 (3 ), 1 024-1 029 

Double-stranded ribonucleic acid molecules having ribothymidine 
S Quay 
US Patent App. 11/219,625 

Dipyridoxyl phosphate NMRI contrast agents 
SM Rocklage, SC Quay 
US Patent 4,933,456 

Leucine binding protein and regulation of transport in E. coli 
DL Oxender, JJ Anderson, MM Mayo, SC Quay 
Journal of su pramolecu lar structure 6 ( 3 ), 419-431 

Basis of transport discrimination of arginine from other basic amino acids in 
Salmonella typhimurium 
S Quay, HN Christensen 
Journal of Biological Chem is try 24 9 (21 ), 7011-7017 

Branched-chain amino acid transport regulation in mutants blocked in tRNA 
maturation and transcriptional termination. 
SC Quay, RP Lawther, GW Hatfield, DL Oxender 
Journal of bacteriology 134 (2), 683-686 

Structural and thermodynamic characterization of manganese (II) N, N'
dipyridoxylethylenediamine-N, N'-diacetate. A novel manganese (II) chelate 
SM Rocklage, SH Sheffer, WP Cacheris, SC Quay, EF Hahn, ... 
Inorganic Chemistry 27 (20), 3530-3534 
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Incorporation of photosensitive fatty acids into phospholipids of Escherichia 20 

coli and irradiation-dependent cross-linking of phospholipids to membrane 
proteins. 
SC Quay, R Radhakrishnan, HG Khorana 
Journal of Biological Chemistry 256 (9), 4444-4449 

Compositions and methods for enhanced mucosal delivery of interferon beta 
S Quay, M Gupta, J de Meireles, MA EI-Shafy 
US Patent App. 10/462,452 

Manganese (II), chelate contrast agents derived from N, N'-bis-(pyridoxal 
ethylene diamine-N, N')-diacetic acid and derivatives thereof 
SM Rocklage, SC Quay 
US Patent 4,935,518 

Regulation of leucine transport and binding proteins in Escherichia coli 
DL Oxender, SC Quay 
Wiley Subscription Services, Inc., A Wiley Company 

Transport of L-4-azaleucine in Escherichia coli. 
LI Harrison, HN Christensen, ME Handlogten, DL Oxender, SC Quay 
Journal of bacteriology 122 (3), 957-965 

Amino acid lipids and uses thereof 
SC Quay, M Houston, P Harvie, RC Adami, R Fam, MG Prieve, ... 
US Patent 7,939,505 

Method of treatment of a metabolic disease using intranasal administration of 
exendin peptide 
SC Quay, AK Leonard, HR Costantino 
us Patent App. 12/124,050 

Conformational studies of aqueous melittin: collisional quenching of 
tryptophan-19 fluorescence in melittin 
SC Quay, CC Condie, KW Minton 
Biochimica et Biophysica Acta (BBA)-Protein Structure and Molecular ... 

The relA locus specifies a positive effector in branched-chain amino acid 
transport regulation. 
SC Quay, DL Oxender 
Journal of bacteriology 137 (2), 1059-1062 

Methods and compositions for the treatment of keratoconus using protease 
inhibitors 
SC Quay 
us Patent 6,444,791 

Tight junction mod u I ato r peptide P N 159 for en ha need mu cos al delivery of 
therapeutic compounds 
K Cui, SC Chen, M Houston, S Quay 
US Patent App. 11/233,239 

h tlps:1/scholar.google .com/citations?user=GN8qcvY AAJ>.AJ&hl=en&oi=ao 

19 

19 

19 

19 

18 

18 

18 

18 

17 

16 

YEAR 

1981 

2004 

1990 

1976 

1975 

2011 

2008 

1985 

1979 

2002 

2006 

11/31 



3/24/2020 Steven Quay - Google Scholar Citations 

TITLE CITED BY 
FL-2022-00062 A-00000861832 "UNCLASSIFIED" 4/2/2025 Page 232 

Devices and methods for obtaining mammary fluid samples for evaluating 16 

breast diseases, including cancer 
S Quay 
US Patent App. 11/116,961 

Long-acting oxytocin analogues for the treatment and prevention of breast 
cancer and psychiatric disorders 
SC Quay 
US Patent 6,894,026 

Method of treating bladder carcinoma using a Taxane/Tocopherol formulation 
N Palepu, D Kessler, A Tustian, S Quay, P Constantinides, K Lambert 
US Patent App. 10/244,052 

Amyloidosis and Alzheimer's disease diagnostic assay and reagents therefor 
SC Quay, SM Rocklage, WK Miller 
US Patent 5,008,099 

Compositions and methods for enhanced mucosal delivery and non-infused 
administration of Y2 receptor-binding peptides and methods for treating and 
preventing obesity 
SC Quay, G Brandt 
US Patent 7,186,692 

Method of minimizing off-target effects of siRNA molecules 
S Quay 
US Patent App. 11/361,793 

Development of calcitonin salmon nasal spray: similarity of peptide formulated 
in chlorobutanol compared to benzalkonium chloride as preservative 
HR Costantino, H Culley, L Chen, D Morris, M Houston, S Roth, ... 
Journal of pharmaceutical sciences 98 (10), 3691-3706 

Production and use of derivatized homoserine lactones 
SC Quay 
US Patent 7,560,572 

Compositions for enhanced epithelial permeation of peptide yy for treating 
obesity 
s Quay 
US Patent App. 11/561,331 

Method for administration of a taxane/tocopherol formulation to enhance 
taxane therapeutic utility 
N Palepu, D Kessler, A Tustian, S Quay, P Constantinides, K Lambert 
US Patent App. 10/188,288 

Successful delivery of apomorphine to the brain following intranasal 
administration demonstrated in clinical study 
SC Quay 
PR Newswire 18 
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Conformational studies of aqueous melittin. Characteristics of a fluorescent 14 

probe binding site. 
CC Condie, SC Quay 
Journal of Biological Chem is try 258 ( 13 ), 8231-8234 

RENIN SYNTHESIS BY ARTERIAL SMOOTH-MUSCLE CELLS 
R Re, JT Fallon, V Dzau, S Quay, E Haber 
Circulation 60 ( 4), 1 0-10 

Ribonucleic acids with non-standard bases and uses thereof 
SC Quay, NK Vaish 
US Patent App. 12/486.889 

Gaseous ultrasound contrast media and method for selecting gases for use as 
ultrasound contrast media 
SC Quay 
US Patent 6,156,292 

Nucleic Acid compounds for inhibiting VEGF gene expression and uses 
thereof 
SC Quay, J McSwiggen, NK Vaish, M Ahmadian 
US Patent App. 12/039,650 

Dicer substrate rna peptide conjugates and methods for rna therapeutics 
SC Quay, PH Johnson, ME Houston, RC Adami, R Fam 
US Patent App. 11/837,432 

Method of enhancing transmucosal delivery of therapeutic compounds 
S Quay, SC Quay, N Lamharzi, K Fry 
US Patent App. 11/536,937 

Colloidal dispersions of perfluoropentane 
SC Quay 
US Patent 6,245,319 

Dipyridoxyl phosphate chelating compound intermediates useful as NMRI 
contrast agents 
SM Rock.lage, SC Quay 
US Patent 5,223,243 

Dipyridoxyl phosphate NMRI contrast agent compositions 
SM Rock.lage, SC Quay 
US Patent 5,091,169 

Probing the renin active site by collisional quenching of endogenous 
flu ore see nee. 
SC Quay, A Heropoulos, K Commes, VJ Dzau 
Journal of Biological Chemistry 260 (28), 15055-15058 

Molecular mechanisms of alamethicin channel gating 
SC Quay, R Latorre 
Biophysical journal 37 (1 ), 154-156 
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Compositions and methods using acetylcholinesterase (ACE) inhibitors to 11 

treat central nervous system (CNS) disorders in mammals 
S Quay, H Costantino, M Houston, A Leonard 
US Patent App. 11/112,950 

Improvement in the method of NMR imaging employing a manganese II 
chelates of N, N'-bis [pyridoxal-alkylene (or cycloalkylene)(or arylene)]-N, N'
diacetic acid derivatives 
SM Rocklage, SC Quay 
US Patent 4,994,259 

CLEARANCE, EXCRETION, AND ORGAN DISTRIBUTION OF A NEW MRI 
CONTRAST AGENT MANGANESE-DIPYRIDOXAL-DIPHOSPHATE (MN
DPDP) 
DL White, JM Tongol, CL Roco, KA Muetterties, BL Engelstad, ... 
JOURNAL OF NUCLEAR MEDICINE 29 (7), 1319-1319 

Nucleic acid compounds for inhibiting erbb gene expression and uses thereof 
SC Quay, J McSwiggen, NK Vaish, M Ahmadian 
US Patent App. 12/039,658 

N, N'-bis-(pyridoxal) ethylenediamine-N, N'-diacetic acid derivatives 
SM Rocklage, SC Quay 
US Patent 5,130,437 

Determination of fallopian tubal patency by magnetic resonance imaging 
SC Quay, SM Rocklage 
US Patent 4,863,716 

Ferrioxamine as a magnetic resonance contrast agent. Preclinical studies and 
phase I and II human clinical trials. 
D Worah, AE Berger, KR Burnett, HH Cockrill, E Kanai, C Kendall, ... 
Investigative radiology 23, S281-5 

Regulation of membrane transport 
SC Quay, DL Oxender 
Biological regulation and development, 413-436 

Proliferative epithelial disease identified in nipple aspirate fluid and risk of 
developing breast cancer: a systematic review 
J Hornberger, SC Chen, Q Li, P Kakad, SC Quay 
Current medical research and opinion 31 (2), 253-262 

Evaluation of the efficacy, safety and pharmacokinetics of QW3600 (Echogen) 
in man 
B Cotter, OL Kwan, B Kimura, P Leese, S Quay, D Worah, AN DEMARIA 
Circulation 90 (4), 555-555 

Radioactive metal chelates for dipyridoxyl phosphate 
SM Rocklage, SC Quay 
US Patent 4,842,845 
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Nucleic acid compounds for inhibiting gene expression and uses thereof 8 
SC Quay, J McSwiggen, NK Vaish, M Ahmadian 
US Patent App. 13/327,545 

Nucleic acid compounds for inhibiting bcl2 gene expression and uses thereof 
SC Quay, J McSwiggen, NK Vaish, M Ahmadian 
US Patent App. 12/529,011 

Nucleic acid compounds for inhibiting hif1a gene expression and uses thereof 
SC Quay, J McSwiggen, NK Vaish, M Ahmadian 
US Patent App. 12/528,786 

Intranasal peptide YY3-36: Phase 1 dose ranging and dose sequencing 
studies 
G Brandt, A Sileno, S Quay 
OBESITY RESEARCH 12, A28-A28 

Nasal peptide YY3-36: phase 1 dose ranging and safety study in healthy 
subjects 
A Park, A Sileno, G Brandt, S Quay, S Bloom 
International Journal of Obesity 28 

Emulsion vehicle for poorly soluble drugs 
K Lambert, P Constantinides, S Quay 
US Patent App. 10/299,626 

Preparation of oxamine complexes 
SC Quay, SM Rocklage 
US Patent 5,089,644 

Nucleic acid compounds for inhibiting erbb family gene expression and uses 
thereof 
SC Quay, J McSwiggen, NK Vaish, M Ahmadian 
US Patent App. 12/528,619 

Nucleic acid compounds for inhibiting ras gene expression and uses thereof 
SC Quay, J McSwiggen, NK Vaish, M Ahmadian 
US Patent App. 12/529,302 

Nucleic acid compounds for inhibiting myc gene expression and uses thereof 
SC Quay, J McSwiggen, NK Vaish, M Ahmadian 
US Patent App. 12/529, 138 

5'-methyl pyrimidine and 2'-0-methyl ri bonucleotide modified double-stranded 
ribonucleic acid molecules 
S Quay, K Cui, P Johnson, L Chen, M Ahmadian 
US Patent App. 11/219,582 

Emulsion vehicle for poorly soluble drugs 
K Lambert, P Constantinides, S Quay 
US Patent App. 11/067,217 
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Composition comprising a fluorine containing surfactant and perfluoropentane 7 

for ultrasound 
SC Quay 
US Patent 5,876,696 

Safety assessment of the use of perflenapent emulsion for contrast 
enhancement of echocardiography and diagnostic radiology ultrasound 
studies 
SC Quay, AJ Eisenfeld 
Clinical cardiology 20 (S1 ), 19-26 

Early Detection of Perfusion Deficits Caused by Regional Cerebral lschemia in 
Cats T2-Weighted Magnetic Susceptibility MRI Using a Nonionic Dysprosium 
Contrast Agent 
SM ROCKLAGE, ME MOSELEY, J KUCHARCZYK, D NORMAN, ... 
Investigative radiology 25, S37 -S38 

Biochemical studies of immune complexes: II. Purification of immune 
complexes from sera of patients with malignant melanoma 
SC Quay, GF Murphy, MC Mihm Jr 
Clinical immunology and immunopathology 26 (3), 318-326 

Regulation of amino acid transport 
DL Oxender, SC Quay, JJ Anderson, JW Payne 
Microorganisms and Nitrogen Sources (Payne, JW, Ed.), 153-169 

Nasal calcitonin formulations containing chlorobutanol 
SC Quay, JC De Meireles, AA Deshpande, ZO Go, AP Sileno 
US Patent 7,812,120 

Tight junction modulating peptide components for enhancing mucosal delivery 
of therapeutic agents 
SC Quay, sec Quay, K Cui, AP Sileno, PH Johnson, ME Houston, ... 
US Patent App. 11 /997, 132 

Compositions and methods for enhanced mucosal delivery of parathyroid 
hormone 
SC Quay, HR Costantino, MS Kleppe, CY Li 
US Patent 7,435,720 

Nanoparticles for delivery of nucleic acids and stable double-stranded rna 
S Quay, K Cui, J Dattilo 
US Patent App. 11/557,457 

BIOSYNTHESIS OF RENIN IN THE DOG KIDNEY-EVIDENCE FOR THE 
PRESENCE OF PRORENIN 
W Carlson, V Dzau, S Quay, J Kreisberg, E Haber 
Circulation 62 (4), 187-187 

Intranasal carbetocin formulations and methods for the treatment of autism 
AK Leonard, JO Sestak, HR Costantino, AP Sileno, LR Peddakota, ... 
US Patent 9,023,793 
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Amino acid lipids and uses thereof 
SC Quay, ME Houston Jr, P Harvie, RC Adami, R Fam, MG Prieve, ... 
US Patent 8,501,824 

Nucleic acid compounds for inhibiting vegf family gene expression and uses 
thereof 
SC Quay, J McSwiggen, NK Vaish, M Ahmadian 
US Patent App. 12/528,508 

Nucleic acid compounds for inhibiting akt gene expression and uses thereof 
SC Quay, J McSwiggen, NK Vaish, M Ahmadian 
US Patent App. 12/039,662 

Method of treating osteoporosis using intranasal parathyroid hormone 
S Quay, G Brandt, H Costantino 
US Patent App. 11/246,406 

Nanoparticles for delivery of nucleic acids and stable double-stranded RNA 
S Quay, K Cui, J Dattilo 
US Patent App. 10/925,314 

Method for treating parkinson's disease using apomorphine and apomorphine 
prodrugs 
S Quay 
US Patent App. 10/964,327 

Microbubble formation using ultrasound 
S Quay 
US Patent App. 09/918,631 

Role of t-RNALeu in branchedchain amino acid transport 
SC Quay, DL Oxender 
Transfer RNA: Biological Aspects, 481-491 

Nucleic acid molecules and uses thereof 
SC Quay 
US Patent App. 13/392,042 

Multi-Arm Amines and Uses Thereof 
ME Houston Jr, RC Adami, SC Quay, P Nguyen, HC Wang, DE Frank 
US Patent App. 12/954,827 

Nucleic acid compounds for inhibiting wnt gene expression and uses thereof 
SC Quay, J McSwiggen, NK Vaish, M Ahmadian 
US Patent App. 12/529,532 

Nucleic acid compounds for inhibiting apob gene expression and uses thereof 
SC Quay, J McSwiggen, NK Vaish, M Ahmadian 
US Patent App. 12/039,668 

Intranasal insulin: PK profile designed specifically for prandial treatment of 
Type 2 Diabetes 
RL Mitchell, HR Costantino, A Sileno, T Duffy, G Brandt, SC Quay 
Drug Development Research 69 (3), 143-152 
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COMPOSITIONS AND METHODS EMPLOYING UNIVERSAL-BINDING 
NUCLEOTIDES FOR TARGETING MULTIPLE GENE VARIANTS WITH A 
SINGLE siRNA DUPLEX 
SC Quay, JA McSwiggen 
US Patent App. 11/610,403 

Phase shift colloids as ultrasound contrast agents 
SC Quay 
Acoustical Society of America Journal 114, 2554-2554 

Reaction of Immune Complexes With Hodgkin's Disease Tissue Cultures: 
Radioimmune Assay and lmmunoferritin Electron Microscopy 
JC Long, AM Dvorak, SC Quay, C Stamatos, SY Chi 
Journal of the National Cancer Institute 62 ( 4 ), 78 7-797 

Nicked or gapped nucleic acid molecules and uses thereof 
SC Quay, J McSwiggen, NK Vaish, M Ahmadian 
US Patent 9,074,205 

Dynamic methods for diagnosis and prognosis of cancer 
B Gyorffy, SC Quay, SC Chen 
us Patent App. 14/472,176 

Compositions for enhanced epithelial permeation of neuropeptide Y for 
treating obesity 
SC Quay 
US Patent 7,863,245 

Intranasal administration of rapid acting insulin 
SC Quay, AS Cohen, HR Costantino, sec Quay, AP Sileno, MS Kleppe 
Us Patent App. 12/672 ,4 78 

Cyanocobalamin low viscosity aqueous formulations for intranasal delivery 
SC Quay, PC Aprile, ZO Go, AP Sileno 
US Patent 7,404,489 

Compositions and methods for complexes of nucleic acids and organic cations 
OS Sweedler, RC Adami, HR Costantino, SC Quay 
US Patent App. 11/676,226 

Cyanocobalamin low viscosity aqueous formulations for intranasal delivery 
SC Quay, PC Aprile, ZO Go, AP Sileno 
US Patent 7,229,636 

siRNA knockdown of claudin expression inhibits tight junction formation and 
induces loss of differentiation in respiratory epithelia 
B Dutzar, L Chen, SC Chen, K Cui, PH Johnson, G Brandt 
Nastech Pharmaceutical Company Inc 

Contrast enhancement with a US contrast agent in phase 1, 2, and 3 clinical 
trials 
L Needleman 
Radiology 201, 197 
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Myocardial enhancement following peripheral intravenous injection of 3 

activated QW3600 (EchoGen) in normal human volunteers 
P Nihoyannopoulos, L Rallidis, JM Correas, SC Quay 
Journal of the American College of Cardiology 2 (27), 378A 

Magnetic susceptibility imaging with a nonionic contrast agent 
W Cacheris, SM Rocklage, S Quay, W Dow, D Love, D Worah, K Lim 
Radiological Society of North America 74th scientific assembly and annual ... 

Cyanocobalamin low viscosity aqueous formulations for intranasal delivery 
SC Quay, PC Aprile, ZO Go, AP Sileno 
US Patent 8,003,353 

Nucleic acid compounds for inhibiting plk1 gene expression and uses thereof 
SC Quay, NK Vaish, KL Fosnaugh, S Seth 
US Patent App. 13/057,743 

Methods for enhanced epithelial permeation of y2 receptor-binding peptides 
for treating and preventing obesity 
S Quay, G Brandt 
US Patent App. 11/563,587 

RNAi therapeutics: the future of medicine 
SC Quay, PH Johnson 
Pharma 3: 18 21 

Peptide-mediated delivery of siRNA via noncovalent complexes and covalent 
conjugates 
RT Witkowska, M Ahmadian, JW Dattilo, LJ Purvis, SJ Mayer, L Chen, ... 
Understanding Biology Using Peptides, 447-448 

Ultrasound contrast agents including protein stabilized microspheres of 
perfluoropropane, perfluorobutane or perfluoropentane 
SC Quay 
Acoustical Society of America Journal 116, 1335-1336 

Ultrasound contrast agents containing microbubbles of perfluoracarbon 
gasses 
S Quay 
US Patent App. 10/412,743 

Gaseous ultrasound contrast media and method for selecting gases for use as 
ultrasound contrast media 
SC Quay 
US Patent 6,620,404 

Phase shift colloids as ultrasound contrast agents 
SC Quay 
US Patent 6,569,404 

PERFLENAPENT EMULSION: ULTRASOUND CONTRAST MEDIA 
DM Worah, DR Kessler, AR Meuter, MG Huang, JM Correas, SC Quay 
Drugs of the Future 22 (4), 378-385 
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In vivo optimization of hypobaric activation of Dodecafluoropentane, a US 2 

contrast agent 
J Correas, D Kessler, D Worah, SC Quay, L Pourcelot 
Radiology 201, 170-170 

HUMAN PHARMACOKINETICS OF A US CONTRAST AGENT STUDIED 
WITH GAS-CHROMATOGRAPHY 
J Correas, AR MEUTER, DR KESSLER, D WORAH, SC QUAY, ... 
RADIOLOGY 197, 191-192 

Contrast echocardiography in monkeys: dose response and reproducibility of 
blood pool and myocardial enhancement following intravenous administration 
of Echogen® 2% emulsion 
D Kessler, JM Correas, S Quay, D Worah, A DeMaria, A Tarantal 
Journal of the American Society of Echocardiography 8 (3), 363 

Effect of manganese (II) bis (glycinate) dichloride on Ca2+ channel function in 
cultured chick atrial cells 
W Tan, JV Barnett, GM Hehn, SC Quay, JB Galper 
Toxicology 68 (1 ), 63-73 

Comparison of MR imaging after administration of dysprosium-based 
magnetic-susceptibility contrast media with diffusion-weighted MR imaging in 
evaluation of regional cerebral ... 
ME Moseley, J Kucharczyk, J Kurhanewicz, J Mintorovitch, Y Cohen, ... 
Proceedings of the 75th anniversary scientific assembly and annual meeting ... 

Comparison of ionic and nonionic Gd-DTPA in MR imaging of the 
genitourinary system 
MJ Carvlin, AS Muraki, J Francisco, SM Rocklage, S Quay 
Radiological Society of North America 74th scientific assembly and annual ... 

Cardiovascular laser research at Stanford University 
D Murphy-Chutorian, P Selzer, L Wexler, J Kosek, S Quay, W Huestis, ... 
Seminars in I nterventiona I Radiology 3 (01 ), 61-63 

MOLECULAR MECHANISMS OF ALAMETHICIN CHANNEL GATING AND 
FORMATION 
R Latorre, S Quay 
BIOPHYSICAL JOURNAL 33 (2), A64-A64 

Arginine-based lipids for delivery of therapeutics 
SC Quay, ME Houston Jr, P Harvie, RC Adami, R Fam, MG Prieve, ... 
US Patent 9,339,461 

Absorbent paper and use thereof for breast cancer detection 
SC Quay, SC Chen 
US Patent 9,052,318 

Absorbent paper and use thereof for breast cancer detection 
SC Quay, SC Chen 
US Patent App. 13/659,832 
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Methods of breast cancer detection 
SC Quay, SC Chen 
US Patent App. 13/659,831 

Cyanocobalamin low viscosity aqueous formulations for intranasal delivery 
SC Quay, PC Aprile, ZO Go, AP Sileno 
US Patent 7,879,349 

Compositions and methods for enhanced mucosal delivery of parathyroid 
hormone 
SC Quay, HR Costantino, MS Kleppe, CY Li 
US Patent App. 12/726,308 

Mucosal Delivery of Stabilized Formulations of Exendin 
SC Quay, HR Costantino, AK Leonard 
US Patent App. 12/096,650 

Intranasal insulin: Phase 2 glucose tolerance study in type 2 diabetics 
G Brandt, A Sileno, AS Cohen, S Souza, B Spann, HR Costantino, ... 
Diabetes 57, A127-A127 

Compositions and methods for enhanced mucosal delivery of interferon beta 
S Quay, M Gupta, J de Meireles, MA EI-Shafy 
US Patent App. 11/953,685 

Phage displayed Trp cage ligands 
SC Quay, DL Badders, RE Herman, ME Houston Jr, PH Johnson 
US Patent 7,329,725 

Method for treating osteoporosis by intranasal delivery of teriparatide with an 
anti-resorptive agent 
S Quay 
US Patent App. 11/552,810 

A device for enhanced epithelial permeation of y2 receptor-binding peptides 
S Quay, G Brandt, M Kleppe, C MacEvilly 
US Patent App. 11/562, 913 

Compositions and methods for enhanced mucosal delivery of parathyroid 
hormone 
S Quay, H Costantino, M Kleppe, CY Li 
US Patent App. 11/550,061 

Phase shift colloids as ultrasound contrast agents 
S Quay 
US Patent App. 10/620,280 

Intranasal apomorphine for erectile dysfunction: multiple dose safety study 
GC Brandt, R Morrison, SL Schwartz, T Marbury, R Morrison, BM Spann, ... 
JOURNAL OF SEXUAL MEDICINE 1, 46-47 
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A Comparative Study of a Nasal Formulation of Interferon Beta-1A Versus 1 
Avonex±for Injection: P06. 092 
S Vitkun, A Sileno, L Cimino, S Quay 
Neurology 62 (7) 

Gaseous ultrasound contrast media and method for selecting gases for use as 
ultrasound contrast media 
SC Quay 
Acoustical Society of America Journal 115, 964-964 

Systematic analysis of cell penetrating peptides to deliver siRNA molecules 
R Witkowska, M Ahmadian, J Dattilo, L Chen, K Cui, M Houston, ... 
JOURNAL OF PEPTIDE SCIENCE 10, 194-194 

Methods of resonance imaging using ultrasonic energy 
S Quay 
US Patent App. 10/439,353 

Safety Evaluation: Contrast Ultrasound With Perflenapent Emulsion in 
Radiology and Echocardiography 
SC Quay, AJ Eisenfeld 
APPLIED RADIOLOGY 26, 31-37 

Cardiovascular effects of Echogen® 2% emulsion in conscious and 
unconscious monkeys 
D Kessler, JM Correas, S Quay, D Worah, A DeMaria, A Tarantal 
Journal of the American Society of Echocard iography 8 ( 3), 363 

Dipyriodoxyl phosphate chelating compound intermediates 
SM Rocklage, SC Quay 
US Patent 5,130,431 

4994259 Improvement in the method of NMR imaging employing a 
manganese II chelates of N, N'-bis (pyridoxal-alkylene (or cycloalkylene)(or 
arylene))-N, N'-diacetic acid ... 
S Rocklage, SC Quay 
Magnetic Resonance Imaging 10 (3), VII 

Certain dipyridylphosphate chelatable compounds capable of forming metal 
ion chelates 
SM Rocklage, SC Quay 
US Patent 4,992,555 

Diester-DTPA-paramagnetic contrast agents for MRI imaging, apparatus and 
methods 
SC Quay 

MR imaging of the genitourinary tract with a paramagnetic contrast agent: 
Phase I and II trials of S-FDF 
KR Burnett, GL Wolf, KP Lyons, E Ross, E Kanai, SC Quay, D Worah, ... 
Radiological Society of North America 73rd scientific assembly and annual ... 
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PROTON NUCLEAR-MAGNETIC-RESONANCE STUDIES IN DIAGNOSTIC 
SURGICAL PATHOLOGY 
SC Quay, K Comess, D Worah, R Gandhi 
LABORATORY INVESTIGATION 54 (1), A51-A51 

Biochemical studies of immune complexes: I. Isolation of circulating immune 
complexes using a bifunctional exclusion chromatography matrix 
SC Quay, AK Bhan 
C Ii n ical immunology and i mmu nopathology 26 (3 ), 309-317 

IMMUNE-COMPLEXES IN MELANOMA SERUM-PARTIAL-PURIFICATION 
AND CHARACTERIZATION BY AFFI-GEL BLUE COLUMN 
CHROMATOGRAPHY AND POLYACRYLAMIDE-GEL ELECTROPHORESIS 
SC Quay, GF Murphy, MC Mihm 
CLINICAL RESEARCH 28 (2), A579-A579 

REGULATION OF BRANCHED-CHAIN AMINO ACID TRANSPORT IN 
BACTERIA. 
SC Quay 

REGULATION OF TRANSPORT IN MAMMALIAN AND BACTERIAL-CELL 
LINES 
G Cecchini, SC Quay, TE Dick, DL OXENDER 
FEDERATION PROCEEDINGS 35 (7), 1357-1357 

Methods of adoptive cell therapy 
SC Quay 
US Patent App. 16/336,429 

Lipids for delivery of therapeutics 
SC Quay, ME Houston Jr, P Harvie, RC Adami, R Fam, M Prieve, ... 
US Patent App. 15/675,983 

Transpapillary methods and compositions for treating breast disorders 
SC Quay 
US Patent App. 15/744,004 

Compositions and methods of treatment of breast disorders and estrogen
related disorders 
SC Quay 
US Patent App. 15/561,249 

Tyrosine-based lipids for delivery of therapeutics 
SC Quay, ME Houston Jr, P Harvie, RC Adami, R Fam, M Prieve, ... 
US Patent 9,731,016 

Molecular mammography 
SC Chen, SC Quay 
US Patent App. 15/316, 136 

Transpapillary methods and compositions for diagnosing and treating breast 
conditions 
SC Quay 
US Patent App. 15/110, 718 
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Second Generation Fatty Acid Compositions, Formulations, and Methods of 
Use and Synthesis Thereof 
SC Quay 
US Patent App. 15/083,636 

Protein-specific formulations 
T Martin-chen, SC Chen, SC Quay 
US Patent App. 15/029,431 

Cyanocobalamin low viscosity aqueous formulations for intranasal delivery 
SC Quay, PC Aprile, ZO Go, AP Sileno 
US Patent 9,415,007 

Second generation fatty acid compositions, formulations, and methods of use 
and synthesis thereof 
SC Quay 
US Patent 9,295,658 

Proliferative breast disease identified by nipple aspirate fluid cytopathology 
has the laterality and asymmetry characteristics of breast cancer, supporting 
the thesis it is a ... 
JW Kylstra, MH Kalnoski, T Vo, ML Lee, SC Chen, SC Quay 
CANCER RESEARCH 76 

Abstract P5-06-02: Proliferative breast disease identified by nipple aspirate 
fluid cytopathology has the laterality and asymmetry characteristics of breast 
cancer, supporting ... 
JW Kylstra, MH Kalnoski, T Vo, ML Lee, SC Chen, SC Quay 
Cancer Research 76 (4 Supplement), P5-06-02-P5-06-02 

Absorbent paper and use thereof for breast cancer detection 
SC Quay, SC Chen 
US Patent App. 14/712,846 

Nicked or gapped nucleic acid molecules and uses thereof 
SC Quay, J McSwiggen, NK Vaish, M Ahmadian 
US Patent App. 14/724,774 

Nicked or gapped nucleic acid molecules and uses thereof 
SC Quay, J McSwiggen, NK Vaish, M Ahmadian 
US Patent App. 14/724,772 

Nicked or gapped nucleic acid molecules and uses thereof 
SC Quay, J McSwiggen, NK Vaish, M Ahmadian 
US Patent App. 14/722,766 

Nipple Aspirate Fluid (NAF) cytology supports prediction of breast cancer risk 
using the IBIS model 
J Kylstra, M Kalnoski, T Vo, S Quay 
Senologie-Zeitschrift fur Mammadiagnostik und-therapie 12 (02), A76 
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Nipple Aspirate Fluid Cytology in the Office-Based Screening for Breast 
Cancer Risk [333] 
S Herman, JD Herman, JW Kylstra, M Kalnoski, S Quay 
Obstetrics & Gynecology 125, 105S-1 06S 

P128 Nipple aspirate fluid (NAF) cytology in the IBIS-model prediction of 
breast cancer (BCA) risk 
JW Kylstra, M Kalnoski, S Quay, S Chen, T Vo, J Cuzick 
The Breast 24, S68-S69 

Cyanocobalamin low viscosity aqueous formulations for intranasal delivery 
SC Quay, PC Aprile, ZO Go, AP Sileno 
US Patent 8,940,714 

Validation of a Dynamic Algorithm for Prognostic Prediction, Hormone 
Receptor and Lymph Node Status in Breast Cancer Using Full Transcriptome 
Analysis on Breast Cancer Tissue 
MH Kalnoski, T Vo, S Chen, SC Quay 
JOURNAL OF MOLECULAR DIAGNOSTICS 16 (6), 763-763 

Method of breast cancer detection 
SC Quay, SC Chen 
US Patent App. 14/352,668 

Nucleic acid molecules and uses thereof 
SC Quay 
US Patent App. 14/251,255 

Abstract P4-03-03: Determination of lymph node status using the primary 
tumor's gene expression signature 
B Gyorffy, Z Sztupinszki, B Weltz, SC Chen, S Quay 
Cancer Research 73 (24 Supplement), P4-03-03-P4-03-03 

A phase I safety and efficacy study of the mammary aspirate specimen 
cytology test device for collection of spe-cimens for exfoliative cytopathology 
of the breast ducts 
SC Chen, SA Vitkun, SC Quay 
Advances in Bioscience and Biotechnology 2013 

Nasal calcitonin formulations containing chlorobutanol 
SC Quay, JC De Meireles, A Deshpande, ZO Go, AP Sileno 
US Patent 8,486,891 

Second Generation Fatty Acid Compositions, Formulations, and Methods of 
Use and Synthesis Thereof 
SC Quay 
US Patent App. 13/761,243 

of Membrane Binding Proteins 
DL OXENDER, SC QUAY 
Methods in Membrane Biology 6, 183 
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Analytical Validation of the ForeCYTE Breast Health Test 
SC Chen, VE Johncox, J Godoski, SC Quay 
Journal of the American Society of Cytopathology 1 (2), S10 

Nasal calcitonin formulations containing chlorobutanol 
SC Quay, JC De Meireles, A Deshpande, ZO Go, AP Sileno 
US Patent 8,138,149 

Phage displayed Trp cage ligands 
SC Quay, DL Badders, RE Herman, ME Houston Jr, PH Johnson 
US Patent 8,063,178 

CITED BY 
4/2/2025 Page 246 

Nucleic acid compounds for inhibiting birc5 gene expression and uses thereof 
SC Quay, J McSwiggen, NK Vaish, KL Fosnaugh, S Seth 
US Patent App. 13/057,741 

Discovery of New SiRNA Delivery Agents 
PH Johnson, D Frank, K Cui, R Adami, H Wang, M Houston, SC Quay 
RNA Interference: Application to Drug Discovery and Challenges to ... 

Second Generation Fatty Acid Compositions, Formulations, and Methods of 
Use and Synthesis Thereof 
SC Quay 
US Patent App. 12/852,620 

Production and use of derivatized homoserine lactones 
SC Quay 
US Patent App. 12/502, 188 

Ophthalmic Delivery of Protein and Peptide Therapeutics; Pharmacokinetics, 
Pharmacodynamics, and Metabolism Considerations 
A Urtti 
Prate ins and Peptides, 177 -186 

Pharmacokinetic and Pharmacodynamic Aspects of Intranasal Delivery 
HR Costantino, AP Sileno, M Templin, C Li, D Frank, GC Brandt, SC Quay 
Proteins and Peptides, 187-205 

Modification of double-stranded ribonucleic acid molecules 
SC Quay, K Cui, PH Johnson, L Chen, M Ahmadian 
US Patent App. 12/065,604 

Intranasal formulations of interferon beta free of stabilizers that are proteins or 
polypeptides 
S Quay, H Costantino 
US Patent App. 11/570,068 

Compositions for enhanced epithelial permeation of y2 receptor-binding 
peptides 
S Quay, G Brandt, M Kleppe, C MacEvilly 
US Patent App. 11/561,825 
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Compositions and methods for enhanced mucosal delivery of parathyroid 
hormone 
S Quay, H Costantino, M Kleppe, CY Li 
US Patent App. 11/550,055 

Compositions and methods for enhanced mucosal delivery of pyy peptide 
S Quay, G Brandt, M Kleppe, C MacEvilly 
US Patent App. 11/467,509 

Peptide-mediated delivery of siRNA via covalent conjugates 
RT Witkowska, M Ahmadian, LJ Purvis, S Roth, S Ludmann, H Wang, ... 
JOURNAL OF PEPTIDE SCIENCE 12, 237-237 

Gaseous ultrasound contrast media and method for selecting gases for use as 
ultrasound contrast media 
S Quay 
US Patent App. 11/106,350 

Development of siRNA targeting TNF-alpha for the treatment of rheumatoid 
arthritis. 
YC Chen, LS Chen, KY Cui, SJ Mayer, A Snell, MG Prieve, ME Houston, ... 
ARTHRITIS AND RHEUMATISM 52 (9), S558-S558 

Method of ultrasound imaging 
SC Quay 
Acoustical Society of America Journal 118, 1263-1263 

Peptide-mediated delivery of siRNA via covalent conjugates and noncovalent 
complexes 
RT Witkowska, M Ahmadian, JW Dattilo, LJ Purvis, LS Chen, SJ Mayer, ... 
BIOPOLYMERS 80 (4), 563-563 

Method for diagnosing and treating cancer 
S Quay, K Cui 
US Patent App. 10/836,421 

Carboxylate salts of galantamine and their pharmaceutical use 
S Quay, H Costantino, M Houston, A Leonard 
US Pa tent App. 10/831,031 

Development of an intranasal formulation of the Y2R agonist peptide YY3-36: 
Multivariate statistical analysis of in vitro human primary epithelial cell culture 
studies 
M Kleppe, A Deshpande, Z Go, G Brandt, M Lee, S Quay 
OBESITY RESEARCH 11, A109-A109 

The origin and development of cognitive abilities in preschool children 
M Aldridge, RL Allwright, L Alsagoff, HC Lick, J Anderson, A Ran, ... 
Language Learning: A Lifelong Process 25 (2), 14-20 

A method of making an emulsion of a therapeutic agent 
SC Quay, PP Constantinides, KJ Lambert 
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Comparative antitumor activity of a novel injectable emulsion of paclitaxel 
(QWS 184) and Taxol (R) in the B 16 melanoma and IGROV1 human ovarian 
tumor xenograft in nude mice. 
PP Constantinides, D Kessler, AK Tustian, KJ Lambert, D Worah, ... 
CLINICAL CANCER RESEARCH 5, 3820S-3820S 

Emulsion vehicle for poorly soluble drugs 
KJ Lambert, PP Constantinides, SC Quay 

Pharmacokinetic profile of perflenapent emulsion 
J Correas, D Kessler, E Singlas, D Worah, J Moreau, S Quay 
Ultrasound in Medicine & Biology 23 (S1 ), S137-S137 

Manganese (II) chelate contrast media; Mangan (II) chelat og 
ko ntras tm idde Ip re pa rat 
SM Rocklage, SC Quay 

Manganese (II) chelate contrast media 
SM Rocklage, SC Quay 

5219553 Composition of a N-carboxymethylated tetraazacyclododecane 
chelating agent, a paramagnetic metal and excess calcium ions for MRI 
KF Kraft, SC Quay, SM Rocklage, D Worah 
Magnetic Resonance Imaging 12 (3), VIII-IX 

5039512 NMR imaging with paramagnetic polyvalent metal salts of poly-(acid
al kylene-amino )-alkanes 
KF Kraft, SC Quay, S Rocklage, D Worah 
Magnetic Resonance Imaging 11 (1), II 

Dipyridoxyl phosphate chelating compounds 
SM Rocklage, SC Quay 
US Patent 4,992,554 

Volume 5,199 I 
T Alkubaisy, TE Fitzgerald, GJG Asmundson, S Friedman, PL Baltazar, ... 

Structural and thermodynamic characterization of manganese (II) N, N'
dipyridoxylethylenediamine-N, N'-diacetate. A novel manganese (II) chelate 
[Erratum to document cited in ... 
SM Rocklage, SH Sheffer, WP Cacheris, SC Quay, EF Hahn, ... 
Inorganic Chemistry 29 (8), 1594-1594 

4758422 Ferrioxamine paramagnetic contrast agents for MR imaging 
SQuay 
Magnetic Resonance Imaging 7 (2), II 

Magnetic susceptibility imaging in-situ 
M Saeed, M Wendland, Y Takehara, CB Higgins 
Proceedings of the 75th anniversary scientific assembly and annual meeting ... 
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Safety and diagnostic efficacy of S-041, the first nonionic gadolinium chelate 
for MR imaging 
A Greco, MT McNamara, S Quay, P Lanthiez, G Michelozzi 
Proceedings of the 75th anniversary scientific assembly and annual meeting ... 

MR hepatobiliary imaging 
KO Lim, D Worah, M O'Tool, M Van Wagoner, P Leese, A Pfefferbaum, ... 
Proceedings of the 75th anniversary scientific assembly and annual meeting ... 

DELINEATION OF ACUTE MYOCARDIAL ISCHEMIA ON MRI USING A 
NEW PARAMAGNETIC CONTRAST-MEDIA 
OH POMEROY, WW HOLT, N DERUGIN, M WENDLAND, S QUAY, ... 
INVESTIGATIVE RADIOLOGY 23 (9), S63-S63 

MR imaging signal enhancement of normal intracranial and extracranial 
structures 
AS Murak.i, MJ Carvlin, J Francisco, SM Rock.lage, S Quay 
Radiological Society of North America 74th scientific assembly and annual ... 

4687658 Metal chelates of die thylene triamine pentaacetic acid partial esters 
for NMR imaging 
SC Quay 
Magnetic Resonance Imaging 6 (1 ), I 

4687659 Diamide-DTPA-paramagnetic contrast agents for MR imaging 
SC Quay 
Magnetic Resonance Imaging 6 (1), II 

DELINEATION OF ISCHEMIC MYOCARDIUM BY CONTRAST ENHANCED 
I NVIVO MAG N ETIC-RESONANC E-I MAG I NG 
PW PFLUGFELDER, WW HOLT, MF WENDLAND, S QUAY, N DERUGIN, ... 
CIRCULATION 76 (4), 159-159 

4637929 Ferrioxamine-paramagnetic contrast agents for MR imaging, 
composition, apparatus and use 
SC Quay 
Magnetic Resonance Imaging 5 (6), II 

Delineation of ischemic myocardium by contrast-enhanced in vivo MR imaging 
PW Pflugfelder, WW Holt, MF Wendland, SC Quay, N Derugin, ... 
Radiological Society of North America 73rd scientific assembly and annual ... 

EFFECTS OF METABOLIC-INHIBITORS ON CALCIUM FLUX AND 
RELAXATION PROPERTIES IN VENTRICULAR MUSCLE-CELLS 
S BIEDERT, DS MIURA, SC QUAY 
BIOPHYSICAL JOURNAL 47 (2), A459-A459 

VISUALIZATION OF ATHEROSCLEROTIC PLAQUE USING 
PARAMAGNET! C TETRACYCLINE AND MAGNETIC-RESONANCE 
IMAGING 
D MURPHYCHUTORIAN, SC QUAY, PM SELZER, R GINSBURG, ... 
CIRCULATION 72 (4), 301-301 
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MOLECULAR STUDIES OF PROTEIN-LIPID INTERACTIONS. 3. 
CONFORMATIONAL STUDIES OF AQUEOUS MELITTIN-
CHARACTERISTICS OF A FLUORESCENT-PROBE BINDING-SITE 
CC CONDIE, SC QUAY 
JOURNAL OF BIOLOGICAL CHEMISTRY 258 (13), 8231-8234 

Reaction of Immune Complexes With Hodgkin's Disease Tissue Cultures 
JC Long, AM Dvorak. SC Quay, C Stamatos. SY Chi 
Journal of the National Cancer Institute 67 (1 ), 3-3 

VOLTAGE-DEPENDENT CONDUCTANCE IS INDUCED BY AN 
ALAMETHICINPHOSPHOLIPID CONJUGATE IN LIPID BILAYERS 
CG MILLER, R LATORRE, SC QUAY 
FEDERATION PROCEEDINGS 40 (6 ), 1771-1771 

MOLECULAR MECHANISMS OF ALAMETHICIN CHANNEL GATING AND 
FORMATION 
R LATORRE, S QUAY 
ARCHIVOS DE BIOLOGIA Y MEDICINA EXPERIMENTALES 13 (1), 158-158 

Regulation of Amino Acid Transport 
SC QUAY 
Microorganisms and Nitrogen Sources: Transport and Utilization of Amino ... 

DALE L. OXENDER 
SC QUAY 
Biological regulation and development 2,421 

LEUCINE TRANSPORT MUTANTS AND REGULATION OF LEUCINE 
TRANSPORT IN ESCHERICHIA-COLI 
JJ ANDERSON, MM MAYO, SC QUAY 
FEDERATION PROCEEDINGS 36 (3), 827-827 

REGULATION OF LEUCINE, ISOLEUCINE, AND VALINE TRANSPORT 
ACTIVITY IN ESCHERICHIA-COLI 
SC QUAY, JJ ANDERSON 
FEDERATION PROCEEDINGS 34 (3), 492-492 

LEUCINE TRANSPORT IN AZALEUCINE RESISTANT MUTANTS OF 
ESCH ERi CH IA-COLI 
SC QUAY, RAHMAN IA. M, DL OXENDER 
FEDERATION PROCEEDINGS 33 (5), 1394-1394 

The Role of D-Gluconic Acid in the Regulation of the Synthesis of the 
Enzymes of the Entner-Doudoroff Pathway in Pseudomonas fluorescens 
SC Quay 
Honors College Thesis, Western Michigan University 

PMC2184842. 
C Foerder, JS Philo, T Arakawa, L Eidenschink, NH Andersen, G Brandt, ... 

lishing Group 
C Allerson. B Bhat. P Dande, EAC Jefferson, TP Prakash, DE Robinson .... 
Nature 200. 6 

h tlps:1/scholar.google .com/citations?user=GN8qcvY AAJ>.AJ&hl=en&oi=ao 

YEAR 

1983 

1981 

1981 

1980 

1980 

1979 

1977 

1975 

1974 

1971 

30/31 



312412020 Steven Quay - Google Scholar Citations 

FL-2022-00062 A-0000086183 2 ''UNCLASSIFIED'' 4/2/2025 Page 251 

h tlps://scholar.google.corn/citations?user=GN8qcvYAAAAJ&hl=en&o1=ao 31/31 



312412020 Patent Database Search Results: in/quay and inlsteven in US Patent Collection 

FL-2022-0oolJSP~~T FUI,J.t~~~,MAGE ~2\8 ~ei2s2 

Home ][ ~ ][Advanced][ Pat Num ][ llitlQ 

[ Next List ][ Bottom ][ View Cart] 

Searching US Patent Collection ... 

Results of Search in US Patent Collection db for: 
(IN/quay AND IN/steven): 87 patents. 
Hits 1 through 50 out of 87 

I Final 37 Hits I 

I Jump To I 

[ Refine Search [ in/quay and in/steven 

PAT. 
NO. 

Title 

2,731,016 T Jyrosine-based lipids for delivery of therapeutics 

2 2,415,007 T Cyanocobalamin low viscosity-1t..queous formulations for intranasal delivery: 

3 2,339,461 T Arginine-based ligids for deliven: oftherageutics 

4 2,295,658 T Second generation fattY. acid compositions, formulations, and methods of use and SY.nthesis 
thereof 

5 2,074,205 T Nicked or g~pged nucleic acid molecules and uses thereof 

6 2,052,318 T Absorbent pj!per and use thereof for breast cancer detection 

7 2,023,793 T Intranasal carbetocin formulations and methods for the treatment of autism 

8 ,8,940, 714 T Cyanocobalamin low viscosity-1t..queous formulations for intranasal delivefY. 

9 B.,877,729 T Amino acid lipids and uses thereof 

10 ,8,501 ,824 T Amino acid ligids and uses thereof 

11 B.,486,891 T Nasal calcitonin formulations containing chlorobutanol 

12 B., 138,149 T Nasal calcitonin formulations containing chlorobutanol 

13 8,063, 178 T Phage dispjay§(ILrpyage ligands 

14 B.,003,353 T CY.anocobalamin low viscosity....il..queous formulations for intranasal delivery: 

15 1,939,505 T Amino acid ligids and uses thereof 

161,879,349 T Cyanocobalamin low viscosity-1t..queous formulations for intranasal delivefY. 

171,863,245 T ComP-ositions for enhanced eP-ithelial P-ermeation of neurop~Qtide Y for treating obesitY. 

18 1,812, 120 T Nasal calcitonin formulations containing chlorobutanol 

191,560,572 T Production an<l use of derivatize<l homoserine lactones 

201,435,720 T Compositions and methods for enhanced mucosa! delivery of _parathyroid honnone 

21 7,404,489 T Cyanocobalamin low viscosity-1t..queous formulations for intranasal delivefY. 

22 7,329,725 T Phage dispjay§(ILrpyage ligands 

patfl.uspto.gov/netacgi/nph-Parser? Sect1 =PTO2&Sect2=H ITOFF&u=%2F netahtml%2FPTO%2Fsearch-adv. htm&r=0&p= 1 &f=S&1=50&Ouery=in%2Fq.. 112 



312412020 Patent Database Search Results: in/quay and inlsteven in US Patent Collection 

231,244,709 T ComP-ositions and methods for enhanced mucosa} deliver)'. of P-arathyroid hom10ne 

2 4 .:Z ,EJ9-~ ~~P-osiA.dtOO.OOS&Slibds for ef11La'\im8SifFDID.~ li vefY. off Mll200!eptJrni!nlfil\g_p_smtides and 
methods for treating and preventing obesity 

25 .:Z,229,636 T Cxanocobalarnin low viscosity__iLqueous formulations for intranasal deliver)'. 

26 .:Z, 186,692 T ComP-ositions and methods for enhanced mucosa} deliver)'. and non-infused administration of 
Y2 receP-tor-binding_p_smtides and methods for treating and P-reventing obesity 

27 .:Z,186,691 T Compositions and methods for enhanced mucosa! delivery ofY2 receptor-binding_p~ptides and 
methods for treating and preventing obesity 

281,166.575 T ComP-ositions and methods for enhanced mucosa} delivery of p~ptide YY and methods for 
treating and preventing obesitY. 

29 .:Z ,157,426 T Compositions and methods for enhanced mucosa! delivery ofY2 receptor-binding_p~ptides and 
methods for treating and preventing obesity 

30 .:Z, 128,877 T Methods and devices for obtaining and assaying mammar)'. fluid samP-les for evaluating breast 
diseases, including cancer 

31 .:Z ,036, 104 T Method of and system for buffer insertion,..IByer assignment, and wire sizing using wire codes 

32 1,030,155 T Emulsion vehicle for poorly soluble drugs. 

33 .6, 982,282 T Emulsion vehicle for poorlx soluble drugs. 

34 _fi ,894,026 T Long-acting oxytocin analogues for the treatment and _prevention of breast cancer and 
p.l!ychiatric disorders 

356,887,210 T Devices and methods for obtaining mammary fluid samP-les for evaluating breast diseases, 
including cancer 

36 _fi,875,420 T Method of ultrasound imaging 

37 ,6,727,280 T Method for treating colorectal carcinoma using a taxane/tocoP-herol formulation 

38 _6,723,303 T Ultrasound contrast agents including protein stabilized microspheres of perfluoropropane, 
perfluorobutane or perfluoropentane 

39 Q, 703,513 T Production and use of derivatized homoserine lactones 

40 _6,689,073 T Methods and devices for collecting, handling and _processing mamma!Y. fluid samples for 
evaluating breast diseases, including cancer 

41 ,6,66 7,048 T Emulsion vehicle for poorly soluble drugs. 

42 ,6,660,286 T Emulsion vehicle for poorly soluble drugs. 

43 _fi,620,404 T Gaseous ultrasound contrast media and method for selecting_gases for use as ultrasound 
contrast media 

44 ,6,569,404 T Phase shift colloids as ultrasound contrast agents 

45 _6,458,373 T Emulsion vehicle for poorlx soluble drugs. 

46 ,6,444, 791 T Methods and comP-ositions for the treatment of keratoconus using_protease inhibitors 

47 ,6,287,521 T Methods and devices for obtaining and assaxing mammar)'. fluid samP-les for evaluating breast 
diseases, including cancer 

48 _6,274, 713 T Polychelants 

49 .6,245,319 T Colloidal disP-ersions of P-erfluoroP-entane 

50 .6 , 156,292 T Gaseous ultrasound contrast media and method for selecting_gases for use as ultrasound 
contrast media 

[ Next List ] [ Iru! ] [ View Cart] 

~-H-o_n_1_e~][ Qllicis. ][Advanced][ Pat Nu m ][~-.!:::f.filt!-e-1 -~ 

patfl.uspto.gov/netacgi/nph-Parser? Sect1 =PTO2&Sect2=H ITOFF&u=%2F netahtml%2FPTO%2Fsearch-adv. htm&r=0&p= 1 &f=S&1=50&Ouery=in%2Fq.. 2/2 



312412020 Patent Database Search Results: in/quay and inlsteven in US Patent Collection 

FL-2022-0oolJSP~~T FUL,J.t~~~,MAGE ~2\8 ~~254 

Home ][ ID!kt ][Advanced][ Pat Num ][ ~ 

[ Prev. List] [ Bottom ] [ View Cart] 

Searching US Patent Collection ... 

Results of Search in US Patent Collection db for: 
(IN/quay AND IN/steven): 87 patents. 
Hits 51 through 87 out of 87 

I Prev. 50 Hits I 

I Jump To I 

[ Refine Search [ in/quay and in/steven 

PAT. 
NO. 

Title 

51 ,5,897,851 T Nucleation and activation of a liguid-in-liguid emulsion for use in ultrasound imaging 

52 ~,876,696 T Composition comprising a fluorine containing surfactant and pertluoropentane for ultrasound 

53 ~. 798,266 T Methods and kits for obtaining and assaying mammary fluid samgles for breast diseases, 
including cancer 

54 .5,707,607 T Phase shift colloids as ultrasound contrast agents 

55 .5:,707,606 T Phase shift colloids as ultrasound contrast agents 

56 ,5,595, 723 T Method for preparing storage stable colloids 

57 ~,573, 751 T Persistent gaseous bubbles as ultrasound contrast media 

58 .5:,558,855 T Phase shift colloids as ultrasound contrast agents 

59 _5,558,854 T Ultrasound contrast media comP-rising_perfluornpentane an<l perfluorohexane gas 

60 .5:,558,853 T Phase shift colloids as ultrasound contrast agents 

61 .5,558,094 T Methods for using_persistent gases as ultrasound contrast media 

62 ,5,409,688 T Gaseous ultrasound contrast media 

63 .5:,393,524 T Methods for selecting and using_gases as ultrasound contrast media 

64 .5,364,613 T Polychelants containing macrocyclic chelant moieties 

65 ~,223,243 T Dipyridoxylphosphate chelating compound intermediates useful as NMRI contrast agents 

66 .5,219.553 T Composition of a n-carboxymethY.lated tetraazac)".clododecane chelating2 gent,JLparamaggetic 
metal and excess calcium ions for MRI 

67 .5, 130,437 T N,N'-bis-(pyridoxal)ethylenediarnine-N,N'-diacetic acid derivatives 

68 .5:, 130,431 T Dipyriodoxylphosphate chelating compound intem1ediates 

69 .5,091, 169 T Dipyri<loxylphosphate NMRI contrast agent compositions 

70 ~,089,644 T Preparation of oxamine complexes 

71 .5:,087,439 T Paramagnetic metal-diethylenetriamine-pentaacetic acid partial amide complexes for magnetic 
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73 _5,039,511 T Am)'.loidosis and alzheimer's disease diagnostic assa)'. and reagents therefor 

74 _5,008,099 T Amxloidosis and Alzheimer's disease diagnostic assax and reagents therefor 

754,994,259 T Improvement in the method ofNMR imaging emp!QY.ing a manganese II chelates of N,N'-
bis[pY.ridoxal-alkylePK(or cys;loalk.yjene) (or aryjene))-N,N'-diacetic acid derivatives 

761,992,555 T Certain dipxridyJphosphate chelatable comP-ounds caP-able of fom1ing metal ion chelates 

77 4,992,554 T DipyndoxylpliosP-hate chelating comP-ounds 

78 4,935,518 T Manganese(II), chelate contrast agents derived from N,N'-bis-(pyridoxal ethylene diamine-
N,N')-diacetic acid and derivatives thereof 

791,933,456 T DipxridoxylP-hOsP-hate NMRI contrast agents 

804,933,156 T Am)'.loidosis and Alzheimer's disease diagnostic assa)'. and reagents therefor 

81 1,863,716 T Determination of falloP-ian tubal patencx by magnetic resonance imaging 

821,859,451 T Paramagnetic contrast agents for MR imaging 

83 4,842,845 T Radioactive metal chelates for dip)'.ridoxylphosnhate 

841,758,422 T Ferrioxamine paramagnetic contrast agents for MR imaging 

854,687,659 T Diamide-DTPA-paramagnetic contrast agents for MR imaging 

86 4,687,658 T Metal chelates of dieth)'.lenetriaminenentaacetic acid P-artial esters for NMR imaging 

87 :1,637,929 T Ferrioxamine-paramagnetic contrast agents for MR imaging, comP-osition,J!P-P-aratus and use 
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Dr. Alina Chan 

Dr. Alina Chan is a recent Human Frontier Science Program fellow with 12+ years 
of research training in medical genetics, biochemistry, synthetic biology, and 
vector engineering. Dr. Chan previously prototyped human artificial chromosomes 
(HACs) at the Harvard Medical School, presented in plenaries at 4 international 
conferences, and is now consulting a startup, Centaura, on the development of 
HA Cs for medical applications. At the Broad Institute of MIT & Harvard, Dr. 
Chan is currently creating next generation AA V vectors for human gene therapy. 
Her work promises to transfon11 current genome engineering practices and widen 
the breadth of its biomedical applications towards more complex human diseases 
and traits. During the COVID-19 pandemic, Dr. Chan began to investigate 
problems relevant to finding the origins of the SARS-CoV-2 virus and in parallel 
spearheaded the development of the COVID-19 Co V Genetics ( covidcg.org) 
browser for scientists worldwide to rapidly track virus lineages and mutations by 
locations and date ranges of interest. 
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Joshua Santar ia, Ph.D. 

Research Director, Chem/Bio Programs 

Dr. Joshua L. Santarpia is the Research Director for Chem/Bio programs at the 
National Strategic Research Institute. 

He is also associate professor of microbiology and pathology and program director for 
the biodefense and health security graduate programs at the University of Nebraska 
Medical Center. 

Dr. Santarpia has held past positions at Edgewood Chemical and Biological Center and 
Johns Hopkins University Applied Physics Laboratory. He was most recently a 
distinguished staff member at Sandia National Laboratories. 

Dr. Santarpia is trained in aerosol physics, atmospheric chemistry, and microbiology. 
His peer reviewed research focuses largely on the fate biological aerosols in the 
atmosphere, detection of biological aerosols and atmospheric chemistry of biological 
and anthropogenic particles. He has contributed to several books on the 
characterization and measurement of biological aerosols in the environment. 

Dr. Santarpia's work is aimed at understanding and countering threats from biological 
organisms, especially those that pose a threat when dispersed in aerosols. He has 
worked extensively on RDT&E and OT&E efforts for biological sensors for both 
Department of Defense and Department of Homeland Security. 

Much of Dr. Santarpia's current work involves understanding the factors related to 
aerosol/airborne transmission of the SARS-CoV-2 virus. 

Highlights of his accomplishments include: 

• Developed building and facility sensing networks for biological detection in numerous 
facilities. 

• Developed aerosol measurement tools, including those for unmanned aerial vehicles, for 
bi odetecti on/ collection activities. 
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• Worked extensively to understand optical and other signatures that can be used to detect 
and identify biological aerosol and studied how those signatures change over time. 

• Developed novel methods to study bioaerosol hazard in medical environments, including 
the Containerized Biological Containment System (CBCS) for the Department of State, 
the Nebraska Biocontainment Unit and studies for private companies to determine 
potential aerosol hazards of medical devices in operating rooms. 

• Supported several U.S. government operational units in missions to interdict biological 
hazards through training, directed research and development and assessment of training, 
tactics and procedures for biological interdiction and disablement. 

News Highlights 

• Scientists Urge WHO To Update Guidance On Airborne Transmission Of The 
Coronavirus I NPR I 6 July 2020 

• The Difference Between Terms Like 'Airborne Spread' And 'Droplet Spread' I NPR 
I 17 May 2020 

• How Corona,,irus Spreads through the Air: What \Ve Knffw So Far I Scientific 
America I 12 May 2020 

• Can the novel coronavirus be transmitted through the air? UNMC study suggests it 
£!!! I Omaha World Herald I 3 August 2020 

• Aircraft airflow tested in Nebraska to reduce COVID-19 spread I Air Force News I 
15 April 2020 

Recent Publications 

• Aerosol and surface contamination of SARS-CoV-2 observed in quarantine and 
isolation care. Joshua L. Santarpia, Danielle N. Rivera, Vicki L. Herrera, M. Jane 
Morwitzer, Hannah M. Creager, George W. Santarpia, Kevin K. Crown, David M. Brett
Major, Elizabeth R. Schnaubelt, M. Jana Broadhurst, James V. Lawler, St. Patrick Reid 
& John J. Lowe. 29 July 2020. 

• The Infectious Nature of Patient-Generated SARS-CoV-2 Aerosol. Joshua 
L Santarpia, Vicki L Herrera, Danielle N Rivera, Shanna Ratnesar-Shumate, St. 
Patrick Reid, Paul W Denton, Jacob 
W.S. Martens, Ying Fang, Nicholas Conoan, Michael V Callahan, James 
V Lawler, David M Brett-Major, John J Lowe. 21 July 2020. 
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Neal Woollen, DVM, Ph.D., MSS 
r . 

"r I -.,1 
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Senior Research Strategy Officer 

Dr. Neal Woollen is the Senior Research Strategy Officer for the National 
Strategic Research Institute at the University of Nebraska, a University 
Affiliated Research Center sponsored by U.S. Strategic Command. 

Dr. Woollen retired from the U.S. Army Veterinary Corps in May 2018 after 
more than 29 years of military service. 

He earned his doctor of veterinary medicine as well as doctorate degree in 
veterinary pathology from Kansas State University. He earned his master's 
degree in strategic studies from the U.S. Army War College. 

Prior to his active duty military service, Dr. Woollen was engaged in 
production animal health research for the United States Department of 
Agriculture, Agricultural Research Service and received training in foreign 
animal disease diagnostics. 

Throughout his military career, Dr. Woollen's work focused primarily on 
managing consequences associated with zoonotic diseases and high 
consequence pathogens that may cause endemic disease or be used as 
biological weapons. 

Dr. Woollen is experienced in laboratory studies, field work with outbreak 
investigations and mobile platform diagnostics and response to accidental 
and intentional release of pathogens. 
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Prior to military retirement he stood up a new office in the Department of 
Defense focused on managing risk associated with biological select agents 
and toxins (BSAT), the BSAT Biorisk Program Office, that merged the 
disciplines of biosafety and biosecurity. 

Current committees and working groups 

• Member of the Centers for Disease Control and Prevention Office of 
Public Health Preparedness and Response Board of Scientific 
Counselors Biological Agent Containment Working Group 

• Member of the leadership committee for the Coalition for Epi 
Response, Engagement, and Science 

H ig hi ig hted publications 

• Neal E. Woollen and Gary W. Carter. "Consequence Management: The 
Local and National Response." In: Medical Aspects of Biological 
Warfare. Office of the Surgeon General Borden Institute, Fort Sam 
Houston, Texas. 2018. 

• Samuel S. Edwin, Virginia I. Roxas-Duncan, America M. Ceralde, 
Shelley C. Jorgensen, and Neal E. Woollen. "Biological Surety, In: 
Medical Aspects of Biological Warfare." Office of the Surgeon General 
Borden Institute, Fort Sam Houston, Texas. 2018. 

• Dragon DC, Bader DE, Mitchell J, Woollen N. "Natural dissemination of 
Bacillus anthracis spores in northern Canada." Appl Environ Microbial. 
2005 Mar;71 (3):1610-5. 

• Pavlin JA, Gilchrist MJ, Osweiler GD, Woollen N. "Diagnostic analyses 
of biological agent-caused syndromes: laboratory and technical 
assistance." Emerg Med Clin North Am. 2002 May;20(2): 331-50. 

• Leirs H, Mills JN, Krebs JW, Childs JE, Akaibe D, Woollen N, Ludwig G, 
Peters CJ, Ksiazek TG. "Search for the Ebola virus reservoir in Kikwit, 
Democratic Republic of the Congo: reflections on a vertebrate 
collection." J Infect Dis. 1999 Feb; 179 Suppl 1 :S 155-6 3. 
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David A. Reiman is the Thomas C. and Joan M. Merigan Professor in Medicine, and a 
Professor of Microbiology & Immunology at Stanford University, and Chief of Infectious 
Diseases at the Veterans Affairs Palo Alto Health Care System. He is also Senior 
Fellow at the Freeman Spogli Institute for International Studies (FSI), and served as 
science Co-Director at the Center for International Security and Cooperation (2013-
2017), at Stanford. Reiman trained at MIT and then Harvard Medical School, followed 
by clinical training in internal medicine and infectious diseases at the Massachusetts 
General Hospital in Boston, and a postdoctoral fellowship in microbiology at Stanford. 

Reiman was an early pioneer in the modern study of the human indigenous microbiota 
(microbiome). His current research work focuses on assembly, diversity, stability and 
resilience of human microbial communities. Previous work included pathogen discovery, 
and bacterial pathogenesis. Among policy-relevant activities in biological security 
Reiman served as vice-chair of the National Research Council Committee that reviewed 
the science performed for the FBI 2001 Anthrax Letters investigation, chair of the Forum 
on Microbial Threats (2007-2017), chair of the Standing Committee that examined 
illnesses in U.S. State Department employees stationed in Cuba and China (2019-
2020), and currently serves on the Intelligence Community Studies Board, all at the U.S. 
National Academies of Science, Engineering, and Medicine. He was a founding 
member of the National Science Advisory Board on B iosecurity (2005-2014 ), a member 
of the Working Group on Biodefense for the President's Council of Advisors on Science 
and Technology (The White House) (2016), and President of the Infectious Diseases 
Society of America (2012-2013). He currently serves on the Senior Advisory Group, for 
the NTI-Bio Initiative at Nuclear Threat Initiative. He was elected to the National 
Academy of Medicine in 2011. 
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RICHARD A. MULLER 

Personal Information 
Birthdate: January 6, 1944 
Married, two children, 2 grandchildren. Wife is architect and structural engineer 

Education 
A.B. 
Ph.D. 

1964, Columbia University, New York 
1969, University of California, Berkeley, Physics 

Professional positions 
1969-1975 
1971-1974 
1975-1978 

Assistant Research Physicist, Space Sciences Laboratory 
Lecturer, Department of Physics, U.C. Berkeley 
Associate Research Physicist, Joint Appointment at Lawrence 
Berkeley Laboratory and Space Sciences Laboratory 
Associate Professor of Physics, U.C. Berkeley 1978-1980 

1979-2010 

1980-2010 
2008-present 

2010-present 
2010-present 
2016-present 

Research 
1965-1969 
1968-1973 

1973-1977 

1976-1991 

1980-1992 

1984-present 

1986 

1988 
1993-2004 
1993-2003 

Faculty Senior Scientist, Lawrence Berkeley Laboratory 
Group Leader, LBL Astrophysics. 
Professor of Physics, University of California, Berkeley 
Muller and Associates, consulting firm; cofounded 
with daughter Elizabeth Muller. 
Emeritus Professor, U. Calif. Berkeley 
Berkeley Earth co-founder, Scientific Director, Board member 
Deep Isolation Inc., co-founder and CTO 

Cosmic-ray studies with balloon-borne superconducting magnet. 
Nuclear interactions and decay of cascade hyperon 
Liquid proportional counters for high-energy physics and 
medicine. 
Gravity wave detection. Cosmic ray measurements. 
Discovered cosine anisotropy in cosmic microwave background 
and high peculiar velocity (600 km/sec) of Milky Way. 
"Image sharpness" theorem. Experimental adaptive optics. 
Search for heavy charge + 1 particles in terrestrial matter. 
Accelerator Mass Spectrometry: Invented and first to use method 
for direct detection of natural radioisotopes. 
Design and construction of table-top "cyclotrino" for dating. 
Automated system for supernovae; discovered 20. Work 
continued by Saul Perlmutter, awarded Nobel Prize for the 
discoveries. 
Nemesis theory, and experimental program to find Nemesis. 
Periodicities in crater ages. 
Theory of the effect of galactic tides on comet orbits. 
Geomagnetic reversals: theory, and association with climate 
events. 
Origin of meteorites in cornet showers. 
Radioisotope dating of lunar spherules for crater rates 
Glacial cycles and Earth orbit perturbations (Milankovitch cycles) 
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1999-2009 Fossil extinctions 
Extraterrestrial accretion 
Climate-Astrophysics links 
Deep Earth geophysics 
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2010-present Berkeley Earth, founder and scientific director. Study of global 
warming, air pollution. 

2014-present Analysis of air pollution in China 
2016-present Geologic isolation of spent nuclear fuel in horizontal boreholes 

Awards and Honors 
1977 Texas instruments Foundation Founders' Prize "for outstanding achievement 

in the physical sciences." 
1978 National Science Foundation Alan T. Waterman Award "for highly original 

and innovative research which has led to important discoveries and 
inventions in diverse areas of physics, including astrophysics, radioisotope 
dating, and optics." 

1982 MacArthur Foundation Prize Fellowship 
1984 Science Digest list of 100 Outstanding Scientists Under Age 40 
1985 Fellow, American Physical Society 
1989 Honorary Doctor of Humane Letters, American University of Switzerland 
1989 Newsweek citation as one of 25 Innovators in United States 
1990 Miller Professorship, University of California, Berkeley 
1991 Fellow, American Association for the Advancement of Science 
1999 Distinguished Teaching Award, University of California at Berkeley 
1999 Fellow, California Academy of Arts and Sciences 
2005 "Unsung Hero" citation, UC Berkeley Students 
2008 Donald Sterling Noyce Prize for Excellence in Undergraduate Teaching 
2010 Fellow, American Academy of Arts and Sciences 
2009 "Best Course on Campus", rated #1 by poll by student newspaper 
2010 "Best Course on Campus'', again rated #1 by poll by student newspaper 
2011 Brave Thinker, one of 21 cited by the Atlantic Magazine 
2012 Global Thinker, citation by Foreign Policy Magazine 
2012 Courage Award, citation by Poder Business Magazine 
2014 Breakthrough Prize for Fundamental Physics, shared with Saul Perlmutter 

and others, "For the most unexpected discovery that the expansion of the 
universe is accelerating, rather than slowing as bad been long assumed." 

Honora,y lectures 
1988 Vaden Miles Memorial Lecture, Wayne State University 
1990 Maria Goeppert Mayer Memorial Lecture, U.Calif. La Jolla 
1990 Distinguished Lecturer, Mitre Institute, Bedford Massachusetts 
1990 Wright Science Colloquium speaker, Geneva Switzerland 
2003 Jim Arnold Lecture 

2011 Arthur Compton Lecture, U. Washington 
2013 Freshman Address, U. Mississippi 

-2-



''UNCLASSIFIED'' 4/2/2025 Page 264 

Keynote addresses and Colloquia 2012 to present: 
2012: California Institute of Technology; University of Shanghai; NKH; Power 

Association of Northern California; Common Core distinguished 
lecture at Hong Kong University; Commenius; University of 
Kentucky; Stanford Linear Accelerator Center; IVP; University 
of Sweden at Stockholm. 

2013: University of Hong Kong; RIPED Beijing; KPMG Chicago, Nuclear 
Engineering (UC Berkeley); Future of Science (Geneva), 
Monterey Conference, General Electric, NY; WA VE Equity 
Partners Boston; Pacific Union Club; Shell (Houston); Apache 
(Houston); Future 500; Commenius; DNV 

2014: 7th Fleet Admirals Me,eting in Japan; Govt. of Korea (President Park); UK 
House of Lords ; Liquefied Natural Gas Conference Vancouver; 
GSR (Beijing); Kaidi (Wuhan, China); Commenius; DNV. 

Physics Courses Taught 
for physics majors: H?a, 105 (Mechanics); 49 (Thermodynamics); H5c, H?b, 7b, 

11 0a,b (Electricity and Magnetism, Special Relativity); 11 0C (Optics); Se, 
HSe, 7c, 137a,b,c (Quantum Mechanics); 129a,b (Nuclear Physics) 199, HI 90 
(honors seminar), 295, 299 (Research) , H 195 (senior honors thesis), 111 
(Advanced Laboratory); Graduate Seminar on Physics and U.S. Defense. 

for non-majors: 10 (Qualitative Physics), 39 (Freshman Seminars); 106 (Optics for 
optometrists); 121, 132 (Modern Physics). 

Geology & Geophysics: Seminar 
New Course created 

Physics for future Presidents. This is a complete overhaul for Physics 10. 
Wrote textbook; now used at over 40 other universities, ranked by NYTimes 
as the J'd most popular of all lectures on YouTube; appreciatory email from 
92 countries and 49 states. 

Ph. D. thesis students su.pen1ised: 
Marc Gorenstein, A Measurement of Anisotropy in the Cosmic Background 

Radiation on a Large Angular Scale at 33 GHz ( 1978) 
Jardin Kare, Automated Search for Supernovae, LBL-19340 (1984) 
James J. Welch, A Low Energy Cyclotron for Radiocarbon Dating ( 1984) 
M. Shane Burns, Development of a CCD Camera for an Automated 

Supernova Search, and Observations of a Supernova in NGC 5033 
(1985) 

Saul Perlmutter, An Astrometric Search for a Stellar Companion to the Sun 
LBL-23187 (November 1986); Saul won Nobel Prize. 

Peter G. Friedman, A Low Background-Rate Detector for Ions in the 5 to 50 
keV Energy Range to be used for Radioisotope Dating with a 
Small Cyclotron, LBL-17804 (1986) 
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Kirk Bertsche, A Small Low Energy Cyclotron for Radioisotope 
Measurements, LBL-28106, November 1989. 

Timothy Sasseen, An Optical and Near Infrared Search for a Pulsar in 
Supernova 1987A, LBL-29992, December 1990. 

Li Ping Wang (Mechanical Engineering), "Development of the 30" Remote
Operating Robotic Telescope System for the Berkeley Automated 
Supernova Search." July 1991. 

Heidi Marvin Newberg, "Measuring q0 using Supernovae at z ~ 0.3," July 
1992, LBL-32634. 

Craig Kenton Smith, Supernova Rates for the Berkeley Automated 
Supernova Search Using V and R Band Light Curve Templates 
(1995) 

Alex Kim, 1997. 
Matthew Kim, High Redshift Supernova Light Curves (1999) 
Timothy Culler 1999 (Geophysics) 
Jonathan Levine 2004. Lunar Glass Spherules as Probes of the Meteoroid 

Impact History of the Moon. 
Robert A. Rohde (shared with P. Buford Price) 2010 

Consulting, Adviso,y boards, National Committees 

1972-1973 
1972-1973 
1974-1975 
1973-2007 

1979 

1979-1980 

1981-1987 
1982-1986 
1983 
1986-1987 
1990-preseent 
2010-presebt 
1984-1987 

1989-1990 
1989-2002 
1989-1990 
1990-present 

1990-1998 

Oximetrix, San Francisco, Biomedical instrumentation. 
Unimark, Livermore. Electrostatic printing. 
American Physical Society. Nuclear reactor safety. 
JASON consultant to U.S. Government on energy and U.S. 
security. Member of steering committee 1980 to 1982. 
NASA: member oflnnovation Study group. 
NSF: consultant on basic/applied research concepts. 
White House Office of Science and Technology Policy: member of 
committee to analyze putative South African nuclear test. 
Lawrence Livermore Laboratory. Consultant fusion, U.S. security. 
Advisory Board, Institute of Theoretical Physics, Santa Barbara. 
Accelerator Mass Spectroscopy committee, Geological Survey. 
Panel to Explore New Directions, Lawrence Berkeley Laboratory 
Many others 
consultant to various venture capital and private equity firms 
National Academy of Sciences Committee on International 
Security and Arms Control. Met twice yearly with Soviet 
delegation. 
Board of Overseers, American College of Switzerland, Leys in 
Institute for Defense Analyses, CRD, Princeton N.J. 
FAS Committee to study possible ASA T treaty 
Fellow of the Committee for the Scientific Investigation of Claims 
of the Paranormal 
Sponsor, Federation of American Scientists 
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2011-2013 
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Helped organize the Kuwaiti Oil Fire Symposium, sponsored by 
the Union of Concerned Scientists 
Organizing committee, NSF Symposium on Frontiers of Science 
NRC Committee on Special Operations and Low Intensity Conflict 
Lawrence Livennore Laboratory -- advisory committee for 
Laboratory Directed Research and Development 
Institute for Nuclear and Particle Astrophysics, founding 
committee, Board of Advisors 
Berkeley Geochronology Center (BCG). Member, Board of 
Directors 
Advanced Ignition Facility, Lawrence Livem1ore National 
Laboratory, member of the scientific advisory board 
Consultant on energy technology, many VC and private equity 
firms; delivered keynote address before the President of Korea. 
BP ( enhanced oil recovery; methane hydrates; cementing) 
World Economic Forum, Sustainability 

Professional societies 

Publications 

American Physical Society (fellow), American Astronomical Society, 
American Association for the Advancement of Science (fellow); 
International Astronomical Union, Sigma Xi , American Geophysical 
Union, American Academy of Arts and Sciences 

I. Production and decay of cascade hyperon, with P. Dauber, J. Berge, J. Hubbard, 
D. Merrill, Phys. Rev. 179, 1262 (1969). 

2. Study of the reaction K-N to LJ -K from threshold to 2.7 GeV/c (Ph.D. thesis), 
UCRL-19372 (August 8, 1969). 

3. Prospect of high spatial resolution for counter experiments: a new particle detector 
using electron multiplication in liquid Argon, with S. Derenzo, R. Smits, L. 
Alvarez, UCRL-19254, NAL Summer Study Report, 79-102, Aspen, Colorado 
(July 1969). 

4. Liquid-filled proportional counter, with S. Derenzo, G. Smadja, D. Smith, R. Smits, 
H. Zaklad, L. Alvarez, Phys. Rev. Lett. 27,532 (1971). 

5. Twin paradox in special relativity, Am. J. Phys. 40, 966 (1972). 
6. High precision charged particle detector using Noble liquids, with S. Derenzo, G. 

Smadja, R. Smits, H. Zakland, L. Alvarez, Nature 233,617 (1971). 
7. Observation of cascade hyperon interactions, Phys. Lett. 3 8B, 123 ( 1972). 
8. Search for seismic signals from gravitational radiation of pulsar CPI 133, with T. 

Mast, J. Nelson, J. Saarloos, B. Bolt, Nature 240, 140 (1972). 
9. High energy particle astronomy, with A. Buffington, L Smith, G. Smoot, in 

"Astronomy from a Space Platform," Am. Astronaut. Soc. Sci. Tech. 28,289 
(1972). 
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10. Recent developments in high resolution noble liquid counters, with S. Derenzo, D. 
Smith, R. Smits, H. Zak.lad, L. Alvarez, UCRL-20118, NAL Summer Study 
Report, 45-74, Batavia, 1llinois (December 1970). 

11. Particle detectors based on noble liquids, with S. Derenzo, R. Smits, H. Zaklad, 
Proc. Int. Conf. Instr. for High Energy Physics, Dubna. USSR (December 1971 ). 

12. Source of alpha particle collima.ted to 35 microns, with 7 other authors, UCRL-
20857, UC-37 Instruments, TID-4500 58th edition (June 1971). 

13. Liquid Xenon radioisotope camera, with H. Zaklad, S. Derenzo, G. Smadja, R. 
Smits, L. Alvarez, IEEE Trans. Nucl. Sci. NS-19, 206 (1972). 

14. Measurements of geomagnetic cutoff rigidities, with C. Pennypacker, G. Smoot, A. 
Buffington, L. Smith, Jour. Geophys. Res. 78, 1515 (1973 ). 

15. Liquid-filled multi-wire proportional counter, with S. Derenzo, et al. , Fourth Hawaii 
Topical Conf., U. Hawaii UH-511-109, 109-111 (August 1971 ). 

16. Preliminary images in a 24 wire liquid Xenon gamma ray camera, with H. Zaklad, 
S. Derenzo, R. Smits, L Alvarez, IEEE Trans, Nuc. Sci. NS-20, 429 (1973). 

17. Liquid Xenon filled wire chambers, with S. Derenzo, et al. , LBL-1321 , Proc. XVI 
Int. Conf. High Energy Physics, U. Chicago (September 1972). 

18. Liquid Xenon Compton telescope: a new technique for gamma-ray astronomy, with 
7 other authors, UCBSSL report series 14, issue 17. 

19. Ele,ctronic processes in liquid Xenon, with S. Derenzo, T. Mast, H. Zaklad, Nucl. 
Inst. & Meth. 118, 611 ( 1974). 

20. Real-time correction of atmospherically <le graded telescope images through 
sharpening, R A. Muller and A. Buffington, J. Opt. Soc. Am. 64, 1200 ( 1974). 

21. Light-water reactor safety, H. Lewis and 11 other authors, Rev. Mod. Phys. 47 
Suppl 1 ( 1975). Summary section published separately in Physics Today 28, 38 
(July 1975); Nuclear Safety (October 1975). 

22. Image, optical, R. A. Muller and A. Buffington, 1976 McGraw-Hill Yearbook of 
Science and Technology. 

23. Active image restoration with a flexible mirror, with 4 other authors , Topical 
Meeting on Imaging in Astronomy, Cambridge, MA (June 18-21 , 1975). 

24. Active image restoration with a flexible mirror, with 4 other authors , SPTE/SPSE 
Tech. Symp. East, 75 (March 23 , 1976). 

25. Correction of atmospheric distortion with an image sharpening telescope, A. 
Buffington, F. Crawford, R. Muller, A. Schwemin, R. Smits, Jour. Opt. Soc. 
Am. 67,298 (1977). 

26. First observatory results with an image-sharpening telescope, A. Buffington, F. 
Crawford, R. Muller, and C. Orth, Jour. Opt. Soc. Am. 67, 304 ( 1977). 

27. Aether Drift and the Isotropy of the Universe: Proposal to NASA for a search for 
anisotropy in the primordial blackbody radiation (1976). Principal Investigator. 

28. Quarks with unit charge: a search for anomalous Hydrogen, RA. Muller, L. 
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Overview 1: 1 .. doi: 10.4172/gigs.l000101 

144. Robert Rohde, Richard A. Muller, et al. (2013) Berkeley Earth Temperature 
Averaging Process. Geoinfor Geostat: An Overview 1 :2. 
doi: I 0.4172/gigs. l 000 I 03 

144. Richard A. Muller, Robert Rohde, et al. (2013) Earth Atmospheric Land Surface 
Temperature and Station Quality in the Contiguous United States. Geoinfor 
Geostat: An Overview 1 :3. doi: 10.4172/2327-4581.1000107. 

145. Charlotte Wickham, Robert Rohde , Richard A. Muller, et al. (2013) Influence of 
Urban Heating on the Global Temperature Land Average using Rural Sites 
Identified from MODIS Classifications. Geoinfor Geostat: An Overview 1 :2. 
doi: 10.4l72/gigs.1000104 

146. "Why Every Serious Environmentalist Should Favour Fracking", with Elizabeth 
Muller, Centre for Policy Studies, London England, December 2013. 

147. "Air Pollution in China: Mapping of Concentrations and Sources", Robert 
Rohde and Richard Muller, June 2015 (submitted). 

148. Richard A. Muller, Stefan Finsterle, John Grim sich, Rod Baltzer, Elizabeth A 
Muller, James W. Rector, Joe Payer 4 and John Apps, Disposal of High-Level 
Nuclear Waste in Deep Horizontal Drillholes, Energies 2019, 12, 2052; 
doi: 10.3390/en12112052, published 29 May 2019 

149. Stefan Finsterle, Richard A. Muller, Rod Baltzer, Joe Payer, and James W. Rector, 
Thermal Evolution near Heat-Generating Nuclear Waste Canisters Disposed in 
Horizontal Drillholes, Energies 2019, 12, 596; doi: 10.3390/en12040596, 
published 13 February 2019. 
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150. Joe H. Payer, Stefan Finsterle, John A. Apps, Richard A. Muller, Corrosion 
Perfonnance of Engineered Barrier System in Deep Horizontal Drillholes, 
Energies 2019, 12, 1491; doi:10.3390/enl2081491, published 19 April 2019 

151. Stefan Finsterle, Richard A. Muller, John Grimsich, John Apps, Rod Baltzer , 
Post-Closure Safety Calculations for the Disposal of Spent Nuclear Fuel in a 
Generic Horizontal Drillhole Repository, Energ;es 2020, I 3, 2599: 
doi: 10.3390/enl3102599, 20 May 2020 

Op Eds-

Books: 

Wall Street Journal, "Naked Copenhagen", 12 December 2009 
San Francisco Chronicle 
Wall Street Journal, "Cooling the Warming Debate", 2011 
w·an St. Journal (with Mitch Daniels), "The Fracker' s Guide to a Greener 

World", Nov 11, 2012. 
\Vall St. Journal, "A Pause, Not an End, to Warming", Sept 25, 2013 
New York Times, "Conversion of a Climate Change Skeptic" 
New York Times, 'The Truth About Tornadoes", Nov 21, 2013 

Nemesis. Weidenfeld & Nicolson (New York, 1988). Trade book. Published in 4 
languages. 

The Three Big Bangs, Philip Dauber and Richard A. Muller. Trade book. 
Addison-Wesley 1996. 

The Sins of Jesus, a novel (Auravision Publishing 1999; ISBN 0-9672765-1-9) 
Ice Ages and Astronomical Causes: data, spectral analysis, and mechanisms. 

Richard A. Muller and Gordon J. MacDonald. Technical book, Springer
Praxis Publishing, 2000. 

Condensed Knowledge. Physics chapter only. A book of humor. 2004. 
The Annotated Special Relativity. April 2005. 
Physics and Technology for future Presidents. Undergraduate text. Published 

by Princeton University Press; used by> 30 colleges and universities. 
Physics for Future Presidents (Norton 2008). Best-seller; over I 00,000 sold. 

Used as Freshman Common Reading at Stanford, Mississippi State, 
Washington State, Ohio State. Translated into Chinese, Japanese, Korean, 
French, Spanish, Italian, German. 

My Einstein John Brockman, editor (2006). Chapter: The Gift of Time. 
The Instant Physicist, Norton (2011 ); with illustrations by Joey Manfre 
Energy for Future Presidents (Norton 2012). 
Now -The Physics of Time (WW Norton, 2016) 

Essays: Technology for Presidents - published by MIT's Technology Review. Copies 
are available at www.muller.lbl.gov. 

Springtime, Taxes, and the Attack on Iraq (Feb '02) War is inevitable 
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Crop duster terrorism (March '02) Weapons from the corner station 
Al Qaeda's Anthrax (April '02) See agreement from David Tell 
Weapons of Precise Destruction. (May '02) Predator assassination 
The Conservation Bomb. (June '02) Can counter the population bomb 
\Vho's afraid of 1984? (July '02) Orwell got it backwards 
Airport Insecurity. (Aug '02) The real threat is checked luggage 
Did Everything Change? (Sept '02) Why Al Qaeda failed 
The Lowest-Tech Atom Bomb (Oct '02) Saddam's easiest approach 
War with Iraq --As Predictable as Chess (Nov '02) You'll be surprised 
North Korea -- the next Iraq'! (Dec '02) Yes and no 
Iraq inspections -- just as expected. (Jan '03) They won't find W1vID 
Space Shuttle Science (Feb '03) Is it safe? Is it science? 
Baghdad Express (March '03) A weapon of mass transport? 
Shock and Awe in Babylon (April '03) Early suprises in Gulf War IL 
The Weapons Paradox (May '03). Are kinder, gentler weapons, always evil? 
Deceiving Saddam (June '03) To fool someone, you may have to fool all. 
Hydrogen Economy Pollution (July '03) Not as clean as you might think. 
When Lie Detectors Lie - or Don't (August '03) They do have valid uses. 
Cuba Low-Tech (Sept '03). Observations from my visit to Cuba. 
Bizarre Math of Elections (Oct '03). Low voter turnout may be a healthy sign. 
The Physics Diet (Nov '03). Exercise doesn't work. Eating less does. 
Medieval Global Warming (Dec '03) Medieval climate is politicized. 
The Voice of Osama (Jan '04). Why I think Osama bin Laden is still dead. 
Our Non-expedition to 1\fars (Feb '04). Mars in 26 years? Only after robots. 
The Witch of Yucca Mountain (March '04). Can research reassure? Nope. 
Alaska is melting. Can Kyoto save it? (April '04). Climate is local too. 
Less Lethal \.Veapons (May '04). Are they good or bad? 
Dirty Rombs (June '04). My greatest fear is fear itself. 
Military Lessons from Iraq War JI (July '04). Some may surprise you. 
Death of the Dinosaurs (Aug '04). There's a lot more we don't know now. 
Global Warming RombsheH (Oct '04). The poster child is discredited. 
The Physics of Gluttony (Nov '04). You lose weight only by breathing. 

Supernova discoveries reported in International Astronomkal Union 
Telegrams/Circulars 

1. Supernova 19861 in M99, Circular 4219, 20 May 1986. 
2. Supernova 1986N in NGC 1667, Circular 4287, 23 December 1986. 
3. Supernova 19860 in NGC 2227, Circular 4298, 15 January 1987. 
4. Supernova 1987K in NGC 4651, Circular 4426, 30 July 1987. 
5. Supernova 1988H in NGC 5878, Circular 4560, 8 March 1988. 
6. Supernova 1988L in NGC 5480, Circular 4590, 4 May 1988 
7. Supernova 1989A in NGC 3687, Circular 4721, 24 January 1989 
8. Supernova 1989L in NGC 7339, Circular 4791, June 3, 1989. 
9. Supernova 1990B in NGC 4568, Circular 4949. January 1990. 
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10. Supernova 1990E in NGC 1035, Circular 4965, February 16, 1990. 
11. Supernova 1990H in NGC 3294, Circular 4992, April 11 , 1990 
12. Supernova 1990 U in NGC 7479, Circular 5063 , July 28, 1990. 
13. Supernova 1990aa in UGC540, Circular 5087, September 4, 1990. 
14. Supernova 199 lA in IC2973, Circular 5153, January 4, 1991. 
15. Supernova 1991 Bin NGC 5426, Circular 5163, January 12, 1991. 
16. Supernova 1991 Min IC 1151 , Circular5207,Marcb 13, 1991. 
17. Supernova 1991 Nin NGC 3310, Circular 5227, March 30, 1991. 
18. Supernova 1992bi at z = 0.457_, Circular 5652, November 12, 1992. 

Expert witnes.,.,·: 2013-2014, on optical technology for Lenovo, Samsung, Panasonic, 
LG, Nitendo. 

Poetry, Popular Articles, and unrelated experience 
1. The Song of Creation, a poem published in tbe Annals of the New York 

Academy of Sciences 336, 115 (l 980). 
2. Heart of Darkness, a description of a solar eclipse, published in the California 

Monthly, May 1979, p.5. 
3. An Adventure in Science, The New York Times Magazine, 24 March 1985, p. 

34. Condensed version printed in Reader's Digest, October 1985. 
4. Inn Season Restaurant; creator and owner (with wife and sister), 1921 Grove 

Street, Berkeley, California, December 1976 through November 1982. 
Eclectic cuisine. 

5. Luis W. Alvarez, an appreciation, published in the California Monthly 99, no. 
2, November 1988, page 5; also published in the LBL Research Review 13, 
18-19 (Fall/Winter 1988), and in The Skeptical Inquirer 14, 52-56 (Fall 
1989). 
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From: "Paulopol, Andreea I" l(b)(6) @state.gov> 

To: AVC-CBW-DL <AVC-CBW-DL2@state.gov> 

Subject: FW: MX2 paper clearance Friday 7/17 

Date: Fri, 17 Jul 2020 18:08:16 +0000 

l(b)(5) Deliberative Process 

Please let me know if anyone has any issues with the attached version. Due COB today. 

Thanks, 
Andreea 

Fromj(b)(6); (b)(7)(C) 
Sent: Friday, July 17, 2020 11:06 AM 

To:l(b)(6) rOJstate.gov>; ATL Treaties Team l(b)(6) 
(bl(61 IAVC-CBW-DL <AVC-CBW-DL2@state.gov>; l(b )(6) 
(b)(6) (b)(6) :l(b)(6) @state.gov>;l(b)(6) 

I 

I 
(b)(6) (b)(6) (bl(61 rGeneval bl(61 ~state.gov>;l(b )(6) 
(b)(6) l(b)(6) hafin, Kellyl(b)(6) (b)(6) 
bll61 (bl(61 t l(b)(6) tilstate.2ov>; l(b)(6) 

I 

I 
(bl(61 l(bl(61 ,b •161 l(b)(6) (b)(6) 
(b)(6) l(b)(6) I Ferro, Philic (b)(6) (hHh) t Geneva CD 
<GenevaCDrnistate.1rnv>· G HSA-State-OES-1 H B <GHSA-State-OES-1 H B state.gov>; l(b)(6) 1b)(6) 
b)(6) l(b)(6) ll(bl(6l l(b)(6) l:l(b)(6) I 
(b)(6) (b)(6) ll(b)(6) pstate.gov>;l(b )(6): (bl(7l(Cl I 
(b)(6); (b)(7)(C) ISN-BPS-DL <ISN-BPS-DL@STATE.GOV>; ISN-CTR-BioSecurity-DL <ISN-CTR-
B10Secunty-DL@state.gov> (b)(6) (b)(6) (b)(6); (b)(7)(C) 

(bl(6l: (b)(7)(C) (bl(61 state.gov>; (b)(6) 
(b)(6) (b)(6) (b)(6) state. av>· b 6) 

I 

(b)(6) (bl(61 (b)(6) @state.gov>; 
(b)(6) state.gov>;(b)(6) (b)(6) 
(b)(6) b)(6) (bl(61 b 6 (b)(6) 
(b)(6) usaid.gov>; b 6 (b)(6) 

(b)(6) (b)(6) ; (b)(6) state.gov>; (b)(6) 

state.gov>; (b)(6) (b)(6) 
(b)(6) (b)(6) Waterman, Page (b)(6) /h\/S\ c_:_:_;_ __ __,~~-----~ 
(b)(6) 
Subject: Re: MX2 paper clearance Friday 7/17 
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FBI appreciates the opportunity to review and provide comments on the latest iteration of the 
2020 MX2 working paper. Please refer to the attached file for proposed edits and comments. 
We look forward to the next steps as State adjudicates interagency submissions prior to 
providing clearance. 

Regards, 

(b )(6); (b )(7)(C) 

Management and Program Analyst 

Federal Bureau of Investigation 

Weapons of Mass Destruction Direc torate 

Policy & Strategy Unit 

(b )(6); (b )(7)(C) 

Fromfb)(6) ~state.gov> 
Sent: Tuesday, July 14, 2020 4:45 PM 
To: ATL Treaties Tea < entagon.ousd-atl.list.treaties-team-trac · .mil>; AVC-CBW-DL <AVC-

b)(6) 6 

te. ov> (b )(6) (h HR\ (b )(6) 
1/hHR\ I; (b)(6) /h\/1:.\ erro, Phil ip 
(b)(6) fh\tt=::\ Geneva CD <GenevaCD state. ov>· GHSA-State-OES-I HB <GHSA-State-
OES-IH B@state.gov>; (b )(6) (b )(6) i(b )(6) 
(b )(6) (b )(6) (b )(6) b )(6) ~---~ 

(b )(6) state. av>; (b )(6) : (b )(7)(C) -BPS-DL <ISN-BPS-
DL@STATE.GOV>; ISN-CTR-BioSecurity-DL <ISN-CTR-BioSecurity-DL@state.gov>; (b)(6) 
(b )(6) (b )(6) ; b 6 ; b 7 C (b )(6); ; (b )(6) ~----~ 

state. ov>; (b)(6) 

b )(6) ; (b )(6) (b )(6) 
(b )(6) (b)(6) state. ov>; 

6 
~---i..:...,_b):....:..(6....:....) ___ --l:(,__b)~(6....!....) ________ ____Jk~b_)(_6) __ .....,_l(b--'-).,_(6.,_) _ __, 
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(b)(6) (b)(6) · Waterman, Page 
~~---"'i':(~b):=:=:(6::=:=)=c.Jl...!::..!::..:::,1::(b=)(=6)====d:::::::::::::::::=::::::=:::;---" 

Cc: ISN-BPS-DL <ISN-BPS-DL@STATE.GOV> 
Subject: MX2 paper clearance Friday 7/17 

Dear BWC Backstoppers, 

Thank you all for Friday's discussion on the MX2 paper. I am seeking Department clearances by COB 

Friday July 11th on the revised paper attached. To aid your review, I highlighted areas where there were 

substantial changes or additions from the previous version (though I left out the many minor editorial 
changes). 

Please feel free to reach out with any questions or concern~._(b_)_(
6
_) ____ __. 

Thank ou, 
(b )(6) 

l(b )(6) I 
Foreign Affairs/ Science Officer I AAAS S& T Policy Fellow 
Biological Policy Staff I Bureau of International Security and Nonproliferation 
U.S. Department of State 

Office :l(b )(6) I 
I anticipate frequent telework - please feel free to call my cell phonel._(b_)_(6_) ___ ~ 

Sender: "Paulopol, Andreea I"l(b)(6) ~state.gov> 

Recipient: AVC-CBW-DL <AVC-CBW-DL2@state.gov > 
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Subject: Fw: Federal Grants and Contracts Awarded to EcoHealth Alliance 

Date: Thu, 17 Dec 2020 23:57:37 +0000 

recipient_parent_ name awarding_ agency_ name awarding_ sub_ agency_ name 
period_ of _performance_ start_ date period_ of _performance_ current_ end_ date 
federal_ action_ obligation total_ obligated_ amount 

4/2/2025 Page 291 

primary _place_ of _performance_ country_ name cfda _ title award_ description 
assistance_transaction_unique_key ECOHEALTH ALLIANCE INC. AGENCY FOR 
INTERNATIONAL DEVELOPMENT (USAfD) AGENCY FOR fNTERNATIONAL 
DEVELOPMENT 09/18/2013 10/14/2016 1999203 2499147 THAILAND USAID FOREIGN 
ASSISTANCE FOR PROGRAM"S OVERSEAS LAND USE CHANGE & DISEASE 
EMERGENCE 7200 AID486Al300005 AlD-486-A-13-00005-00 98.001 0000 

- - - -

ECOHEALTH ALLIANCE INC. AGENCY FOR INTERNATIONAL DEVELOPMENT 
(USAID) AGENCY FOR INTERNATIONAL DEVELOPMENT 09/20/2013 05/30/2018 
499944 2499147 THAILAND USAID FOREIGN ASSISTANCE FOR PROGRAMS 
OVERSEAS LAND USE CHANGE & DISEASE EMERGENCE 
7200 AID486Al300005 AID-486-A-13-00005-02 98.001 0002 ECOHEALTH ALLIANCE 

- - - -

INC. AGENCY FOR INTERNATIONAL DEVELOPMENT (USAID) AGENCY FOR 
INTERNATIONAL DEVELOPMENT 09/20/2013 11/30/2016 0 2499147 THAILAND USAID 
FOREIGN ASSISTANCE FOR PROGRAMS OVERSEAS LAND USE CHANGE & DISEASE 
EMERGENCE 7200 AID486Al300005 AID-486-A-13-00005-01 98.001 0001 

- - - -

ECOHEAL TH ALLIANCE INC. AGENCY FOR INTERNATIONAL DEVELOPMENT 
(USAID) AGENCY FOR INTERNATIONAL DEVELOPMENT 09/20/2013 05/30/2018 0 
2499147 THAILAND USAID FOREIGN ASSISTANCE FOR PROGRAMS OVERSEAS 
LAND USE CHANGE & DISEASE EMERGENCE 7200 AID486A 1300005 AID-486-A-l 3-

- -

00005-03 98.001 0003 ECO HEAL TH ALLIANCE INC. AGENCY FOR INTERNATIONAL - -
DEVELOPMENT (USAID) AGENCY FOR INTERNATIONAL DEVELOPMENT 09/20/2013 
11/30/2018 0 2499147 THAILAND USAID FOREIGN ASSISTANCE FOR PROGRAMS 
OVERSEAS LAND USE CHANGE & DISEASE EMERGENCE 
7200 AID486A1300005 AID-486-A-13-00005-04 98.001 0004 ECOHEAL TH ALLIANCE - - - -
INC. AGENCY FOR INTERNATIONAL DEVELOPMENT (USAID) AGENCY FOR 
INTERNATIONAL DEVELOPMENT 09/20/2013 02/28/2019 0 2499147 THAILAND USAID 
FOREIGN ASSISTANCE FOR PROGRAMS OVERSEAS THE INFECTIOUS DISEASE 
EMERGENCE AND ECONOMJCS OF ALTERED LANDSCAPES (IDEEAL) 
7200 AID486Al300005 AID-486-A-13-00005-05 98.001 0005 ECOHEAL TH ALLIANCE - - - -
INC. DEPARTMENT OF AGRICULTURE (USDA) ANIMAL AND PLANT HEAL TH 
INSPECTION SERVICE 09/30/2008 09/29/2009 143000 143000 MEXICO WILDLIFE 
SER VICES CONDUCT AN A VIAN INFLUENZE SURVEILLANCE PROGRAfvf TO 
DETECT THE OCCURRENCE OF HIGHLY PATHOGENIC H5Nl AVIAN INFLUENZA IN 
MEXICO. 12K3 08-7100-0206-CA 12K30008-7100-0206-CA 12Xl 600 10.028 -NONE-

- - - -

ECOHEALTH ALLIANCE INC. DEPARTMENT OF AGRICULTURE (USDA) ANIMAL 
AND PLANT HEAL TH fNSPECTION SER VI CE 09/30/2009 09/29/2010 100001 100001 
MEXICO WILDLIFE SERVICES CONDUCT AN AVIAN INFLUENZE SURVEILLANCE 
PROGRAM TO DETECT THE OCCURRENCE OF HIGHLY PATHOGENIC H5Nl AVIAN 
INFLUENZA IN MEXICO. 12K3 09-7100-0206-CA 12K30009-7100-0206-CA 

- -

12Xl600 10.028 -NONE- ECOHEALTH ALLIANCE INC. DEPARTMENT OF DEFENSE - -
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(DOD) DEPARTMENT OF DEFENSE 05/28/2014 05/27/2019 0 2942019 SOUTH AFRICA 
BASIC SCIENTIFIC RESEARCH - COMBATING WEAPONS OF MASS DESTRUCTION 
UNDERSTANDING RIFT VALLEY FEVER IN THE REPUBLIC OF SOUTH AFRICA, 
CHANGE OF ACO TO ONR 9700 HDTRAI 1410029 2014HDTRA12468 12.351 -NONE-

- - - -

ECOHEALTH ALLIANCE INC. DEPARTMENT OF DEFENSE (DOD) DEPARTMENT OF 
DEFENSE 05/28/2014 05/27/2017 970536 2942019 SOUTH AFRICA BASIC SCIENTIFIC 
RESEARCH - COMBATING WEAPONS OF MASS DESTRUCTION UNDERSTANDING 
RIFT VALLEY FEVER IN THE REPUBLIC OF SOUTH AFRICA, CHANGE OF ACO TO 
ONR 9700 HDTRAl 1410029 2016HDTRA12741 12.351 -NONE- ECOHEALTH 

- - - -

ALLIANCE INC. DEPARTMENT OF DEFENSE (DOD) DEPARTMENT OF DEFENSE 
05/28/2014 05/27/2019 992699 2942019 SOUTH AFRICA BASIC SCIENTIFIC RESEARCH -
COMBATING WEAPONS OF MASS DESTRUCTION UNDERSTANDING RIFT VALLEY 
FEVER IN THE REPUBLIC OF SOUTH AFRICA 
9700 HDTRAl 1410029 2014HDTRA12467 12.351 -NONE- ECOHEALTH ALLIANCE - - - -
INC. DEPARTMENT OF DEFENSE (DOD) DEPARTMENT OF DEFENSE 05/28/2014 
05/27/2019 978784 2942019 SOUTH AFRICA BASIC SCIENTIFIC RESEARCH -
COMBATING WEAPONS OF MASS DESTRUCTION UNDERSTANDING RIFT VALLEY 
FEVER IN THE REPUBLIC OF SOUTH AFRICA, CHANGE OF ACO TO ONR 
9700 HDTRAl 1410029 2015HDTRA12469 12.351 -NONE- ECOHEALTH ALLIANCE - - - -
INC. DEPARTMENT OF DEFENSE (DOD) DEFENSE THREAT REDUCTION AGENCY 
05/28/2014 05/27/2017 996147 1994340 SOUTH AFRICA BASIC SCIENTIFIC RESEARCH -
COMBATING WEAPONS OF MASS DESTRUCTION UNDERSTANDING RIFT VALLEY 
FEVER IN THE REPUBLIC OF SOUTH AFRICA, CHANGE OF ACO TO ONR 
9761 HDTRAl 1410029 2016HDTRA12741 12.351 04 ECOHEALTH ALLIANCE INC. - - - -

DEPARTMENT OF DEFENSE (DOD) DEFENSE THREAT REDUCTION AGENCY 
05/01/2017 04/30/2022 565205 1604523 MALAYSIA SCIENTIFIC RESEARCH -
CO MBA TING WEAPONS OF MASS DESTRUCTION SEROLOGICAL 
BIOSURVEILLANCE FOR SPILLOVER OF HEN IP A VIRUSES AND FILO VIRUSES AT 
AGRICULTURAL AND HUNTING HUMANANIMAL INTERFACES IN PENINSULAR 
MALAYSIA 9761 HDTRA11710037 2017:HDTRAl:2742 12.351 0 ECOHEALTH - - - -
ALLIANCE INC. DEPARTMENT OF DEFENSE (DOD) DEFENSE THREAT REDUCTION 
AGENCY 05/01/2017 04/30/2022 156044 1604523 MALAYSIA SCIENTIFIC RESEARCH
COMBATING WEAPONS OF MASS DESTRUCTION SEROLOGICAL 
BIOSURVEILLANCE FOR SPILLOVER OF HENIPAVIRUSES AND Fll..OVIRUSES AT 
AGRICULTURAL AND HUNTING HUMANANIMAL lNTERF ACES IN PENINSULAR 
MALAYSIA 9761 HDTRA11710037 2018:HDTRAl:4112 12.351 P00002ECOHEALTH - - - -

ALLIANCE INC. DEPARTMENT OF DEFENSE (DOD) DEFENSE THREAT REDUCTION 
AGENCY 10/02/2017 10/01/2022 782330 GEORGIA SCIENTIFIC RESEARCH -
COMBATING WEAPONS OF MASS DESTRUCTION UNDERSTANDING THE RISK OF 
BAT-BORNE ZOONOTIC DISEASE EMERGENCE IN WESTERN ASIA 
9761 HDTRAl 1710064 2017:HDTRAl:2749 12.351 0 ECOHEALTH ALLIANCE INC. 

- - - -

DEPARTMENT OF DEFENSE (DOD) DEFENSE THREAT REDUCTION AGENCY 
l 0/02/20 l 7 l 0/01 /2022 1101958 GEORG IA SCIENTIFIC RESEARCH - COMB A TING 
WEAPONS OF MASS DESTRUCTION UNDERSTANDING THE RISK OF BAT-BORNE 
ZOONOTIC DISEASE EMERGENCE IN WESTERN ASIA 
9761 HDTRAl 1710064 2018:HDTRAl :4133 12.351 P0000l ECOHEALTH ALLIANCE - - - -
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INC. DEPARTMENT OF DEFENSE (DOD) DEFENSE THREAT REDUCTION AGENCY 
l 0/02/2017 l 0/01/2019 UNITED STATES SCIENTIFIC RESEARCH - CO MBA TING 
\VEAPONS OF MASS DESTRUCTION UNDERSTANDING THE RISK OF BAT-BORNE 
ZOONOTIC DISEASE EMERGENCE IN WESTERN ASIA 9761 HDTRA 11710064 -NONE-

- -

_12.35l_P00001 ECOHEALTH ALLIANCE INC. DEPARTMENT OF DEFENSE (DOD) 
DEFENSE THREAT REDUCTION AGENCY l 0/02/2017 l 0/01/2020 UNITED STA TES 
SCIENTIFIC RESEARCH - CO MBA TING \VEAPONS OF MASS DESTRUCTION 
UNDERSTANDING THE RISK OF BAT-BORNE ZOONOTIC DISEASE EMERGENCE 1N 
WESTERN ASIA 9761 HDTRAl 1710064 -NONE- 12.351 P00002 ECOHEALTH 

- - - -
ALLIANCE INC. DEPARTMENT OF DEFENSE (DOD) DEFENSE THREAT REDUCTION 
AGENCY 10/02/2017 10/01/2022 UNITED STATES SCIENTIFIC RESEARCH -
COMBATING WEAPONS OF MASS DESTRUCTION UNDERSTANDING THE RISK OF 
BAT-BORNE ZOONOTIC DISEASE EMERGENCE IN WESTERN ASIA 
9761 HDTRAl 1710064 -NONE- 12.351 P00003 ECOHEALTH ALLIANCE INC. - - - -
DEPARTMENT OF DEFENSE (DOD) DEFENSE THREAT REDUCTION AGENCY 
05/25/2018 04/30/2019 883274 1604523 MALAYSIA SCIENTIFIC RESEARCH -
COMBATING WEAPONS OF MASS DESTRUCTION SEROLOGICAL 
BIOSURVEILLANCE FOR SPILLOVER OF HENIPAVIRUSES AND FILOVIRUSES AT 
AGRICULTURAL AND HUNTING HUMAN-ANIMAL INTERFACES IN PENINSULAR 
MALAYSIA 9761 HDTRA 1171003 7 2018 :HDTRA 1 :4125 12.351 P00003 ECO HEAL TH - - - -

ALLIANCE INC. DEPARTMENT OF DEFENSE (DOD) DEFENSE THREAT REDUCTION 
AGENCY 05/28/2018 05/27/2019 998193 1994340 SOUTH AFRICA SCIENTIFIC 
RESEARCH - COMBATING \VEAPONS OF MASS DESTRUCTION UNDERSTANDING 
RIFT VALLEY FEVER IN SOUTH AFRICA 
9761 HDTRAl 1410029 2018:HDTRAl :4119 12.351 P00006 ECOHEALTH ALLIANCE 

- - - -

INC. DEPARTMENT OF DEFENSE (DOD) DEFENSE THREAT REDUCTION AGENCY 
07/30/2019 07/20/2020 997623 GEORGIA SCIENTIFIC RESEARCH - COMBATING 
WEAPONS OF MASS DESTRUCTION UNDERSTANDING THE RISK OF BAT-BORN 
ZOONOTIC DISEASE EMERGENCE IN WESTERN ASIA 
9761 HDTRAl 1710064 2019:HDTRAl :4153 12.351 P00002 ECOHEALTH ALLIANCE - - - -
INC. DEPARTMENT OF DEFENSE (DOD) DEFENSE THREAT REDUCTION AGENCY 
08/19/2019 08/18/2024 4988987 UNITED STATES SCIENTIFIC RESEARCH -
COMBATING WEAPONS OF MASS DESTRUCTION REDUCING THE THREAT OF RIFT 
VALLEY FEVER THROUGH ECOLOGY, EPIDEMIOLOGY AND SOCIO-ECONOMICS 
9761 HDTRAl 1910033 -NONE- 12.351 0 ECOHEALTH ALLIANCE INC. DEPARTMENT - - - -
OF DEFENSE (DOD) DEFENSE THREAT REDUCTION AGENCY 08/19/2019 08/20/2020 
4988987 UNITED ST A TES SCIENTIFIC RESEARCH - COMBATING WEAPONS OF MASS 
DESTRUCTION REDUCING THE THREAT OF RIFT VALLEY FEVER THROUGH 
ECOLOGY, EPIDEMIOLOGY AND SOCIO-ECONOMICS 976l_HDTRA11910033_-NONE
_12.35l_P00001 ECOHEALTH ALLIANCE INC. DEPARTMENT OF DEFENSE (DOD) 
DEFENSE THREAT REDUCTION AGENCY 08/19/2019 08/01/2024 3990550 4988987 
UNITED STATES SCIENTIFIC RESEARCH - COMBATING \VEAPONS OF MASS 
DESTRUCTION REDUCING THE THREAT OF RIFT VALLEY FEVER THROUGH 
ECOLOGY, EPIDEMIOLOGY, AND SOCIO-ECONOMICS.976l_HDTRA11910033_
NONE- 12.351 P00002 ECOHEAL TH ALLIANCE INC. DEPARTMENT OF DEFENSE - -
(DOD) DEFENSE THREAT REDUCTION AGENCY 06/01/2020 05/31/2025 LIBERfA 
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SCIENTIFIC RESEARCH - COMBATING WEAPONS OF MASS DESTRUCTION 
REDUCING THE THREAT FROM HIGH-RISK PATHOGENS CAUSING FEBRILE 
ILLNESS IN LIBERIA 9761 HDTRA12010016 -NONE- 12.351 0 ECOHEALTH - - - -
ALLIANCE INC. DEPARTMENT OF DEFENSE (DOD) DEFENSE THREAT REDUCTION 
AGENCY 07/01/2020 06/30/2025 TANZANIA SCIENTIFIC RESEARCH - COMBATING 
WEAPONS OF MASS DESTRUCTION CRIMEAN-CONGO HEMORRHAGIC FEVER: 
REDUCING AN EMERGING HEALTH THREAT IN TANZANIA. 9761 HDTRA12010018 -- -
NONE-_12.351_0 ECOHEALTH ALLIANCE INC. DEPARTMENT OF DEFENSE (DOD) 
UNIFORMED SERVICES UNIVERSITY OF THE HEALTH SCIENCES 09/21/2020 
09/20/2022 1360002 1360002 UNITED STATES UNIFORMED SERVICES UNIVERSITY 
MEDICAL RESEARCH PROJECTS STRATEGIC COORDINATION TO STRENGTHEN 
AFRICOM ONE HEALTH AND VETERINARY PROGRAMS FOR GLOBAL HEALTH 
ENGAGEMENT STRENGTHENING MUL Tl-SECTORAL APPROACHES TO 
BIODEFENSE AND BIOSURVEILLANCE IN THE CAUCASUS 97HW HU00012010031 -
NONE- 12.750 0 ECOHEALTH ALLIANCE INC. DEPARTMENT OF DEFENSE (DOD) - -
DEFENSE THREAT REDUCTION AGENCY 09/29/2020 09/28/2023 JORDAN SCIENTIFIC 
RESEARCH -COMBATING WEAPONS OF MASS DESTRUCTION REDUCING THE 
THREAT OF MIDDLE EAST RESPIRATORY SYNDROME CORONA VIRUS AND A VIAN 
INFLUENZA IN JORDAN&STRENGTHENING REGIONAL DISEASE SURVEILLANCE 
CAPACITY 9761 HDTRA12010029 -NONE- 12.351 0 ECOHEA.LTH ALLIANCE INC. 

- - - -
DEPARTMENT OF HEALTH AND HUMAN SERVICES (HHS) NATIONAL INSTITUTES 
OF HEAL TH 08/01/2002 06/30/2013 6982 3 725160 UNITED ST A TES INTERNATIONAL 
RESEARCH AND RESEARCH TRAINING THE ECOLOGY, EMERGENCE AND 
PANDEMIC POTENTIAL OF NIPAH VIRUS IN BANGLADESH 7529 R01TW005869 75-

- -

148-R0l TW005869-000-8-2012-93989-75-0819-NON 93.989 000 ECOHEALTH ALLIANCE 
- -

INC. DEPARTMENT OF HEALTH AND HUMAN SERVICES (HHS) NATIONAL 
INSTITUTES OF HEAL TH 08/01/2002 06/30/2013 199992 3 725160 UNITED ST A TES 
UNKNOWN THE ECOLOGY, EMERGENCE AND PANDEMIC POTENTIAL OF NIPAH 
VIRUS IN BANGLADESH 7529 R01TW005869 75-148-R01TW005869-003-7-2010-93999-

- -

75-0140-NON 93.999 003 ECOHEALTH ALLIANCE INC. DEPARTMENT OF HEALTH - -
AND HUMAN SERVICES (HHS) NATIONAL INSTITUTES OF HEALTH 08/01/2002 
06/30/2013 204688 3725160 UNITED STATES TRANS-NIH RECOVERY ACT RESEARCH 
SUPPORT THE ECOLOGY EMERGENCE AND PANDEMIC POTENTIAL OF NIP AH 
VIRUS IN BANGLADESH 7529 ROI TW005869 75-148-R0I TW005869-003-6-2009-93701-- -
75-0818-REC 93.701 003 ECOHEALTH ALLIANCE INC. DEPARTMENT OF HEALTH - -
AND HUMAN SERVICES (HJ-IS) NATIONAL INSTITUTES OF HEALTH 08/01 /2002 
06/30/2013 494455 3725160 UNITED STATES INTERNATIONAL RESEARCH AND 
RESEARCH TRA[NING THE ECOLOGY, EMERGENCE AND PANDEMIC POTENTIAL 
OFNIPAH VIRUS IN BANGLADESH 7529 R01TW005869 75-148-R0ITW005869-001-8-- -
2011-93989-75-0819-NON 93.989 001 ECOHEALTH ALLIANCE INC. DEPARTMENT OF 

- -

HEALTH AND HUMAN SERVICES (HHS) NATIONAL INSTITUTES OF HEALTH 
08/01/2002 06/30/2013 499975 3725160 UNITED STATES fNTERNATIONAL RESEARCH 
AND RESEARCH TRAINING THE ECOLOGY EMERGENCE AND PANDEMIC 
POTENTIAL OF NIPAH VIRUS IN BANGLADESH 7529 R01TW005869 75-148-

- -

R0l TW005869-001-6-2009-93989-75-0819-NON 93.989 001 ECOHEALTH ALLIANCE - -
INC. DEPARTMENT OF HEALTH AND HUMAN SERVICES (HHS) NATIONAL 
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INSTITUTES OF HEAL TH 08/01/2002 06/30/2013 494455 3 725160 UNITED STA TES 
INTERNATIONAL RESEARCH AND RESEARCH TRAINING THE ECOLOGY, 
EMERGENCE AND PANDEMIC POTENTIAL OF NIPAH VIRUS IN BANGLADESH 
7529 ROI TW005869 75-148-R0l TW005869-001-9-2012-93989-75-0819-NON 93.989 001 

- - - -

ECOHEALTH ALLIANCE INC. DEPARTMENT OF HEALTH AND HUMAN SERVICES 
(HHS) NATIONAL INSTITUTES OF HEALTH 08/01/2002 06/30/2013 499998 3725160 
UNITED STATES INTERNATIONAL RESEARCH AND RESEARCH TRAINING THE 
ECOLOGY, EMERGENCE AND PANDEMIC POTENTIAL OF NIPAH VIRUS IN 
BAN GLAD ESH 7 529 RO I TW005869 7 5-148-R0 I TW005869-001-7-2010-93989-75-0819-

- -

NON 93.989 001 ECOHEALTH ALLIANCE INC. DEPARTMENT OF HEALTH AND - -
HUMAN SERVICES (HHS) NATIONAL INSTITUTES OF HEALTH 08/01/2002 06/30/2013 
51225 3725160 UNITED STATES TRANS-NIH RECOVERY ACT RESEARCH SUPPORT 
THE ECOLOGY EMERGENCE AND PANDEMIC POTENTIAL OF NIPAH VIRUS IN 
BANGLADESH 7529 ROI TW005869 75-148-R0I TW005869-004-6-2009-93701-75-0818-- -
REC 93.701 004 ECOHEALTH ALLIANCE INC. DEPARTMENT OF HEALTH AND - -
HUMAN SERVICES (HHS) NATIONAL INSTITUTES OF HEALTH 08/01/2002 06/30/2013 
46399 3725160 UNITED STATES INTERNATIONAL RESEARCH AND RESEARCH 
TRAINING THE ECOLOGY EMERGENCE AND PANDEMIC POTENTIAL OFNIPAH 
VIRUS IN BANGLADESH 7529 ROI TW005869 75-148-R0I TW005869-006-6-2009-93989-- -
75-0140-NON 93.989 006 ECOHEALTH ALLIANCE INC. DEPARTMENT OF HEALTH 

- -

AND HUMAN SERVICES (HHS) NATIONAL INSTITUTES OF HEALTH 08/01 /2002 
06/30/2013 63018 3725160 UNITED STATES UNKNOWN THE ECOLOGY, EMERGENCE 
AND PANDEMIC POTENTIAL OF NlPAH VIRUS IN BANGLADESH 
7529 R0ITW005869 75-148-R01TW005869-002-7-2010-93999-75-0140-NON 93.999 002 

- - - -

ECOHEALTH ALLIANCE INC. DEPARTMENT OF HEALTH AND HUMAN SERVICES 
(HHS) NATIONAL INSTITUTES OF HEALTH 08/01/2002 06/30/2013 266919 3725160 
UNITED STATES UNKNOWN THE ECOLOGY, EMERGENCE AND PANDEMIC 
POTENTIAL OF NIPAH VIRUS IN BANGLADESH 7529 R01TW005869 75-148-

- -

ROI TW005869-002-8-201 l-93999-75-0140-NON 93.999 002 ECOHEALTH ALLIANCE 
- -

INC. DEPARTMENT OF HEALTH AND HUMAN SERVICES (HHS) NATIONAL 
INSTITUTES OF HEAL TH 08/01/2002 06/30/2013 199698 3 725160 UNITED ST A TES 
INTERNATIONAL RESEARCH AND RESEARCH TRAINING THE ECOLOGY 
EMERGENCE AND PANDEMIC POTENTIAL OF NIP AH VIRUS IN BANGLADESH 
7529 RO 1 TW005869 75-148-R0 1 TW005869-005-6-2009-93989-75-0140-NON 93. 989 005 - - - -
ECOHEALTH ALLIANCE INC. DEPARTMENT OF HEALTH AND HUMAN SERVICES 
(HHS) NATIONAL INSTITUTES OF HEALTH 09/18/2008 08/31/2013 510005 2579553 
UNITED STATES ALLERGY, IMMUNOLOGY AND TRANSPLANTATION RESEARCH 
RISK OF VIRAL EMERGENCE FROM BATS 7529 R01AI079231 75-104-R01AI079231-- -
000-4-2011-93855-75-0885-NON 93.855 000 ECOHEALTH ALLIANCE INC. - -
DEPARTMENT OF HEALTH AND HUMAN SERVICES (HHS) NATIONAL INSTITUTES 
OF HEALTH 09/18/2008 08/31/2013 518980 2579553 UNITED STATES ALLERGY, 
IMMUNOLOGY AND TRANSPLANTATION RESEARCH RISK OF VIRAL EMERGENCE 
FROM BATS 7529 R01AI079231 75-104-R01AI079231-000-5-2012-93855-75-0885-- -
NON 93.855 000 ECOHEALTH ALLIANCE INC. DEPARTMENT OF HEALTH AND - -

HUMAN SERVICES (HHS) NATIONAL INSTITUTES OF HEALTH 09/18/2008 08/31/2013 
535156 2579553 UNITED STATES ALLERGY, IMMUNOLOGY AND 
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TRANSPLANTATION RESEARCH RISK OF VIRAL EMERGENCE FROM BATS 
7529 R01AI079231 75-104-R01AI079231-001-2-2009-93855-75-0885-NON 93.855 001 - - - -
ECOHEALTH ALLIANCE INC. DEPARTMENT OF HEALTH AND HUMAN SERVICES 
(HHS) NATIONAL INSTITUTES OF HEALTH 09/18/2008 08/31/2013 480423 2579553 
UNITED STATES ALLERGY, IMMUNOLOGY AND TRANSPLANTATION RESEARCH 
RISK OF VIRAL EMERGENCE FROM BATS 7529 R01AI079231 75-104-R01AI079231-- -
000-3-2010-93855-75-0885-NON 93.855 000 ECOHEALTH ALLIANCE INC. - -
DEPARTMENT OF HEALTH AND HUMAN SERVICES (HHS) NATIONAL INSTITUTES 
OF HEALTH 09/22/2009 08/31/201149994442844 UNITED STATES TRANS-NIH 
RECOVERY ACT RESEARCH SUPPORT RISK FOR FUTURE OUTBREAKS OF 
HENIPAVIRUSES IN SOUTH ASIA 7529 K08AI067549 75-104-K08AI067549-001-3-2009-- -
93701-75-0900-REC 93.701 001 ECOHEALTH ALLIANCE INC. DEPARTMENT OF 

- -

HEALTH AND HUMAN SERVICES (HHS) NATIONAL INSTITUTES OF HEALTH 
09/22/2009 08/31/2011 130950 442844 UNITED ST A TES ALLERGY, IMMUNOLOGY AND 
TRANSPLANTATION RESEARCH RISK FOR FUTURE OUTBREAKS OF 
HENIPAVIRUSES IN SOUTH ASIA 7529 K08AI067549 75-104-K08AI067549-000-3-2009-

- -

93855-75-0885-NON 93.855 000 ECOHEAL TH ALLIANCE INC. DEPARTMENT OF 
- -

HEALTH AND HUMAN SERVICES (HHS) NATIONAL INSTITUTES OF HEALTH 
09/22/200908/31/2011 130950 442844 UNITED STA TES ALLERGY, IMMUNOLOGY AND 
TRANSPLANTATION RESEARCH RISK FOR FUTURE OUTBREAKS OF 
HENIPAVIRUSES IN SOUTH ASIA 7529 K08AI067549 75-104-K08AI067549-000-4-2010-

- -

93855-75-0885-NON 93.855 000 ECOHEAL TH ALLIANCE INC. DEPARTMENT OF - -
HEALTH AND HUMAN SERVICES (HHS) NATIONAL INSTfTUTES OF HEALTH 
09/17/2012 08/31/2017 300000 300000 UNITED STATES INTERNATIONAL RESEARCH 
AND RESEARCH TRAINING COMPARATIVE SPILLOVER DYNAMICS OF AVIAN 
INFLUENZA IN ENDEMIC COUNTRIES 7529 R56TW009502 75-148-R56TW009502-000-- -
l-2012-93989-75-0140-NON 93.989 000 ECOHEALTH ALLIANCE INC. DEPARTMENT - -
OF HEAL TH AND HUMAN SERVICES (HHS) NATIONAL INSTITUTES OF HEAL TH 
06/01/2014 05/31/2019 666442 3748715 UNITED STATES ALLERGY, IMMUNOLOGY 
AND TRANSPLANTATION RESEARCH UNDERSTANDING THE RISK OF BAT 
CORONA VIRUS EMERGENCE 7529 R0lAil 10964 75-104-R0lAil 10964-000-1-2014-- -
93855-75-0885-NON 93.855 000 ECO HEAL TH ALLIANCE INC. DEPARTMENT OF 

- -

HEALTH AND HUMAN SERVICES (HHS) NATIONAL INSTITUTES OF HEALTH 
06/01/2014 05/31/2019 611090 3748715 UNITED STATES ALLERGY, IMMUNOLOGY 
AND TRANSPLANTATION RESEARCH UNDERSTANDING THE RISK OF BAT 
CORONA VIRUS EMERGENCE 7529 R0lAII 10964 75-104-R0lAil 10964-000-3-2016-

- -

93855-75-0885-NON 93.855 000 ECO HEAL TH ALLIANCE INC. DEPARTMENT OF 
- -

HEALTH AND HUMAN SERVICES (HHS) NATIONAL INSTITUTES OF HEALTH 
06/01/2014 05/31/2019 630445 3748715 UNITED STATES ALLERGY, IMMUNOLOGY 
AND TRANSPLANTATION RESEARCH UNDERSTANDING THE RISK OF BAT 
CORONAVIRUS EMERGENCE 7529 R0lAII 10964 75-104-R0lAil 10964-000-2-2015-

- -

93855-75-0885-NON 93.855 000 ECOHEAL TH ALLIANCE INC. DEPARTMENT OF - -
HEALTH AND HUMAN SERVICES (HHS) NATIONAL INSTITUTES OF HEALTH 
06/0l/2014 05/31/2019 597112 3 7 48715 UNITED STATES ALLERGY, IMMUNOLOGY 
AND TRANSPLANTATION RESEARCH UNDERSTANDING THE RISK OF BAT 
CORONA VIRUS EMERGENCE 7529 R0lAil 10964 7529-104-R0lAil 10964-000-4-2017-- -
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93855-75-0885-NON 93.855 000 ECOHEALTH ALLIANCE INC. DEPARTMENT OF 
- -

HEALTH AND HUMAN SERVICES (HHS) NATIONAL INSTITUTES OF HEALTH 
06/01/2014 05/31/2019 581646 3748715 UNITED STATES ALLERGY AND INFECTIOUS 
DISEASES RESEARCH UNDERSTANDING THE RISK OF BAT CORONA VIRUS 
EMERGENCE 7529 R0lAil 10964 7529-104-R01All 10964-000-5-2018-93855-75-0885-

- -

NON 93.855 000 ECOHEALTH ALLIANCE INC. DEPARTMENT OF HEALTH AND - -
HUMAN SERVICES (HHS) NATIONAL INSTITUTES OF HEALTH 06/01/2014 06/30/2025 
733750 3748715 UNITED STATES ALLERGY AND INFECTIOUS DISEASES RESEARCH 
UNDERSTANDING THE RISK OF BAT CORONA VIRUS EMERGENCE 
7529 R0lAil 10964 R0lAil 10964-2724294570 93.855 000 ECOHEALTH ALLIANCE INC. - - - -
DEPARTMENT OF HEALTH AND HUMAN SERVICES (HHS) NATIONAL INSTITUTES 
OF HEAL TH 06/0l/2014 06/30/2025 -71770 3 748715 UNITED ST A TES ALLERGY AND 
INFECTIOUS DISEASES RESEARCH UNDERSTANDING THE RISK OF BAT 
CORONA VIRUS EMERGENCE 7529 R0lAll 10964 R0lAI l 10964-1667898916 93.855 001 - - - -
ECOHEALTH ALLIANCE INC. DEPARTMENT OF HEALTH AND HUMAN SERVICES 
(HHS) NATIONAL INSTITUTES OF HEALTH 06/01/2014 06/30/2025 -369819 3748715 
UNITED STATES ALLERGY AND INFECTIOUS DISEASES RESEARCH 
UNDERSTANDING THE RISK OF BAT CORONA VIRUS EMERGENCE 
7529 R0lAil 10964 R0lAil 10964-154878708 l 93.855 000 ECOHEALTH ALLIANCE INC. - - - -
DEPARTMENT OF HEALTH AND HUMAN SERVICES (HHS) NATIONAL INSTITUTES 
OF HEALTH 06/01/2014 06/30/2025 369819 3748715 UNITED STATES ALLERGY AND 
INFECTIOUS DISEASES RESEARCH UNDERSTANDING THE RISK OF BAT 
CORONA VIRUS EMERGENCE 7529 R0lAll 10964 R0lAI l 10964-236927158 93.855 001 - - - -
ECOHEALTH ALLIANCE INC. DEPARTMENT OF HEALTH AND HUMAN SERVICES 
(HHS) NATIONAL INSTITUTES OF HEALTH 06/17/2020 05/31/2025 15467441546744 
UNITED ST ATES ALLERGY AND INFECTIOUS DISEASES RESEARCH 
UNDERSTANDING RISK OF ZOONOTIC VIRUS EMERGENCE IN EID HOTSPOTS OF 
SOUTHEAST ASIA 7529 U01AI151797 U01AI151797-3312009326 93.855 000 

- - - -

ECOHEALTH ALLIANCE INC. DEPARTMENT OF HEALTH AND HUMAN SERVICES 
(HHS) NATIONAL INSTITUTES OF HEALTH 06/17/2020 05/31/2025 0 1546744 UNITED 
ST A TES ALLERGY AND INFECTIOUS DISEASES RESEARCH UNDERSTANDING RlSK 
OF ZOONOTIC VIRUS EMERGENCE IN EID HOTSPOTS OF SOUTHEAST ASIA 
7529 U01AI151797 U01AI151797-4190450196 93.855 001 ECOHEAL TH ALLIANCE INC. 

- - - -

DEPARTMENT OF HEALTH AND HUMAN SERVICES (HHS) NATIONAL INSTITUTES 
OF HEALTH 09/15/2020 06/30/2025 580858 580858 UNITED STATES ALLERGY AND 
INFECTIOUS DISEASES RESEARCH STUDY OF NIPAH VIRUS DYNAMICS AND 
GENETICS IN ITS BAT RESERVOIR AND OF HUMAN EXPOSURE TO NIV ACROSS 
BANGLADESH TO UNDERSTAND PATTERNS OF HUMAN OUTBREAKS 
7529 U0 lAI 153420 U0 lAI l 53420-1871155957 93.855 000 ECO HEAL TH ALLIANCE INC. - - - -
DEPARTMENT OF THE INTERIOR (DOI) U.S. GEOLOGICAL SURVEY 08/15/2008 
03/01/2009-22512-22512 U.S. GEOLOGICAL SURVEY RESEARCH AND DATA 
COLLECTION SEABIRD ECOLOGICAL ASSESSMENT NETWORK-SEANET 
1434 G05AC00002 -NONE- 15.808 0004 ECOHEALTH ALLIANCE INC. DEPARTMENT - - - -
OF THE INTERIOR (DOI) U.S. FISH AND WILDLIFE SERVICE 09/13/2012 09/13/2014 
44499 44499 MALAYSIA GREAT APES CONSERVATION FUND DEVELOPMENT OF A 
GREAT APE HEALTH UNIT IN SABAH, MALAYSIA 1448_F12AP01 l 17 _-NONE-
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15.629 -NONE-ECOHEALTH ALLIANCE INC. DEPARTMENT OF THE INTERIOR 
- -

(DOI) U.S. FISH AND WILDLIFE SERVICE 09/14/2012 03/31/2015 154087 154087 
ENDANGERED SPECIES CONSERVATION a€" RECOVERY IMPLEMENTATION FUNDS 
ECO HEAL TH ALLIANCE - GEOMYCES DESTUCTANS, IMPLICATIONS FOR THE 
MIGRATION OF WHITE-NOSE SYNDROME BAT 1448 F12AP01208 -NONE- 15.657 -

- - - -

NONE- ECOHEALTH ALLIANCE INC. DEPARTMENT OF THE INTERIOR (DOI) U.S. 
FISH AND WILDLIFE SERVICE 04/28/2014 06/30/2015 29988 29988 MEXICO WILDLIFE 
WITHOUT BORDERS-MEXICO ECOSYSTEM APPROACH FOR BIODIVERSITY 
MONITORING AND CONSERVATION 1448 F14AP00269 -NONE- 15.641 -NONE-

- - - -

ECOHEALTH ALLIANCE INC. NATIONAL SCIENCE FOUNDATION (NSF) NATIONAL 
SCIENCE FOUNDATION 10/15/2006 09/30/2008 428794 932085 BIOLOGICAL SCIENCES 
PREDICTING SPATIAL VARIATION IN WEST NlLE VIRUS TRANSMISSION 
4900 0622391 -NONE- 47.074 001 ECOHEALTH ALLIANCE INC. NATIONAL SCIENCE 

- - - -
FOUNDATION (NSF) NATIONAL SCIENCE FOUNDATION 10/01/2008 03/31/2012 468673 
468673 SOCIAL, BEHAVIORAL, AND ECONOMJC SCIENCES HSD: COLLABORATIVE 
RESEARCH: HUMAN-RELATED FACTORS AFFECTING EMERGING INFECTIOUS 
DISEASES 4900 0826779 -NONE- 47.075 000 ECOHEALTH ALLIANCE INC. 

- - - -
NATIONAL SCIENCE FOUNDATION (NSF) NATIONAL SCIENCE FOUNDATION 
07/01/2010 06/30/2015 13948 72002 UNITED STATES BIOLOGICAL SCIENCES 
COLLABORATIVE RESEARCH: THE COMMUNITY ECOLOGY OF VrRAL PATHOGENS 
- CAUSES AND CONSEQUENCES OF COINFECTION IN HOSTS AND VECTORS 
4900 1015791 NONB201206011015791001 47.074 001 ECO HEAL TH ALLIANCE INC. - - - -
NATIONAL SCIENCE FOUNDATION (NSF) NATIONAL SCIENCE FOUNDATION 
07/01/2010 06/30/2015 14293 72002 UNITED ST A TES BIOLOGICAL SCIENCES 
COLLABORATIVE RESEARCH: THE COMMUNITY ECOLOGY OF VrRAL PATHOGENS 
- CAUSES AND CONSEQUENCES OF COINFECTION IN HOSTS AND VECTORS 
4900 1015791 NONB201307011015791002 47.074 002 ECOHEALTH ALLIANCE INC. - - - -
NATIONAL SCIENCE FOUNDATION (NSF) NATIONAL SCIENCE FOUNDATION 
07/01/2010 06/30/2012 29109 72002 UNITED STATES BIOLOGICAL SCIENCES 
COLLABORATIVE RESEARCH: THE COMMUNITY ECOLOGY OF VIRAL PATHOGENS 
- CAUSES AND CONSEQUENCES OF COfNFECTION IN HOSTS AND VECTORS 
4900 1015791 NONA201006211015791000 47.074 000 ECOHEALTH ALLIANCE INC. 

- - - -
NATIONAL SCIENCE FOUNDATION (NSF) NATIONAL SCIENCE FOUNDATION 
07/01/2010 06/30/2015 14652 72002 UNITED STATES BIOLOGICAL SCIBNCES 
COLLABORATIVE RESEARCH: THE COMMUNITY ECOLOGY OF VIRAL PATHOGENS 
-CAUSES AND CONSEQUENCES OF COINFECTION IN HOSTS AND VECTORS 
4900 1015791 -NONE- 47.074 003 ECOHEALTH ALLIANCE INC. NATIONAL SCIENCE 

- - - -
FOUNDATION (NSF) NATIONAL SCIENCE FOUNDATION 09/01/2010 08/31/2012 98673 
497121 UNITED STATES BIOLOGICAL SCIENCES ECOHEALTHNET: ECOLOGY, 
ENVIRONMENTAL SCIENCE AND HEALTH RESEARCH NETWORK 
4900 0955897 NONB201108030955897001 47.074 001 ECOHEALTH ALLIANCE INC. 

- - - -
NATIONAL SCIENCE FOUNDATION (NSF) NATIONAL SCIENCE FOUNDATION 
09/01/2010 08/31/2015 98992 497121 UNITED STATES BIOLOGICAL SCIENCES 
ECOHEALTHNET: ECOLOGY, ENVIRONMENT AL SCIENCE AND HEAL TH RESEARCH 
NETWORK 4900 0955897 NONB201306100955897003 47.074 003 ECOHEALTH - - - -
ALLIANCE INC. NATIONAL SCIENCE FOUNDATION (NSF) NATIONAL SCIENCE 
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FOUNDATION 09/01/2010 08/31/2011 99611 497121 UNITED STATES BIOLOGICAL 
SCIENCES ECO HEAL THNET: ECOLOGY ENVIRONMENTAL SCIENCE AND HEAL TH 
RESEARCH NETWORK 4900 0955897 NONA201009020955897000 47.074 000 - - - -
ECOHEALTH ALLIANCE INC. NATIONAL SCIENCE FOUNDATION (NSF) NATIONAL 
SCIENCE FOUNDATION 09/01/2010 08/31/2015 99919 497121 UNITED STATES 
BIOLOGICAL SCIENCES ECOHEALTHNET: ECOLOGY, ENVIRONMENTAL SCIENCE 
AND HEALTH RESEARCH NETWORK 
4900 0955897 NONB201207130955897002 47.074 002 ECOHEALTH ALLIANCE INC. 

- - - -
NATIONAL SCIENCE FOUNDATION (NSF) NATIONAL SCIENCE FOUNDATION 
09/01/2010 08/31/2015 99926 497121 UNITED ST A TES BIOLOGICAL SCIENCES 
ECOHEALTHNET: ECOLOGY, ENVIRONMENTAL SCIENCE AND HEALTH RESEARCH 
NETWORK 4900 0955897 -NONE- 47.074 004 ECOHEALTH ALLIANCE INC. 

- - - -

NATIONAL SCIENCE FOUNDATION (NSF) NATIONAL SCIENCE FOUNDATION 
08/15/2012 07/31/2013 22890 22890 UNITED STATES BIOLOGICAL SCIENCES US
CHINA ECOLOGY AND EVOLUTION OF INFECTIOUS DISEASES COLLABORATIVE 
WORKSHOP; KUNMING, CHINA- OCTOBER, 2012 
4900 1257 513 NONA201208061257 513000 4 7. 07 4 000 ECO HEAL TH ALLIANCE INC. 

- - - -
NATIONAL SCIENCE FOUNDATION (NSF) NATIONAL SCIENCE FOUNDATION 
09/01/2016 08/31/2021 309674 499897 UNITED STATES BIOLOGICAL SCIENCES RCN: 
ECOHEALTH NET 2.0: A ONE HEALTH APPROACH TO DISEASE ECOLOGY 
RESEARCH & EDUCATION 4900 1618919 -NONE- 47.074 001 ECOHEALTH 

- - - -

ALLIANCE INC. NATIONAL SCIENCE FOUNDATION (NSF) NATIONAL SCIENCE 
FOUNDATION 09/01/2016 08/31/2021 190223 499897 UNITED STATES BIOLOGICAL 
SCIENCES RCN: ECOHEALTHNET 2.0: A ONE HEALTH APPROACH TO DISEASE 
ECOLOGY RESEARCH & EDUCATION 
4900 1618919 NONA201608251618919000 47.074 000 

- - - -



FL-2022-00062 A-00000861822 "UNCLASSIFIED" 

From: "Gross, Laura J" l(b)(6) ~state.gov> 

To: AVC-CBW-DL <AVC-CBW-DL2@state.gov> 

4/2/2025 Page 300 

Subject: FW: Draft cable to China on consultations under Article V of the BWC 

Date: Wed, 30 Dec 2020 14:36:35 +0000 

FYSA 

8.HJBITIVE BUT UHCLASSFFIEB 

From: l(b)(6) l(b)(6) ~state.gov> 
Sent: Wed nesday~er 30, 2020 9:33 AM 
To: Gross, Laura J~@state.gov> 
Subject: Fwd: Draft cable to Ch ina on consultations under Article V of the BWC 

Laura, 

This is what went out yesterday. Again, I apologize for the omission. 

LJ 
From: ~(b)(6) l~(b)(6) @state.gov> 
Sent: Tuesday, December 29, 2020 2:25 PM 

To: (b mail.milu(b=-)r.;-.6,"--'--,,-:-,-----""~-----'~~..!.,..._---------,-J 
(USA);(b)(6) ISN-BPS-DL (b)(6) state. ov; b)(6) 
Park, Christopher J (T); Chafin, Kelly B'L_ ,......,...,,......,....,.,....,....--r:-'C:'"':"":,......-,r':l"':"".C,.,..................,,,-L-,,-:-,----=============;;--;w7o~od

1 

Robert A (Genev~a:..:..);-=rh='=f Pi='================:;-:-:-:--~---:-:-:------' 
lrb)(6): lj(b)(6) I 'Kouts, Jodi'; 
";::=::::::'.:::::=====:::::::::.:::::::=:::::::::::::::::::::==============:::::;77:":'::--;-::-:-:-~~=-=---
~lrh_\_((::._\ _____________ ~IVega, Jose M; Morrow, Grant H; Switzer, Bryan R 
(Rick); Feith, David 

r,;C~c:-:;:l(~b:""')("""6_._) _7-___ _Jf state.gov); DiNanno, Thomas G ~l(b_)_(6_)_~f>state.gov); Gibbs, Jeffrey J; 
l(b )(6) 
Subject: Draft cable to China on consultations under Article V of the BWC 

Good Afternoon and Happy New Year, 

Clearance Request: The United States has a number of questions and concerns 
related to activities of the PRC government in the context of the BWC. In order to move 
forward on U.S. efforts to consult with the PRC on its activities related to the SARS 
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CoV-2 outbreak, we request your comments and clearance on the attached cable by 
COB Wednesday, December 30, 2020. 

(b)(5) Deliberative Process 

Thanks in advance, 

l(b)(6) 
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kb)(6) 1 
Director, Ofri ce of Verification, Planning, and Outreach 
Bureau of Arms Control, Verification and Compliance 

,...,..._.......__.........,""'-"'-L..1.1.1.J"""nt of State 

5Ei\J5111 v E 15U'f tJJ<:iCtA331flED 

Sender: "Gross, Laura J" ..... l(b-)-(6-)---.~state.gov> 

Recipient: AVC-CBW-DL <AVC-CBW-DL2@state.gov> 

4/2/2025 Page 302 
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From: "Feith, David" l(b)(6) ~state.gov> 

To: Stilwell, David R ¥b)(6) ~state.gov> 

Subject: FW: China Articles - August 2, 2020 

Date: Sun, 2 Aug 2020 19:03:46 +0000 

Let's get some small victories. 

I suggest you send this to: 

"UNCLASSIFIED" 4/2/2025 Page 310 

1. EAP CO Ms, with a promise to send weekly going forward, and encouragement that they share 
with their teams. 

2. All regional A/S's, with an offer to send weekly. 
a. {We can have Richard distribute in future, so it's not a nuisance for you and there's 

continuity if you disappear.) 
3. Jonathan, with suggestion that the RCO Coordinator share with the RCOs and encourage them 

to share. 

From: Matthew Turpinl(b)(6) ~gmail.com> 
Sent: Sunday, August 2, 2020 2:43 PM 

To: Matthew Turpin l(b)(6) 1@gmail.com> 
Subject: China Articles - August 2, 2020 

Friends, 

Yet another eventful week. Below is the latest collection of articles and reports on the malign activities 
of the Chinese Communist Party. 

In the 'Way Back Machine' section I included the Justice Department press release from a year ago when 
a manager of a Chinese state-owned airline working at JFK pleaded guilty to acting as an agent of the 
Chinese Government. It reminded me of some of the reports coming out a bout the Chinese Consulate 
in Houston and their collusion with employees of Chinese state-owned airlines at Houston's George 
Bush International Airport to violate airport security measures. 

Thanks for reading! 

Matt 

MUST READ/WATCH 

1. VIDEO - Last Week Tonight with John Oliver (HBO), "China & Uighurs," (July 27, 2020) 

2. The Atlantic, Ross Anderson, "The Panopticon is Already Here," (September 2020) 

3. Palladium, Tanner Greer, "The Theory of History That Guides Xi Jin ping," (July 8, 2020) 
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4. U.S. Senate, Committee on Foreign Relations, Minority Staff Report, "The New Big Brother: 
China and Digital Authoritarianism," (July 21, 2020) 

WAY BACK MACHINE 

5. U.S. Department of Justice, "Former Manager for International Airline Pleads Guilty to Acting As 
an Agent of the Chinese Government," (April 17, 2019) 

Opinion Pieces 

6. Wall Street Journal, Steve Saleen, "How Chinese Officials Hijacked My Company," (July 31, 2020) 

7. CNBC, Frederick Kempe, "Op-ed: The U.5.-China clash has entered perilous new territory," {July 
26, 2020) 

8. Harvard Crimson, Rayhan Asat, "Harvard's Chinese Community Must Speak Against China's 
Atrocities," (July 9, 2020) 

9. Harvard Crimson, Raylan Asat, "Back at Harvard Seeking Truth and Justice for My Brother," {June 
1, 2020) 

10. Spiegel, Michael Roth, "The Security of Our Citizens is at Stake," {August 2, 2020) 

11. Politics Home, Yasmin Qureshi, MP, and Alistair Carmichael, MP, "Britain cannot continue to shy 
away from the atrocities inflicted on China's Uighur population," {July 28, 2020) 

12. PJ Media, Claudia Rosett, 111 We Are All Hong Kongers Now'," (August 1, 2020) 

13. British Foreign Policy Group, Sophia Gaston and Rana Mitter, "After the Golden Age: Resetting 
UK-China Engagement," (July 2020) 

14. Wall Street Journal, David Shambaugh, "As the U.S. and China Wage a New Cold War, They 
Should Learn From the Last One," (July 31, 2020) 

15. Project Syndicate, Shashi Tharoor, "India's China Strategy Is Changing," (July 8, 2020) 

16. VIDEO - China Uncensored, "Pompeo's "Crazy" Speech Angers China," {July 29, 2020) 

17. The Economist, "Digging up China's past is always political," (August 1, 2020) 

18. Wall Street Journal, Jamie Metzl, "How to Hold Beijing Accountable for the Coronavirus/1 (July 
28, 2020) 

19. Center for a New American Security, Mark Montgomery and Eric Sayers, "Make China the 
Explicit Priority in the Next NOS," (July 27, 2020) 

20. Quilliam, Sam Dunning, "Huawei, Jesus College and Me," (July 23, 2020) 

CCP Abuse of Human Rights and Religious Persecution 
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21. U.S. Treasury Department, "Press Release: Treasury Sanctions Chinese Entity and Officials 
Pursuant to Global Magnitsky Human Rights Executive Order," {July 31, 2020) 

22. THE ENTITY JUST SANCTIONED BY THE US TREASURY- Foreign Policy, Alexa Olesen, "China's 
Vast. Strange, and Powerful Farming Militia Turns 60," (October 8, 2014) 

23. Human Rights Watch, "Global Call to Reject Hong Kong Security Law," (July 31, 2020) 

24. Various Groups, "Joint Open Letter to Foreign Ministers: China's National Security Law for Hong 
Kong," (July 30, 2020) 

25. Associated Press, Danica Kirka, "Chinese ambassador lashes out at Western rights reporting," 
(July 30, 2020) 

26. Radio Free Asia, "Veteran Democracy Activist Evicted, Harrassed in China's Sichuan," (July 30, 
2020) 

27. New York Times, Sui-Lee Wee, "China Uses Quarantines as Cover to Detain Dissidents, Activists 
~ (July 30, 2020) 

28. ESPN, Steve Fainaru and Mark Fainaru, "ESPN investigation finds coaches at NBA China 
academies complained of player abuse. lack of schooling/1 (July 29, 2020) 

29. Vax, Jen Kirby, "Concentration camps and forced labor: China's repression of the Uighurs, 
explained," (July 28, 2020) 

CCP Environmental Harms 

30. VIDEO -South China Morning Post, "Have China's dams been drying up the Mekong River or is 
low rainfall to blame?" (April 22, 2020) 

31. News.com.au, Jamie Seidel, "South China Sea: China's 'dark fleet' now targeting Sea of Japan," 
(July 29, 2020) 

32. Bloomberg Quint, Faseeh Mangi and Rajesh Kumar Singh, "China Push Sees Coal-Fired 
Generation Rise to Record in Pakistan," (July 30, 2020) 

33. The Guardian, Dan Collyns, "Alarm over discovery of hundreds of Chinese fishing vessels near 
Galapagos Islands," (July 28, 2020) 

CCP Industrial Policies, Economic Espionage and Commercial Harms 

34. Institutional Investor, Michael Rapoport, '"They'd Find Fraud, Fraud, Fraud. 1
/

1 (July 22, 2020) 

35. European Council, "Declaration by the High Representative Josep Borrell on behalf of the EU: 
European Union response to promote international security and stability in cyberspace," (July 30, 
2020) 

36. European Council, "Press Release: EU imposes the first ever sanctions against cyber-attacks," 
(July 30, 2020) 
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37. U.S. Department of Justice, "Press Release: Researcher Pleaded Guilty to Conspiring to Steal 
Scientific Trade Secrets from Ohio Children's Hospital to Sell in China," (July 30, 2020) 

38. Hoover Institution, Glenn Tiffert, "Global Engagement: Rethinking Risk In The Research 
Enterprise," (July 30, 2020) 

39. South China Morning Post, Zhou Xin, "Huawei to double down on HSBC as legal battle over 
extradition of Meng Wanzhou intensifies," (July 28, 2020) 

40. New York Times, Keith Bradsher, "China Tries Its Favorite Economic Cure: More Construction," 
(July 30, 2020) 

41. U.S. Department of Justice, "Assistant Attorney General John C. Demers Remarks for Press 
Conference on United States V Li, Et Al. (EDWA)," (July 21, 2020) 

42. CNN, Sherisse Pham and Swati Gupta, "India is blocking more apps in the wake of the TikTok 
ban," {July 28, 2020) 

43. OilPrice.com, "Why The Iran-China Oil Alliance Is So lmportant/1 (July 30, 2020) 

44. New York Times, "Exclusive: Portugal Telcos Won't Use Huawei for Core SG Networks Though No 
Government Ban," (July 30, 2020) 

45. Reuters, Joyce Lee, "Samsung Electronics to halt production at its last computer factory in 
China," (August 1, 2020) 

46. U.S. Department of Justice, "Press Release: Harvard University Professor Charged with Tax 
Offenses," (July 28, 2020) 

CCP Interference Campaigns 

47. Le Monde, Damien Leloup and Harold Thibault, "Comment la Chine impose sa propagande sur 
les reseaux sociaux en France [How China imposes its propaganda on social networks in France]," 
(July 28, 2020)- ORIGINAL IN FRENCH 

48. Associated Press, "Vatican allegedly hacked by China ahead of key talks," (July 29, 2020) 

49. VIDEO - PBS News Hour, "Why the U.S. ordered a Chinese consulate closed - and what it 
means for foreign policy," (July 22, 2020) 

50. U.S. Department of Justice, "Press Release: Singaporean National Pleads Guilty to Acting in the 
United States as an Illegal Agent of Chinese Intelligence," {July 24, 2020) 

51. Axios, Alayna Treene, "FBI director Wray warns of China election interference," (July 30, 2020) 

52. Financial Times, Katrina Manson, Kadhim Shubber and Hannah Murphy, "Linked In spy scandal 
shines spotlight on China's on line espionage," (July 31, 2020) 

53. Politics Home, Alain Tolhurst, "Senior Tory says Chinese hackers ran email impersonation 
campaign to discredit him after criticism of Beijing," {July 28, 2020) 
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54. The News, Ademola Adegbamigbe, "Controversy: Nigerian Rail Projects and the China Debt 
Trap," (August 1, 2020) 

55. Pew Research Center, "Americans Fault China for Its Role in the Spread of COVID-19," (July 30, 
2020) 

56. New Zealand Herald, Audrey Young, "China accuses NZ of 'gross interference' in its internal 
affairs over Hong Kong move," (July 28, 2020) 

57. National Endowment for Democracy, Nicholas Wright, "Artificial Intelligence and Democratic 
Norms," (August 1, 2020) 

58. Phayul, Choekyi Lhamo, "German university to close Confucius Institutes by the end of 2020," 
(July 30, 2020) 

59. Washington Free Beacon, Yuichiro Kakutani, "Harvard Taps Former CCP Official to Conduct 
Polling in China," (July 31, 2020) 

60. The Australian, Matthew Denholm, "Beijing 'agents of influence' operating in Tasmania," (July 
28, 2020) 

CCP Crackdown on Hong Kong 

61. New York Times, Austin Ramzy, Elaine Yu and Tiffany May, "Hong Kong Is Keeping Pro
Democracy Candidates Out of Its Election," {July 29, 2020) 

62. Hong Kong Democracy Council, "Pro-democracy candidates disqualified from LegCo elections," 
(July 30, 2020) 

63. The Spectator, Johnny Patterson, "Welcome to Authoritarian Hong Kong," (July 31, 2020) 

64. New York Times, Austin Ramzy and Tiffany May, "Hong Kong University to Fire Law Professor 
Who Inspired Protests," (July 28, 2020) 

65. Hong Kong Free Press, Kelly Ho, "Hong Kong Chief Exec. Carrie Lam may postpone Sept election 
citing Covid-19- report," {July 28, 2020) 

CCP Coercion of Taiwan 

66. Bloomberg, lain Marlow and Cindy Wang, "China's Xi Sets His Sights on Taiwan After Subduing 
Hong Kong/1 (July 30, 2020) 

CCP Military and Security Threats 

67. South China Morning Post, Tashny Sukumaran and Bhavan Jaipragas, "Malaysia rebukes Beijing 
as South China Sea 'lawfare' heats up/1 (July 30, 2020) 

68. VIDEO - South China Morning Post, "Washington's hardened position on Beijing's claims in 
South China Sea heightens US-China tensions," (July 14, 2020) 
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69. South China Morning Post, Kristin Huang, "South China Sea: Beijing reclassifies navigation area 
to increase control, experts say," (July 31, 2020) 

70. New York Times, James Anderson, "China's Arms Buildup Threatens the Nuclear Balance," {July 
29, 2020) 

***** 

MUST READ/WATCH 

1. VIDEO- Last Week Tonight with John Oliver (HBO), "China & Uighurs," (July 27, 2020) 

https ://www.youtube.com/watch ?v= 17oCQakzll8&t= 72s 

• John Oliver discusses the human rights abuses the Uighur people are facing at the hands of 
the Chinese government, and why those atrocities are worth our undivided attention. 

2. The Atlantic, Ross Anderson, "The Panopticon i.s Already Here," (September 2020) 

https ://www.theatlantic.com/magaz i ne/arch ive/2020/09/ch i na-a i-surveil la nce/614197 / 

• Northwest of Beijing's Forbidden City; outside the Third Ring Road, the Chinese Academy of 
Sciences has spent seven decades building a campus of national laboratories. Near its center is 
the Institute of Automation, a sleek silvery-blue building surrounded by camera-studded poles. 
The institute is a basic research facility. Its computer scientists inquire into artificial intelligence's 
fundamental mysteries. Their more practical innovations-iris recognition, cloud-based speech 
synthesis-are spun off to Chinese tech giants, Al start-ups, and, in some cases, the People's 
Liberation Army. 

• I visited the institute an a rainy morning in the summer of 2019. China's best and brightest 
were still shuffling in post-commute, dressed casually in basketball shorts or yoga pants, AirPods 
nestled in their ears. In my pocket, I had a burner phone; in my backpack, a computer wiped free 
of data-standard precautions for Western journalists in China. To visit China on sensitive 
business is to risk being barraged with cyberattacks and ma/ware. In 2019, Belgian officials on a 
trade mission noticed that their mobile data were being intercepted by pop-up antennae outside 
their Beijing hotel. 
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• After clearing the institute's security, I was told to wait in a lobby monitored by cameras. On 
its walls were posters of China's most consequential postwar leaders. Mao Zedong loomed large 
in his characteristic four-pocket suit. He looked serene, as though satisfied with having freed 
China from the Western yoke. Next to him was a fuzzy black-and-white shot of Deng Xiaoping 
visiting the institute in his later years, after his economic reforms had set China on a course to 
reclaim its traditional global role as a great power. 

• The lobby's most prominent poster depicted Xi Jin ping in a crisp black suit. China's current 
president and the general secretary of its Communist Party has taken a keen interest in the 
institute. Its work is part of a grand Al strategy that Xi has laid out in a series of speeches akin to 
those John F. Kennedy used to train America's techno-scientific sights on the moon. Xi has said 
that he wants China, by year's end, to be competitive with the world's Al leaders, a benchmark 
the country has arguably already reached. And he wants China to achieve Al supremacy by 2030. 

• Xi's pronouncements on Al have a sinister edge. Artificial intelligence has applications in 
nearly every human domain, from the instant translation of spoken language to early viral
outbreak detection. But Xi also wants to use Al's awesome analytical powers to push China to 
the cutting edge of surveillance. He wants to build an a/I-seeing digital system of social control, 
patrolled by precog algorithms that identify potential dissenters in real time . 

• 

3. Palladium, Tanner Greer, "The Theory of History That Guides Xi Jinping," (July 8, 2020) 

https ://palladi u mmag.com/2020/07 /08/the-theory-of-history-that-gu ides-xi-ji n ping/ 

o "History always moves forward according to its own laws despite twists and turns, 
and no force can hold back its rolling wheels. The tide of the world is surging 
forward. Those who submit to it will prosper, and those who resist will perish." 

o -Xi Jinping, Speech at the Moscow State Institute of International Relations 
(2013) 

• To understand the foreign policy of the People's Republic of China, first understand this: 
Xi Jinping believes in "laws of history"-and he requires his diplomats to believe in them too. 
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• No country's foreign relations con be reduced completely to the personal ideology of a 
single man, no matter how prominent or powerful. But in the case of General Secretary Xi 
Jinping, this is not for want of trying. Xi constantly reminds the men and women who staff 
Chino's embassies thot their first loyalty is the Communist Porty of China and their first duty 
is to implement the directives of the Central Committee (that Xi himself leads). Just as a U.S. 
president will fret that the "blob" frustrates his diplomatic design, so must Xi deol with an 
aimless foreign policy apparatus whose parts are content to move to their own tune. But 
unlike his American counterparts, Xi has taken dramatic action to tame the machine. 

• Communicating his precise fareign policy vision preoccupies Xi: no General Secretary has 
delivered more speeches on foreign affairs than Xi. New offices and coordinating bodies have 
been created to whip the bureaucracy into shape, all with Xi at their head. Xi's signature 
foreign policy initiative, The Belt and Road, has been written into the Communist Party's 
canstitution. Twice Xi has summoned the full Palitburo, the general staff and regional 
cammanders of the PLA, the leading cadres of the Ministry af Foreign Affairs and the United 
Frant Work Department, and all of China's serving ambassadors ta Beijing to listen to his 
persanal instruction. At the secand of these twa meetings he unveiled "Xi Jinping Thought on 
Fareign Affairs"-a set af principles and guidelines that all af China's foreign-facing 
offtcialdam is supposed ta memarize, internalize, and implement. 

• Xi Jinping began bath af these meetings by reviewing the "underlying trends" af aur 
times. 'We should nat a/law our views to be blocked by anything intricate or transient," he 
told the leader's of China's foreign pa/icy apparatus in 2014. "Instead, we should observe the 
world through the prism of historical laws." Xi has given similar advice an many other 
occasions. One of the earliest came on a May 4th cammemoration in 2013, when Xi taok 
advantage of the anniversary to advise China's rising generation to: 

o ... base your ideals and convictions on the rational recognition and acceptance of 
scientific theories, on a correct understanding of the laws of history, and on an 
accurate understanding of the basic national conditions; keep enhancing your 
confidence in the Chinese path, theories, and system; have more faith in the Porty's 
leadership, and always follow the Party in upholding Chinese socio/ism. 

• Xi wos not breaking new ground when he tied together "scientific theory," "laws of 
history," and 'faith in the Party leadership." For a generation the Constitution of the 
Communist Party of China hos opened its justification of Porty rule with the declaration 
"Marxism-Leninism reveals the laws governing the development of the history of human 
society." The vanguard Party's ability to discern these laws and develop them into coherent 
"theories" of action validates the Party's paramount role in Chinese life. Xi explained this line 
of reasoning on the 95th anniversary of the Party's founding. "Adopting Marxism as our 
guide to action," he said, both allowed China's communists to 'free [themselves} from the 
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limitations of all previous political forces, which focused on pursuing their own special 
interests" ond "enabled us to hold onto the materialist dialectic view." Xi makes cf ear that 
the version of materialist historical analysis that guides Party policy hos "not remained 
static" since the days of Marx. This is a "scientific theoretical system that keeps up with the 
times." As such, "we should believe that the theoretical system of socialism with Chinese 
characteristics is the right theory to lead the Party and the people towards realizing national 
rejuvenation." 

• Xi constantly repeats-and presumably believes-that as stewards of a "scientific," 
materialist mode of analysis his Party is uniquely pfoced to discern the lows of history. Few 
other governments, whose vision are corrupted by cf ass or partisan interests, can be so 
confident that they have "grasp[ed} the pulse of the times." This need to discern the "pulse," 
"trend," "direction," or "tendency" of the times is asserted so often in the speeches of Xi 
linping (and the official exegeses of Xi linping Thought) that the rest of this piece could 
consist of nothing else but quotations on the theme. It is much harder to find explanations of 
just how cadres are supposed go about using historical dialectic materialist theory in 
practice. Politburo member and former head of the Ministry of Foreign Affairs Yang Jiechi's 
attempt to explain this aspect of Xi linping Thought on Foreign Affairs remains vague and 
impractical: 

o We must accurately grasp the great trend in the development of the world and 
the China of the New Era. {In 2018} General Secretary Xi linping has emphasized that 
to grasp the international configuration, we must be able to accurately see affairs 
from the perspective of history, the perspective of the overall situation, and from the 
perspective of the role [of China within the whole}. 

• Just how one analyzes an issue from the viewpoint of history, the existing order, and the 
country's role within the whole remains uncfeor. Yong instead launches into a summary of 
Xi's assessment of each of these three questions. Yang does not show how Xi reached these 
concfusions so much as celebrate that the Core of the Party hos managed to do so. Xi is o 
statesman who sees the tides of history; Xi linping Thought prepares the Porty-state to ride 
the wave. 

• General Secretory Xi consistently describes this wave with o phrase that hos now become 
an officio/ Porty slogan: "the modern world is experiencing great changes unseen in o 
century." Various Porty commentaries have tried their hand at decoding this phrase. A 
century ago, the mantle of power and the engine of global economic growth moved from 
Great Britain to the United States, these commentaries remind us, meaning that changes of 
equal significance must now be occurring. The heart of the global economy shifts from the 
developed world to the developing, they note, and the center of global power moves from 
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West ta East. This tide cannot be turned. As Xi Jinping explained ta the Chinese diplomatic 
corps in 2014: 

o The growing trend towards a multi-polar order will not change. We should be fully 
aware that the ongoing global economic adjustment will not be smooth sailing; we 
also need to recognize that economic globalization will not stop. We should be fully 
alert to the grave nature of international tensions and conflicts; we also need to 
recognize that peace and development are the underlying trend of our time, will 
remain unchanged. 

• In address after address, Xi teaches that the arc of history bends towards "multi
polarization," "globalization," and "peaceful development." Each faces its own obstacles (in 
Maoist fashion, he describes these obstacles as "contradictions" linked to the productive 
forces that create the trends themselves) but those obstacles cannot overturn the general 
trend. After all, as Xi instructed in 2018, "the development of the world has always been the 
result of contradictions intertwining and interacting with each other." More important is for 
cadres to have "a deep appreciation of the essence and overall situation" lest they "get lost 
in a complex and changing international situation." The key is to identify the forces of history 
that transcend any individual crisis and ensure that the Party-state moves with, not against, 
their development. 

• 

4. U.S. Senate, Committee on Foreign Relations, Minority Staff Report, "The New Big Brother: 
China and Digital Authoritarianism," (July 21, 2020) 

https ://www. foreign .senate .gov /i mo/media/ doc/2020%20SFRC%20Mi nority%20Staff%20Re port%20-
%20The%20New%20Big%20Brother%20-%20China%20and%20Digita 1%20Authorita ria n ism. pdf 

• Executive Summary 

• In an era in which rising authoritarianism is working to undermine the fabric of democratic 
institutions globally, the Internet and connected technologies represent a continually evolving 
domain that will fundamentally shape the future of politics, economics, warfare, and culture. 
Cyberspace remains relatively undefined and open to new rulemaking, standardization, and 
development. The United States has been and remains the premier digital innovator on the 
globe, and as such the primary entity capable of shaping the future of the digital environment. 
However, China's rapid rise in key fields, investment in new digital technologies, efforts abroad, 
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and attempts at dominating international rule-making bodies are positioning it to erode the 
United States' leadership on technological issues and reconfigure the standards of the domain 
away from free, democratic values. 

• China has the largest number of Internet users on the planet, with more than 800 million 
Chinese citizens connected to some form of lnternet.4 Chinese technology companies such as 
Huawei and ZTE ore ot the forefront of developing and implementing fifth-generation (5G) 
telecommunications infrastructure. Chinese patent publications have surged in emerging 
technology fields such as artificial intelligence (Al), machine learning, ond deep learning.5 
China's Belt and Road Initiative (BR/) contains an effort "to create a 'digital Silk Rood' thot will 
allow it to shape the future of the global Internet-and reinforce the Chinese Communist Party's 
leadership at home for decades to come." These endeavors underline that China understands the 
importance of the digital domain to its domestic political stability and economic, political, and 
military rise, and wants to lead the globe in shaping the future of the digital world. It further 
demonstrates that China is executing a long-term plan to dominate the digital space . 

• 

WAY BACK MACHINE 

5. U.S. Department of Justice, "Former Manager for International Airline Pleads Guilty to Acting As 

an Agent of the Chinese Government," (April 17, 2019) 

https ://www.justice.gov/usao-ed ny/pr /former-ma nager-i nternationa I-a irli ne-pleads-gu ilty-acti ng-agent

ch i nese-government 

• Defendant Placed Packages on Flights from JFK Airport to Beijing at the Direction of Military 
Officers Assigned to the Chinese Mission to the United Nations 

• Earlier today, in federal court in Brooklyn, Ying Lin pleaded guilty to acting as an agent of the 
People's Republic of Chino (PRC), without notification to the Attorney General, by working at the 
direction and control of military officers assigned to the Permanent Mission of the People's 
Republic of China to the United Nations. Lin, a former manager with an international air carrier 
headquartered in the PRC (the Air Carrier}, wrongly facilitated the transport of packages from 
John F. Kennedy International Airport (JFK Airport} to the PRC aboard Air Carrier flights at the 
behest of the PRC military officers and in violation of Transportation Security Administration 
(TSA) regulations. The proceeding was held before United States District Judge Ann M. Donnelly. 
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• Richard P. Donoghue, United States Attorney for the Eastern District of New York, John C. 
Demers, Assistant Attorney General of the Justice Department's National Security Division, 
William F. Sweeney, Jr., Assistant Director-in-Charge, Federal Bureau of Investigation, New York 
Field Office (FBI}, and Angel M. Melendez, Special Agent-in-Charge, Department of Homeland 
Security, Homeland Security Investigations (HSI}, announced the guilty plea. 

• 'The defendant's actions as an agent of the Chinese government helped Chinese military 
officers to evade U.S. low enforcement scrutiny of packages that they sent from New York to 
Beijing," stated United States Attorney Donoghue. "This case demonstrates how seriously we 
address counterintelligence threats posed by individuals in the United States who work for 
foreign governments, such as Chino." Mr. Donoghue expressed his grateful appreciation to the 
TSA for their assistance on the case. 

• "This case is a stork example of the Chinese government using the employees of Chinese 
companies doing business here to engage in illegal activity," said Assistant Attorney General 
Demers. "Covertly doing the Chinese militory's bidding on U.S. soil is a crime, and Lin and the 
Chinese military took advantage of a commercial enterprise to evade legitimate U.S. government 
oversight." 

• "The FBI and our low enforcement partners do all we con every day to protect this country 
from the threats we con see, and we work even harder to find the threats we can't see," said FBI 
Assistant Director-in-Charge Sweeney. "Ms. Lin was secreting packages through some of the 
country's busiest airports, using her work with the Chinese government to thwart our security 
measures. We believe this case isn't unique and hope it serves as an example that the Chinese 
and other foreign governments can't break our laws with impunity." 

• "Lin's criminal actions exploited the international boundary of the United States as she used 
her position to smuggle packages onto planes headed to China," said HSI Special Agent-in
Charge Melendez. "We are committed to ensuring the integrity of our international airports so 
they are not used as a front for illicit activities." 

• Lin worked for the Air Carrier from 2002 through Fall 2015 as a counter agent at JFK Airport 
and from Fall 2015 through April 2016 as the station manager at Newark Liberty International 
Airport. During her employment with the Air Carrier, Lin accepted packages from PRC military 
officers, and placed those packages aboard Air Carrier flights to the PRC as unaccompanied 
luggage or checked the packages under the names of other passengers on those flights. Because 
the PRC military officers did not travel on those flights, Lin's actions violated TSA regulations that 
required that checked baggage be accepted only from ticketed passengers. In addition, Lin 
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encouraged other Air Carrier employees to assist the PRC military officers, instructing them that 
because the Air Carrier was a PRC company, their primary loyalty should be to the PRC. 

• In exchange for her illegal acts, Lin received benefits from the PRC Mission and PRC 
Consulate in New York, including tax-exempt purchases of liquor, cigarettes and electronic 
devices worth tens of thousands of dollars, and free contracting work at her two residences in 
Queens, by PRC construction workers who were permitted under the terms of their visas to work 
only on PRC government facilities . 

• 

Opinion Pieces 

6. Wall Street Journal, Steve Saleen, "How Chinese Officials Hijacked My Company," (July 31, 2020) 

https ://www.wsj.com/articles/how-ch inese-officials-hi jacked-my-company-
11596233617?st=ipte65il 7vlpvhd&reflink=article email share 

• A joint venture applied to Beijing for patents on 510 of my designs, without notifying or 
crediting me. 

• President Trump said last month that talks for a phase 2 trade agreement with China were 
on the back burner. ff they resume, it is more important than ever that any deal protect 
American companies and their intellectual property from theft by China. My experience doing 
business in Chino shows the lengths to which the Chinese government will go to steal American 
intellectual property. 

• My story began in 2016, when I entered a joint venture with the government of Rugoo, a city 
in Jiangsu province with a population of 1.4 miffion. Rugao needed expertise to start an 
automotive manufacturing company that would create jobs. 

• I would bring experience, design, engineering and related technologies developed over my 
40-year career in the automotive industry building race cars and high-performance street cars. 
My contributions to the deal were valued at $800 milfion, and I would maintain a majority stake 
in the new company along with my American partners. Rugoo would bring $500 milfion in capitol 
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and $600 million in subsidized loans over three years to fund manufacturing sites and 
operations, and receive a minority stake. 

• The deal was a sham. It was a trap designed ta secure my intellectual property, then use 
intimidation tactics and lies ta nullify the agreement and seize control . 

• 

• China can no /anger go unchecked. The U.5.-China trade deal must include protections for 
American companies and consumers, who ultimately will pay the price for Beijing's theft. The 
Trump administration should have the power ta deny access to U.S. consumer and capital 
markets to foreign entities found to be directly benefiting from the theft of American intellectual 
property. 

• The U.S. should also deny thieves access to banking systems and require the Securities and 
Exchange Commission to Judge whether a company's use of stolen intellectual property is a 
material condition that should be publicly reported. In addition to blocking such goods from the 
U.S. market, Congress should pass legislation to block banks, investment companies and other 
financial institutions and stock exchanges from using asset valuation reports prepared by any 
Chinese asset valuation firms. These reports are easily manipulated by the Chinese government. 

• Such measures may not be enough to protect my 40 years of work and the brand I have built. 
But it isn't too late for other American entrepreneurs whose livelihoods are at stake. Congress, 
and the Trump administration should send a clear message to China: If you want to be in the 
race, play by the rules. 

• Mr. Saleen is a retired race car driver and founder of Saleen Inc. 

7. CNBC, Frederick Kempe, "Op-ed: The U.5.-China clash has entered perilous new territory," {July 

26, 2020) 

https ://www.cnbe.com/2020/07 /26/op-ed-the-us-china-clash-has-entered-perilous-new-territory .htm I 

• We've never been here before. 
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• The escalating confrontation between the United States and China is so perilous because the 
world's two largest economies - and the two defining countries of their times- are navigating 
uncharted terrain. 

• Secretary of State Mike Pompea's landmark speech at the Nixan library on Thursday marked 
the mast robust cal/-ta-actian yet against the Chinese Communist Party. It come omid tit-for-tot 
consular shutdowns in Houston ond Chengdu, and the Friday arrest by the FBI of an alleged 
Chinese military operative in San Francisco. 

• It's tempting to brand this o hotter phase of o new Cold War, as this column did just last 
week. However, that language understates the historic novelty of what's unfolding and its 
epochal enormity. 

• It's o unique moment because the United States since its rise to global power has never 
confronted such o potent peer competitor across so mony realms: political, economic, 
technological, military and even societal. 

• It's new as well because no country in modem history hos risen as quickly as China, from 2% 
of global GDP in 1980 to some 20% of global GDP in 2019. That leaves Beijing for the first time 
confronting global challenges without the learning curve of o more gradual evolution. 

• It is also new because the U.S. and China, after four decades of wishful collaboration, are 
now locked in o contest that could define our times. It isn't a struggle, as the hyperbole would 
have it, over "world domination," which no country has ever achieved. But it could have 
significant impact on "world determination," influencing whether democracy or autocracy, 
whether market capitalism or state capitalism, are the flavors of the future. 

• It is a unique period as well in that this unfolding contest coincides with the Fourth Industrial 
Revolution and an era of unprecedented technological change driven by big data, artificial 
intelligence, quantum computing, bioengineering and so much more. 

• The fact that all this coincides with the worst pandemic in a century deepens and accelerates 
the drama, with China both as the plague's source and potentially biggest benefactor as the first 
major economy to escape its claws. 
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• For some context to understand the dangers of our times, think of what's coming as an 
updated version of the period between World War /l's end in 1945 and the Cuban Missile Crisis in 
1962. 

• It took the United States and the Soviet Union that fraught period and a near-nuclear war 
over Cuba before the defining relationship of that ero settled into the patterns of nuclear 
agreements, superpower summits and mutual recognition of red lines that prevented 
catastrophic war. 

• Today's Berlin, the deciding point in this new contest, could well be some combination of 
Taiwan ond the South China Sea. Where the United States sees a sovereign democracy in 
Taiwan ond the South China Sea as international waters, China sees territory ond waters that are 
ultimately its property. 

• That Secretary Pompeo chose the Nixon Library for his historic speech was deft staging. 
Pompeo noted thot next yeor would mark the 50th anniversary of Henry Kissinger's secret 
mission to China, which began Beijing's opening to the United States and the Western world. 

• "Taking the long view," wrote Nixon in Foreign Affairs in 1967, "We simply cannot afford to 
leave Chino forever outside the family of notions, there to nurture its fantasies, cherish its hates 
and threaten its neighbors. There is no place on this small planet for a billion of its potentially 
most able people to live in angry isolation." 

• Pompeo focused on this line from the article, linking Nixon's aims to President Trump's 
follow-up. "The world cannot be safe until China changes," wrote Nixon. "Thus, our aim, to the 
extent that we can influence events, should be to induce change." 

• Said Pompeo, '7he kind of engagement we have been pursuing has not brought the kind of 
change inside of China that President Nixon had hoped to induce." 

• He added later, "We, the freedom-loving nations of the world, must induce China to change 
in more creative and assertive ways, because Beijing's actions threaten our people and our 
prosperity." 
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• Pompeo's remarks were the fast of a quartet of speeches by National Security Advisor Robert 
O'Brien on ideology, FBI Director Chris Wray on espionage, and Attorney General Wiffiam Barr on 
economics. They are intended to be read as a package. 

• It's perhaps understandable that the U.S., in these early days, stiff lacks a comprehensive 
strategy for our times that has been coordinated with allies. Yet farmer Notional Security Advisor 
Stephen Hadley gives the Trump administration credit for sharpening the country's focus on our 
new ero of mojor power competition with its National Security Strategy of December 2017. 

• Hadley sees as o significant next step to word o U.S. strategy this week's little-noticed 
introduction of comprehensive legislation by the chairman of the Senate Foreign Relations 
Committee, Jim Risch, and other Republican lawmakers. Weighing in ot 160 pages, its aim is no 
fess than "to advance a policy for managed strategic competition with the People's Republic of 
China." 

• No doubt there is a domestic politico! element in such a significant electoral yeor. Expect 
President Trump and his top officials to remind critics thot President Reagan wos vilified os he 
stepped up his campaign against the Soviet Union as "the evil empire." Yet history now 
vindicates him. Trump will embrace thot Reagan legacy and argue his electoral opponent, Vice 
President Joe Biden, is too weak to toke on China. 

• Even if Trump loses in November, the architects of this more assertive approach to China 
hope that they have put in place a policy approach that will endure. 

• Hadley argues that any effective approach to countering China would have to include 
domestic investments in technology and infrastructure, the healing of political divisions, rallying 
friends and allies while refurbishing the US global brand, and engaging with China on issues 
neither country can address alone. 

• "Any U.S. administration is going to need a sustained strategy for dealing with China to set 
up a set of norms and rules of the road without dividing the world and plunging us into a war 
nobody wants," says Hadley. "It will be the work of years before we get this right." 
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o Frederick Kempe is a best-selling author, prize-winning journalist and president & CEO 
of the Atlantic Council, one of the United States' most influential think tanks on global 
affairs. He worked at The Wall Street Journal for more than 25 years as a foreign 
correspondent, assistant managing editor and as the longest-serving editor of the 
paper's European edition. 

8. Harvard Crimson, Rayhan Asat, "Harvard's Chinese Community Must Speak Against China's 

Atrocities," (July 9, 2020) 

https ://www.thecrimson.com/a rticle/2020/7 /9/ asat-spea k-out-aga i nst-chinese-atrocities/ 

• In search of a ray of hope and optimism, I picked up open two months ago and shared with 
The Crimson the Chinese government's brutal treatment of my brother Ekpar Asat, a Uighur tech 
entrepreneur and philanthropist. My op-ed sparked conversations among the Harvard 
community, even grabbing the attention of human rights champion Ambassador and Professor 
Samantha J. Power. My brother's forced disappearance of aver four years by the Chinese 
government prompted a global outcry within the Harvard legal community. Led by Diogo 
Santana Lopes and Kristin Zornada, more than 80 Harvard-educated lawyers from more than 50 
countries rallied around me and issued letters demanding that the Chinese government 
unconditionally release my brother. 

• Despite carrying the "Veritas" motto with me as a Harvard Law School graduate, I feared 
that by speaking out, I'd be doing my brother harm. Ekpar was targeted far participating in a 
prestigious State Department program as the founder and CEO of a multifaceted social media 
platform. I worried that any additional American connections would further jeopardize his well
being. Shining a light on the truth can be a matter of life and death when it comes to an 
authoritarian country like China. Sa I was deeply moved by the love and support of the Harvard 
community in response to my article. 

• Many people questioned, however, why it seems Chinese Harvard affiliates are not speaking 
out for my brother, Ekpar. A few Chinese alumni and students did contact me to offer sympathy 
far my brother's situation. However, there could be many reasons why more have not. The 
Chinese education system discourages students from engaging in political discourse. 
Unfortunately, that deeply rooted belief is not easily erased, regardless of exposure to Western 
ideology and values. Chinese people may also fear that by speaking out, they'd be engaging in 
politics and therefore subject to potential harassment from the Chinese government. 

• After the tragic death of George Floyd, many of us in America promised ourselves to be o 
part of the world where we choose speaking up over silence, action over inaction, love over hate, 



FL-2022-00062 A-00000861844 ''UNCLASSIFIED'' 4/2/2025 Page 328 

care aver indifference, decency aver discrimination. To truly achieve racial justice, we have to 
carry out the promise today, tomorrow, and onward. 

• Racial injustice also exists in China, where over 1 million people are locked up in internment 
camps because of their ethnicities or religions. Without the support of the Chinese and Chinese 
Americans, it will be difficult to end this unspeakable repression ond stote terror. These groups 
can change the course of the Chinese government's crimes against humanity. Perhaps 
deliberately, the Chinese government singled out minority ethnic groups so that the majority 
would turn a blind eye on its oppression. Yet, as William Wilberforce, a campaigner who fought 
tirelessly against the slave trade in the U.K. so aptly put it: "You may choose to look the other 
way, but you can never say you did not know.,, 

• In a recent op-ed published in The Crimson, Harvard undergraduates wrote: "We chose 
Harvard not just because it has the best education in the world, but also because it has the best 
people." China too, as a vast country, has some of the brightest people in the world. So, I appeal 
to the conscience of Chinese Harvard students, if you are one of these best people chosen by 
Harvard to carry its brand and legacy. Please speak out against your government's atrocities. If 
the entire Harvard Chinese community acts in solidarity, the Chinese government cannot punish 
them collectively. For a social movement to last longer than a fluttering moment and lead to 
success, the majority has to lend unyielding support. 

• f call on Harvard's Chinese community to stand in solidarity with the Uighurs. Carry the 
"Veritas" torches of Harvard to shed light on racial injustice and fight against the unfolding 
genocide in China. 

• Rayhan Asat is a graduate of Harvard Law School. 

9. Harvard Crimson, Raylan Asat, "Back at Harvard Seeking Truth and Justice for My Brother," {June 

1, 2020) 

https ://www.thecrimson.com/a rticle/2020/6/1/asat-back-at-h ls-seeking-justice/ 

• f was shaking at my care ta return ta Harvard this time. Since graduating from Harvard Law 
School in 2016, I have returned several times to speak to students about my practice as an anti
corruption lawyer. But on Morch 9, I returned to share a deeply personal story about my brother 
Ekpar Asat, a prominent Uighur tech entrepreneur who has been arbitrarily detained since 
returning to China from the United States in spring 2016. 
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• Making myself vulnerable at a time when academic freedom is under constant attack 
concerned me. But I couldn't think of a better venue to share my brother's story by the side of my 
mentor, Law School Professor William P. Alford, who is well known for his genuine care for 
students and colleagues. In some ways, it was therapeutic as the faculty and students were 
rooting for me. It felt like my homecoming. 

• Harvard's motto, Veritas, means truth. I returned to my alma mater to speak the truth, even 
if my voice shook. 

• The hero of this story is my brother, Ekpar Asat. My anchor, my mentor, the greatest man 
that I have ever known. It all began almost four years ago when I was a student at the Law 
School. Around late January 2016, my brother told me that he would be coming to the U.S. He 
had been accepted to the State Department's International Visitor Leadership Program - whose 
alumni include New Zealand Prime Minister Jacinda Ardern and the United Nations Secretary 
General, Antonio Guterres, among other world leaders. Many Han Chinese have also benefited 
from similar State Department programs, including Xie Feng, the Foreign Ministry's 
commissioner in Hong Kong. 

• My brother is a tech entrepreneur and philanthropist. While in college, he founded a large 
social media platform for Uighurs. He was aware of the risks of doing media business in China, 
and he has been very cautious with the content published and strictly complied with the 
government's censorship policies. Chinese state media praised him as a positive force, bright 
star, and bridge-builder between different cultures. 

• I was beyond excited for him that he got into such o prestigious program. Never would I have 
thought this nomination would not be a blessing but a curse! Within weeks after returning from 
this trip, my brother was detained, and his whereabouts remain unknown. One thing became 
clear to me ofter my brother disappeared - as long as you ore Uighur, none of your 
contributions matter. The Chinese government con make you vanish as if you ore nobody and no 
one con seek ownership of you. It pains me that I cannot even ask my family if my brother is 
olive! 

• Many of you know Professor Michael J. Sandel' s famous course "Justice," in which he 
analyzes questions of morality, such as whether sacrificing one life in order to save another five 
is right. I hove thought about this question when, over the post few years, I chose not to speak 
out, fearing retribution against my other family members. Obviously, there is o difference in my 
case, as it was the state that unjustly took my brother away. Nevertheless, despite my Harvard 
Low background and my experience as on attorney, f chose them over my brother and left him 
hopeless. 
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• Yet just like my brother, I have been committed to the betterment of the world. In particular, 
I hoped to promote the relationships between China and Turkey. In 2012, I co-organized a 
landmark conference that brought Chinese lawyers and academics to Istanbul to engage with my 
Turkish ca/leagues. Featured speakers included the Chinese General Consul in Istanbul and the 
Deputy Prime Minister of Turkey. While I worked as an attorney in Istanbul, I was also committed 
to my own pro-bona work and desired to improve the lives of Syrian refugees. That is the beauty 
of being an attorney - you can change lives. However, when it came to my own brother, I felt so 
powerless. As an attorney who lives and breathes to find a solution, I feel so helpless in the face 
of injustice committed by such a powerful and authoritarian country against my own brother. 

• Furthermore, over the past few years, I have used other forms of advocacy, such as meeting 
with officials from the State Department, to fight for him. None of these efforts have yielded a 
positive result. I realized that speaking out is the only powerful form to raise awareness and 
bring change. My brother will continue and has already become one of the human faces of the 
Chinese government's ongoing atrocities in the Xinjiang Uighur Autonomous Region. 

• I am sharing my brother's story, a story of courage, to send a message to my Harvard and 
fellow Harvardians. Many of you will be shapers and movers of our society. Your words carry 
weight. Therefore, f ask you: Join the fight, be the light, be the integrity, be the voice for my 
brother, and my people. Because you are my people too. 

10. Spiegel, Michael Roth, "The Security of Our Citizens is at Stake," (August 2, 2020) 

https://www.spiegel.de/international/europe/foreign-ministry-state-minister-m ichael-roth-china-as-a
s yste mi c-ri va l-to-the-eu-a-54 b96664-1eed-4d36-bd 4 3-fd9d43145 6 5 e 

• Michael Roth is the state minister in Germany's Foreign Ministry since 2013 and is 
responsible for European issues. He has been a member of German parliament since 1998. 

• How should the EU stand up to China's power? Europe must demonstrate greater unity and 
use the single market as a lever, argues top German government official Michael Roth. When it 
comes to 5G, Europe must rely on domestic suppliers. 

• Coronavirus does not care about ideology or geopolitics, and yet the pandemic hos long been 
a catalyst for the rivalry between the major powers, throwing the complex geopolitical situation 
into shorp relief. The U.S., already in retreat, is mainly preoccupied with itself. Meanwhile, China 
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is taking a tougher stance and is driving its global agenda forward with determination. This hos 
brought home all the more clearly the fact that Europe must become more resilient and that it 
urgently requires a clear compass, also in terms of its approach to China. 

• The EU's relations with China are complicated. China is both an important partner and an 
economic competitor. The country is the European Union 's second-largest trading partner for 
goods while the EU is at the top of the tree as far as China is concerned. Our economies are 
interconnected, and cooperating with one another is in our mutual interest. We con only be 
successful together with China, particularly when it comes to global issues such as combating 
epidemics, fighting climate change and resolving regional conflicts. 

• China is also a systemic rival, however, and it is increasingly going on the offensive, also vis
a-vis Europe. Beijing's "mask diplomacy" coupled with a disinformation campaign in the midst of 
the coronavirus crisis is just one current example. The leadership of the authoritarian, ane-party 
state posses up no opportunity to drive o wedge between the EU member states and weaken 
them. We are locked in a tough competition of values stemming from very different concepts of 
society. 

• In Hong Kong, Chino is currently showing how uncompromisingly it is prepared to assert its 
claim to power. Beijing's actions with regard to its territorial claims in the South China Sea as 
well as serious human rights violations in the province of Xinjiang fit seamlessly into this picture. 
China is therefore not afraid to violate central principles of the rules-based international order 
before the eyes of the world. 

• What can the EU do to ensure it does not find itself paralyzed like the proverbial rabbit when 
faced with on apparently ever more powerful snake? One thing is clear: We urgently need more 
European action in our dealings with China. A consistent "Team Europe policy" is fang overdue. 
This is a priority of Germany's presidency of the Council of the European Union, during which we 
bear a particular responsibility. The EU must act more confidently vis-a-vis China and speak with 
one voice. We will not bring our influence to bear in Beijing if we are not united and if we do not 
stand up for our values and interests with the combined strength of the EU. 

• Lack of unity is our Achilles' heel. The EU must not allow itself to be divided. We must move 
away from the bilateralization of relations that Beijing is deliberately pursuing. Around 80 
different dialogue formats are taking place between Germany and China alone. The aim must be 
to further strengthen exchange at European level. Notwithstanding all legitimate individual 
national interests, the EU is the decisive framework for action and the essential guidepost for us. 
After oil, not a single country in Europe is capable of permanently standing up for its interests 
and values vis-a-vis China on its own. 



FL-2022-00062 A-00000861844 ''UNCLASSIFIED'' 4/2/2025 Page 332 

• The EU must stand for more in the world than just the lowest common denominator of its 
members. This is why Germany's presidency of the Council of the European Union is also 
committed to qualified majority decision-making in the EU's common foreign and security policy. 
Unfortunately, we are also seeing that the lure of doing business with China sometimes 
challenges Europe's foundation of values. It compromises our credibility and weakens us all if 
individual members are prepared to undermine European human rights policy far the sake of a 
supposedly lucrative bilateral "deal" with China. 

• Therefore, as part of our Team Europe policy, we must leave no doubt that our fundamental 
values are not up far discussion as far as we Europeans are concerned. This is, after all, the 
essence of aur community of values, our European DNA. 

• It is our common foundation of values that makes the EU so unique and precious. However, 
we must also be prepared to defend our values with determination. The coronavirus crisis has 
been a wake-up coll. The pandemic has been a painful reminder to us of how dependent Europe 
has become in certain areas. With protective masks, protective clothing and antibiotics, a great 
deal is now produced in China. And Beijing in particular is using economic dependencies as 
leverage in power politics. Greater European sovereignty is therefore the order of the day. We 
must strengthen our health-care systems, diversify our supply chains and minimize dependencies 
in particularly critical areas. 

• We need to encourage greater domestic production of essential goods such as protective 
equipment and medicines. Europe must also become more independent in terms of logistics, 
energy and natural resources. 

• A more strategic industrial policy, large-scale investment in research and development and o 
digital single market are the pillars of a future-proof European home. As far as the global race 
for technological supremacy is concerned, China and the U.S. are currently setting the pace. 
However, we must strive to master key technologies ourselves and to hold the patents to such 
technologies in Europe. The EU must remain the engine of innovation - only then will it continue 
to stand on its own two feet in the future. 

• This is already very clearly evidenced today by the example of the SG mobile communications 
standard, the backbone of our digital future. This is primarily a question of the dependence on 
and trustworthiness of manufacturers from third countries, including Chino. Nothing less than 
the security of our citizens is at stoke here. The SG issue is thus also becoming a litmus test for 
the objective of greater European sovereignty. It would therefore only be logical to lean first and 
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foremost on our domestic suppliers. European alternatives are available and are warld leaders in 
the field of technology. 

• On the other hand, "decoupling" as far as possible from China, as the U.S. has in mind, is not 
an option for the EU. The coronavirus and the major powers are changing globalization, but they 
are not abolishing it. There will be no escaping China in the post-coronavirus world, both 
politically and economically speaking. Cooperation is both a necessity and an opportunity. In our 
direct dealings with Beijing, we can and must clearly and unambiguously articulate our interests 
and cultivate robust cooperation with a view to solving common problems. 

• Depending on how the situation develops with respect to the coronavirus, the meeting of EU 
and Chinese leaders planned during Germany's presidency is a good opportunity to do this. For 
example, we should place the onus on Beijing with respect to tackling the pandemic and 
reforming the World Trade Organization, as well as further expand our cooperation in Africa and 
on climate protection. The EU must insist on the principle of reciprocity with regard to 
transparent trade practices and economic competition on a level playing field. And when it 
comes to the long overdue conclusion of an ambitious investment agreement with China, we 
should now demand swift results. 

• We must not be afraid to lock horns when it comes to difficult issues such as human rights, 
security and technology. This, too, is about our own sovereignty at the end of the day. China will 
certainly not build one single coal-fired power station less if we remain silent when we have 
differences of opinion. Beijing takes the EU seriously, primarily as the world's largest trading bloc 
and economic area. We should therefore use our trade policy and our single market even more 
effectively as a lever for defending our values and interests. 

• The EU has not minced its words with respect to the situation in Hong Kong. When 
international obligations are disregarded, when fundamental freedoms and human rights are 
threatened, then this concerns us all. Beijing's actions are changing the rules of the game and 
are having a tangible impact on our relations. The EU has now adopted a comprehensive 
package of measures as part of a common response. This includes further restrictions on exports 
of goods related to security, simplified entry and residence regulations for Hong Kang citizens 
and targeted support far civil society. 

• Moreover, after close consultation with the EU member states, Germany has decided ta 
suspend its extradition agreement with Hong Kang. The message ta Beijing is crystal-clear, 
namely there will be no "business as usual" as far as the EU is concerned. Hong Kang will also be 
the acid test for China's credibility as a reliable international partner. 
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• You do not have to be a soothsayer to tell that, in the face of highly volatile geopolitical 
conditions, the post-coranavirus world will be an uncomfortable one. The fact that the major 
powers China and the U.S. are continuing to escalate the situation does not bode well. How we 
position ourselves now far the future and rebuild and reconstruct Europe will determine how 
successfully the EU can defend and assert its interests and values an the world stage. The EU 
sent a powerful signal for a new beginning at the July summit in what was an unprecedented 
show of strength. 

• With the largest multi-annual financial framework in its history and further coronavirus aid 
totaling 750 billion euros, the EU is now setting the course for the European future. A Chinese 
proverb tells us that "it is better to be envied than pitied." A strong and sovereign Europe in a 
spirit of solidarity that protects its citizens and stands up as one and with determination for its 
values and interests in the world is a form of life insurance to be envied. This is a question of 
sovereignty, both vis-a-vis China and others. The good news is that we are in the driver's seat 
here. 

11. Politics Home, Yasmin Qureshi, MP, and Alistair Carmichael, MP, "Britain cannot continue to shy 
away from the atrocities inflicted on China's Uighur population," (July 28, 2020) 

https ://www.politicshome.com/thehouse/article/britai n-cannot-conti n ue-to-shy-away-from-the
atrocities-inflicted-on-chinas-uigh u r-popu lat ion-76190 

• Our government has done too little to acknowledge the atrocities facing the Uighurs 

• How much more evidence of mass atrocities does the UK government need before it takes 
decisive action on China? The question remains unanswered as more and more evidence of 
atrocities perpetrated against the Uighur Muslims is brought to light. 

• Only a few weeks ago, independent researcher Adrian Zenz revealed that the Chinese state 
regularly subjects Uyghur women - hundreds of thousands of women - to pregnancy checks, 
forced sterilisation and even abortion. 

• ft follows reports of mass incarceration of over a million of Uyghur Muslims in so-called re
education camps, which are nothing less than concentration camps aimed at stripping the 
communities of their religious and cultural identity. 



FL-2022-00062 A-00000861844 ''UNCLASSIFIED'' 4/2/2025 Page 335 

• There's been the forced transfer and forced labour of Uighur Muslims to factories in China - a 
form of modern-day slavery. There have also been killings, torture, and inhuman and degrading 
treatment of Uighurs for years. Yet until now our government has done little to acknowledge the 
atrocities for what they are . 

• 

12. PJ Media, Claud ia Rosett, "'We Are All Hong Kongers Now' ," (August 1, 2020) 

https ://pj media .com/ claudiarosett/2020/08/01/we-are-a II-hong-kongers-now-n 738723 

• China's top communist, President Xi Jinping, aspires to dominate the world order - and if 
you want a preview, take a look at China's assault on the rights and freedoms of Hong Kong. You 
don't even need to start as far afield as Hong Kong itself. Xi's Hong Kong flunkies, in their zeal to 
obliterate the territory's democracy movement, are now targeting Hong Kong democracy 
advocates not only at home, but abroad, in places such as London and Washington. On Friday, 
according to Reuters, Chinese state television reported that "Hong Kong authorities had issued 
arrest warrants for six pro-democracy activists who fled the city and are suspected of violating a 
national security law that came into effect on June 30. " 

• One of the activists named in China's broadcast is Samuel Chu, born in Hong Kong, but living 
in the U.S., and a naturalized American citizen for more thon two decodes. Chu is the managing 
director of a Washington-based nonprofit called the Hong Kong Democracy Council, or HKDC, 
which set up shop last year - during Hong Kong's huge democracy protests - with the self
described mission of "promoting democracy and human rights in Hong Kong." 

• That's entirely in keeping with the agenda of liberty, justice and universal suffrage that China 
itself, under international treaty, guaranteed for Hong Kong, for at least 50 years following the 
1997 British handover. That half-century grace period is not due to expire until 2047. 

• So, Chu has been calling for his own country, America, to seek ways to persuade China to 
honor its promises for Hong Kong. China's communist rulers have now decided to treat such 
campaigns for decency as a threat to their "national security," potentially punishable by up to 
life in prison. Under terms so broad and amorphous that the words can mean whatever China's 
communist party rulers want them to mean, China with its new security law has granted to itself 
and its satrap administration in Hong Kong the power to criminalize any activities they regard as 
threatening, not only in Hong Kong, but anywhere around the globe. 
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• Cases deemed to be in various ways serious, major, or "complex due to the involvement of a 
foreign country or external elements" can be handled not in Hong Kong, but in mainland China, 
where there is no free speech, no system of checks and balances, no judiciary independent of the 
CCP, and the conviction rate tends ta be upward of 99%. 

• That's the context in which Chu sent out a press release under HKDC auspices an Friday, 
saying 'Today I woke up to media reports that I am a wanted fugitive. My alleged crimes? 
'Inciting secession' and 'colluding with foreign powers' under Hang Kong's National Security 
Law." 

• Chu, went on to explain the Orwellian implications: 

o "Except I am an American citizen and have been far almost 25 years. If the reports are 
true, the Hong Kong police are issuing an arrest warrant against an American citizen for 
advocating and lobbying my own government." 

o "Petitioning my own government is one af the most foundational and sacred 
constitutional rights as an American. Far the Chinese and Hang Kong governments to 
claim jurisdiction over the exercising of my rights as an American is outrageous and 
outlandish. They might as well march down to Capitol Hill and arrest all of the members 
of Congress, White Hause officials, or the hundreds of Americans who have stood with 
Hong Kongers." 

• Fortunately for Chu and for sa many in America who have stood with Hong Kong, the U.S. 
has na extradition agreement with mainland China, and under an executive order issued on July 
14 by President Trump, the U.S. is suspending its longstanding extradition agreement with Hong 
Kong. A number of other democracies, including Britain, Canada, Australia, Germany and New 
Zealand have already done so. 

• That provides some protection to other Hong Kong democracy activists who have left the 
territory and now find themselves on the wanted list, such as Ray Wong and Nathan Law, now in 
Britain. Nathan Law told Reuters: "That Hong Kong has no place for even such moderate views 
like ours underscores the absurdity of Chinese Communist rule." 



FL-2022-00062 A-00000861844 ''UNCLASSIFIED'' 4/2/2025 Page 337 

• 

• There's a lot more to the new National Security Law, with its six chapters and 66 articles, but 
the bottom line is clear. Under Xi's reign, the word of China's government is worthless. In the 
name of "national security," China's communist regime approaches freedom and democracy as 
threats to be stamped out - and their ambitions are in no way limited to Hong Kong. 

• Which brings me back ta Samuel Chu, an American citizen, now on the Hong Kong wanted 
list. In his press statement, reacting to the news that Hong Kong authorities had issued an arrest 
warrant far him, he closed with an urgent message - a message that anyone proud to live in 
freedom needs to hear not solely as a warning, but as a rallying cry: 

• "Let me be very clear - I might be the first non-Chinese citizen to be targeted, but I will not 
be the last. If I am targeted, any American or citizen of any nation who speaks out/or Hong Kong 
can, and will be, too. We are all Hong Kongers now." 

13. British Foreign Policy Group, Sophia Gaston and Rana Mitter, "After the Golden Age: Resetting 
UK-China Engagement," {July 2020) 

https ://bf pg.co .uk/2020/07 /resetting-uk-chi na-engagement/ 

• This report from the British Foreign Policy Group calls for a fundamental reset in the UK's 
relations with China, and sets out a conceptual framework for the British Government to develop 
a UK-Chino Engagement Strategy. 

• Co-authored by Sophia Gaston, Director of the British Foreign Policy Group, and Rona Mitter 
08£, Director of the Oxford University Chino Centre, the report explores the ways in which the UK 
state, businesses, education institutions and citizens will need to strengthen their resilience to 
China's influence and potential incursions, while also setting out the productive forms of 
engagement that could continue to flourish between Britain and China in the future. 

• The report covers a wide range of themes, including: 

o The shape and scope of the future economic and trading relationship 
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o Building a greater degree of resilience in the UK's infrastructure, supply chains, and 
higher education sector, as well as agricultural, intellectual property and research 
security 

o The UK's capacity to influence on key moral issues, such as Hang Kong, the Uighur 
people, and incursions into the South China Sea 

o How public opinion towards China has been evolving in Britain, and the consequences 
of this for building public consent for UK-China relations 

o Deepening knowledge of China's history, society, and its strategic objectives within 
the UK Government and amongst its people, and strengthening relations with the 
Chinese diaspora in the UK 

• It addresses the question of UK-China engagement in the context of the Global Britain 
project, the shifting world order, and the UK's evolving relations with its international allies and 
strategic rivals. In particular, it looks at what the UK can learn from the experiences of Australia, 
as its deepening economic relationship with China has ceded political and national security 
vulnerabilities. 

• The report's primary objective is ta help to build a more constructive, informed and realistic 
farm af engagement with China - a nation whose interests and values will often continue to 
diverge from our own. It seeks ta chart a better balance between complacency and paranoia -
frankly assessing the risks posed by the Chinese authoritarian state ta the United Kingdom's 
security and sovereignty, and to the democratic world order, while also better highlighting the 
areas where economic, diplomatic and education partnerships could reap mutual benefits . 

• 

14. Wall Street Journal, David Shambaugh, "As the U.S. and China Wage a New Cold War. They 
Should Learn From the Last One," (July 31, 2020) 

https://www.wsj.com/articles/as-the-u-s-and-china-wage-a-new-cold-war-they-should-learn-from-the
last-one-115962 23180 

• On Monday, the American flag was lowered from over the U.S. consulate in the 
southwestern Chinese city of Chengdu. The Chinese foreign ministry called the closure a 
"legitimate and necessary" response to the recent U.S. decision to shut the Chinese consulate in 
Houston, which the Trump administration alleged had been engaged in an escalating pattern of 
economic and technical espionage. 
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• The consulate closures were just the latest tit-for-tot steps taken by each government in a 
rapidly deteriorating relationship. Over the post few weeks, the geopolitical fracture has 
worsened markedly. The U.S. has issued a blacklist of Chinese officials now barred from entering 
the country and slapped sanctions on 11 Chinese companies complicit in Chino's human rights 
abuses against its Muslim Uighur minority. Beijing has sanctioned Lockheed Martin for selling 
arms to Taiwan. The U.S. hos pulled the Peace Corps out of China and canceled the storied 
Fulbright program there. U.S. officials have stepped up arrests of Chinese citizens for alleged 
espionage, intellectual-property theft and visa fraud. 

• Meanwhile, China's ominous new "notional security law" for Hong Kong hos cast a pall over 
the territory and spurred many U.S. companies and citizens there to seriously consider leaving. In 
retaliation, the Trump administration has rescinded Hong Kong's special trade status with 
Washington, annulled its extradition treaty and canceled other forms of preferential treatment. 

• 

15. Project Syndicate, Shashi Tharoor, "India's China Strategy Is Changing," (July 8, 2020) 

https ://www. project-syndicate .org/ commentary/ ch ina-india-border-conflict-strategic-shift-by-shashi
tha roor-2020-07 

• Since independence, India has steadfastly sought strategic autonomy from other great 
powers. But China's repeated incursions along the disputed Himalayan border have left it with a 
stark choice: kowtow to China or align itself with a broader international coalition aiming to curb 
its neighbor's geopolitical ambitions. 

• NEW DELHI -After last month's clash in the Ladakh region's Ga/wan Valley killed 20 Indian 
soldiers and an unknown number of Chinese troops, the two countries are settling in for a 
prolonged standoff on their disputed Himalayan frontier, even amid reports of a disengagement 
at the site of their recent clash. More important, the recent skirmish may have highlighted a 
broader shift in Asian geopolitics. 

• At first glance, this suggestion may seem exaggerated. After all, China and India had been 
making a decent fist of living with each other. Although they haven't reached a durable 
settlement of their disputed 3~500-kilometer (2,200-mile) border, not a shot had been fired 
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across the Line of Actual Control (LAC) in 45 years. Meanwhile, bilateral trade has climbed to 
$92.5 billion in 2019 from just $200 million in 1990. 

• Of course, bilateral tensions also reflect long-term disagreements that go beyond territorial 
disputes, such as China's "all-weather" alliance with Pakistan, and India's hospitality toward the 
Dalai Lama, to whom it granted refuge when he fled Tibet in 1959. But neither country has been 
swept up by these issues. When China declared that the border dispute could be left to "future 
generations" to resolve, Indio was happy to go along. Indio also endorsed the "One China" 
policy, and shunned United States-led efforts to "contain" its northern neighbor. 

• But the latter policy, in particular, has played into Chinese hands. The People's Liberation 
Army has taken advantage of the seemingly benign situation to undertake repeated military 
incursions. 

• Each one wos minor. China would take a few square kilometers of territory along the LAC, 
declare peace, and then fortify its new deployment. As a result, each mini-crisis brought a "new 
normal" on the LAC. And it was always China's position that improved . 

• 

16. VIDEO - China Uncensored, "Pompeo's "Crazy" Speech Angers China," (July 29, 2020) 

https://www.youtube.com/watch?v=OJBQgL3KPmo&feature=youtu.be 

• Secretary of State Mike Pompeo has rewritten US China relations in a speech breaking from 
decades of US diplomatic tradition with China. It comes as the US and the Trump Administration 
ramps up pressure on the Chinese Communist Party. A Chinese consulate in Houston, Texas was 
shutdown. The FBI arrested a Chinese military spy in the San Francisco Chinese Consulate. And 
tensions mount over the coronavirus, Hang Kong, Huawei 56, and a sputtering US China Trade 
War. 

17. The Economist, "Digging up China's past is always political," (August 1, 2020) 

https ://www .economist.com/ chi na/2020/08/01/ digging-up-chinas-past-is-always-pol itica I 

• Officials claim an archaealagicol site proves that China has 5,000 years of continuous history. 
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• IN THE TIGHT-KNIT world of Chinese orchoeology, a sign of a dig's importance is the sight of 
Zhou Mingsheng at work. A sun-battered, tousle-haired field technician who has worked at 
excavations all around China, "Master Zhou 11 is credited with the gentlest touch in his profession. 
Born into a farming family, he is a "national-level craftsman 11 with a talent for using simple 
tools-a trowel and soft brush-to extract relics that would crumble in other hands, says his 
current boss, Wang Xu, director of an archaeological site at Shuanghuaishu, a Neolithic 
settlement near the Yellow River in the central province of Henan. 

• Master Zhou's presence, quietly supervising local villagers as they scrape at the hard-packed 
soil, is not the only proof that this hilltop site has the attention of high-ranking officials. Since 
digging began in 2013, funding has increased greatly. Sturdy roofs cover much of the site. 
Vaulted living quarters have been built into a hillside, keeping them cool in summer heat and 
cosy in winter frosts. A spell at Shuanghuaishu is a prize for top students at Peking University, the 
country's most prestigious college. Visits by Chinese dignitaries are a weekly routine. 

• It is not beauty that lures visitors to Shuanghuaishu. At 5,300 years old, the settlement is the 
work of a culture too simple to have left behind exquisite bronzes or written inscriptions. The 
single most precious find, to date, is a finger-length sculpture of a silkworm, carved out of the 
tusk of o boar. Nor is the setting lovely: a scrubby plateau patrolled by dragonflies and deafening 
crickets, between a highway and two power stations. Rather, the site's importance is historical, 
and thus political. For since the birth of Chinese archaeology in the 1920s, it has been 
inseparable from claims that China boasts the oldest unbroken civilisation on Earth. 

• That question caused a genteel tussle between President Donald Trump and his Chinese 
counterpart, Xi Jinping, during a state visit in 2017. As the pair explored the Forbidden City in 
Beijing, Mr Trump ventured that he had heard that China has 5,000 years of history, but that 
Egypt has 8,000. "Egypt is a bit more ancient," Mr Xi replied. "But the only continuous civilisation 
to carry onwards is China. 11 Shuanghuaishu is now part of that debate. Leading archaeologists 
say that the site boasts the right combination of location, age, grandeur and distinctive cultural 
elements to be the capital of an early Chinese kingdom. That would make it a bridge between 
China's written history, which stretches back 3,000 years, and the era of the Yellow Emperor, 
who by tradition ruled over these fertile central plains almost five millennia ago, though many 
foreign scholars have the impudence to dismiss him as a myth. State media call the site proof of 
China's 5,000 years of history . 

• 
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18. Wall Street Journal, Jamie Metzl, "How to Hold Beijing Accountable for the Coronavirus," (July 
28, 2020) 

https ://www.wsj.com/articles/how-to-hold-beiji ng-accounta ble-for-the-coronavirus-11595976973 

• Why did China cover up the epidemic? The most plausible explanation involves a Wuhan lab. 

• If a country accidentally launched a nuclear missile killing more than 650,000 people, world 
leaders would at least demand a comprehensive and immediate investigation into what 
happened to make sure it didn't occur again. But as evidence grows that the equally deadly 
Covid-19 pandemic may stem from a Wuhan virology lab's occidental leak followed by a Chinese 
government coverup, most politicians across the globe have been strangely silent. Unless policy 
makers understand the novel coronavirus's origins, the world remains vulnerable to on even 
deadlier pandemic in the future. 

• The closest known relative to SARS-CoV-2 is a virus sampled by Chinese researchers from six 
miners infected while working in a bat-infested cave in southern China in 2012. These miners 
developed symptoms we now associate with Covid-19. Half of them died. These viral samples 
were then taken to the Wuhan Institute of Virology-the only facility in China that's a biosafety 
Level 4 laboratory, the highest possible safety designation. The Level 4 designation is reserved 
for facilities dealing with the most dangerous pathogens. Wuhan is more than 1,000 miles north 
of Yunnan province, where the cave is located. 

• If the virus jumped to humans through a series of human-animal encounters in the wild or in 
wet markets, as Beijing has claimed, we would likely have seen evidence of people being infected 
elsewhere in China before the Wuhan outbreak. We have not. 

• The alternative explanation, a lab escape, is far more plausible. We know the Wuhan 
Institute of Virology was using controversial "gain of function" techniques to make viruses more 
virulent for research purposes. A confidential 2018 State Department cable released this month 
highlighting the lab's alarming safety record should heighten our concern. 

• Suggesting that an outbreak of a deadly bat corona virus coincidentally occurred near the 
only level 4 virology institute in all of China-which happened to be studying the closest known 
relative of that exact virus-strains credulity. 

• Above all, China's extensive coverup raises red flags. In the critical first weeks after the initial 
outbreak, Beijing actively suppressed essential information and prevented World Health 
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Organization investigators from entering the country while samples were destroyed. When a 
courageous Chinese biologist posted the sequenced genome of the virus online, his lab was 
immediately shut "for rectification." The Chinese government has forbidden scientists to discuss 
publicly the origins of the pandemic. Citizen Journalists investigating the issue hove disappeared. 
In the words of a European Union report that were controversially later removed from the final 
version, "China has continued to run a global disinformation campaign to deflect blame for the 
outbreak of the pandemic." 

• In Moy, 120 countries represented in the World Health Assembly agreed to an "impartial, 
independent and comprehensive evaluation" to "review experience gained and lessons learned 
from the WHO-coordinated international health response to COV/0-19." 

• This strange and potentially restrictive wording represented o compromise allowing Beijing 
enough wiggle room to avoid any serious investigation. Chinese President Xi Jinping made this 
intransigence even clearer by stating the investigation should only begin after the pandemic is 
contained. Although a WHO advance-planning team left/or China on July 10, it is highly likely 
that any international investigation will be significantly curtailed by the Chinese government. 

• It's easy to understand why Beijing would not be thrilled about a deep investigation into the 
origins of the pandemic. If the deaths of so many people around the world were traced to a lab 
accident and coverup, the consequences within China and globally would be monumental. 

• ft is harder to understand why so many people outside China are stepping so gingerly. 

• Part of this can be explained by China/s outsize global influence. When Australian Prime 
Minister Scott Morrison suggested an investigation, Beijing immediately punished Australia with 
a reduction in trade. With China's economy rebounding while the U.S. is struggling, many 
countries fear upsetting the Chinese government could endanger their economic future or make 
it harder to source critical medical supplies. Many progressives also seem to be censoring 
themselves for fear of legitimizing what they see as President Trump's effort to blame Chino and 
the WHO to deflect criticism of America's own failures. 

• But not getting to the bottom of this crisis would be the height of absurdity. Too much is at 
stake. 
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• To ensure everyone's safety, the WHO and outside investigators must be empowered ta 
explore all relevant questions about the origins of the pandemic without limits. This 
comprehensive forensic investigation must include full access ta all of the scientists, biological 
samples, laboratory records and other materials from the Wuhan virology institutes and other 
relevant Chinese organizations. 

• Denying that access should be considered an admission af guilt by Beijing. 

• But there is an even better way forward. By working together to fully understand the origins 
af the pandemic, how we failed ta respond appropriately, and what we must da to prevent the 
next crisis, we can build a safer world far everyone. 

• Mr. Metz/ served in the National Security Council and State Department in the Clinton 
administration. He is a senior fellow of the Atlantic Council, a member of the WHO international 
advisory committee on human genome editing, and author af "Hacking Darwin: Genetic 
Engineering and the Future of Humanity." 

19. Center for a New American Security, Mark Montgomery and Eric Sayers, "Make China the 
Explicit Priority in the Next NOS," (July 27, 2020) 

https ://www.cnas.org/publicatio ns/commenta ry/make-ch ina-the-expl icit-priority-i n-the-next-nds 

• The Bottom Line 

• The new NOS is an opportunity for the next Secretary af Defense in January 2021 ta do three 
things: 

o Further deepen and explicitly state the current NDS's sound prioritization of China. 

o Establish clear benchmarks and explicit details of implementation for bath capability 
investments and posture enhancements. 
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o Identify areas of opportunity when it comes to dealing with the gray zone and 
expanding cooperation with new partners . 

20. Quilliam, Sam Dunning, "Huawei, Jesus College and Me," (July 23, 2020) 

http ://jou rna I .g u illia minternationa I .com/2020/07 /23/huawei-jesus-college-a nd-me/ 

• In recent weeks, we have witnessed intense public scrutiny of Huawei, its links to British 
universities, and its role in modernising British telecommunications. This attention has 
culminated in the government's decision to introduce a ban an Huawei 5G equipment. 

• Much of the focus has been an national security. The concern is that reliance on Huawei 5G 
telecommunications equipment might render the UK mare vulnerable to Chinese Communist 
Party [CCP} cyber attacks, surveillance and other forms of interference. It is for this reason that 
the UK government has acted against the company. 

• However, there is also a powerful human rights argument against Huawei. The company has 
been closely involved in the persecution of Muslims in Xinjiang and, at the behest of its masters 
in the CCP, behaves as if determined to normalize digital authoritarianism. 

• My awn engagement with this issue began at Jesus College, Cambridge, where I studied 
history. A year or so ago, I was miffed ta find an the college's website a glittering description of 
China under the CCP that, were it instead about the United States under its recent leaders, would 
leave many a college academic flustered. 

• The more I learnt about the college's China Centre the mare concerned I became. Its funding 
was entirely opaque. The director of the Centre had been meeting with Party officials implicated 
in human rights abuses. He was an the board of one of China's largest Party-controlled banks. He 
had in the past written that Chino required "harsh measures of social control in order to 
maintain politico/ order." 

• When I first put these concerns to the Master of the College, she told me not to worry, 
because she had asked her admin team to change the description on the website. That was at 
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the beginning of March. In spite of an expose in the Times this month and a powerful letter from 
the student body which demanded events on human rights abuses and on Xinjiang, little seems 
to have changed at the China Centre, except the website. 

• The story of the CCP's governance of Xinjiang is long and troubled. What began a decade 
ago, in part at least, as a misguided counter-terrorism effort has morphed into a wholesale 
assault on the entire Uighur people. Journalists are not permitted to report freely on what is 
happening in Xinjiang, but a picture is emerging of forced sterilization, coerced labour, 
involuntarily relocations, arbitrary imprisonment on a vast scale, torture, censorship, and all 
manner of horrific abuse. This has now been discussed relatively widely in Western media. 

• Critical to the ethnic cleansing being inflicted upon China's Uighur minority are Chino's new 
technology companies - not just Huawei, but Tencent and many others too. State legislation 
enacted three years ago compels not just tech companies' compliance with security services in 
individual instances when data is requested, as is the UK and elsewhere, but instead full and 
constant access, proactive collaboration and absolute secrecy. 

• Information that flows through Huawei telecommunication networks in Xinjiang is open to 
use by the state to monitor and control the population and to identify individuals deemed worthy 
of state abuse. Just as Facebook and private companies use online activity to determine what 
advertisements to show individuals, Huawei and the Chinese state use online activity to 
determine which individuals should be shown to internment camps. 

• Not only that, but Huawei has taken up special contracts in Xinjiang, including direct 
contracts with the regional government. One contract for a project in the capital, Urumqi, was 
publicised by Huawei in China. "Together with the Public Security Bureau," the company 
declared, "Huawei will unlock a new era of smart policing and help build a safer, smarter 
society." This is not a recent development. From as early as 2011, for example, Huawei has been 
involved in creating smart video surveillance systems for the Xinjiang government . 

• 

CCP Abuse of Human Rights and Religious Persecution 

21. U.S. Treasury Department, "Press Release: Treasury Sanctions Chinese Entity and Officials 
Pursuant to Global Magnitsky Human Rights Executive Order," (July 31, 2020) 

https ://home.treasury.gov /news/press-releases/sm 1073 
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• Today, the U.S. Department of the Treasury's Office of Foreign Assets Control {OFAC) 
sanctioned one Chinese government entity and two current or former government officials in 
connection with serious rights abuses against ethnic minorities in the Xinjiang Uyghur 
Autonomous Region (XUAR). These designations include the Xinjiang Production ond 
Construction Corps (XPCC), Sun Jinlong, a former Political Commissar of the XPCC, and Peng 
Jiarui, the Deputy Party Secretary and Commander of the XPCC. The entity and officials are being 
designated for their connection to serious humon rights abuse against ethnic minorities in 
Xinjiang, which reportedly include mass arbitrary detention and severe physical abuse, among 
other serious abuses targeting Uyghurs, a Turkic Muslim population indigenous to Xinjiong, and 
other ethnic minorities in the region. 

• "As previously stated, the United States is committed to using the full breadth of its financial 
powers to hold human rights abusers accountable in Xinjiang and across the world," said 
Secretary Steven T. Mnuchin. 

• This action is being taken pursuant to Executive Order (E.G.) 13818, "Blocking the Property of 
Persons Involved in Serious Human Rights Abuse or Corruption," which builds upon ond 
implements the Global Magnitsky Human Rights Accountability Act. 

• These designations are the latest U.S. government actions in an ongoing effort to deter 
human rights abuses in the Xinjiang region. On July 1, 2020, the U.S. Department of State, along 
with the U.S. Department of the Treasury, the U.S. Department of Commerce, and the U.S. 
Department of Homeland Security, issued the Xinjiang Supply Chain Business Advisory, advising 
businesses with potential supply chain exposure to Xinjiang to consider the reputational, 
economic, and legal risks of involvement with entities that engage in human rights abuses in 
Xinjiang, such as forced labor. On May 22, 2020, the U.S. Department of Commerce added nine 
PRC entities related to human rights abuses in the Xinjiang region to the Commerce Entity List; 
this action complemented the October 2019 addition to the Commerce Entity List of 28 entities 
engaged in the PRC repression campaign in the Xinjiang region. Also, in October 2019, the U.S. 
Department of State announced a visa restriction policy under section 212 (a){3){C) of the 
Immigration and Nationality Act far PRC and Chinese Communist Party {CCP) officials responsible 
far, or complicit in, human rights abuses in Xinjiang. 

• The XPCC is a paramilitary organization in the XUAR that is subordinate ta the Chinese 
Communist Party {CCP). The XPCC enhances internal control aver the region by advancing 
China's vision of economic development in XUAR that emphasizes subordination to central 
planning and resource extraction. The XPCCs structure reflects a military organization, with 14 
divisions made up of dozens of regiments. Chen Quongua {Chen}, who was designated an July 9, 
2020 far his connection to serious human rights abuse, is the current First Political Commissar of 
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the XPCC, a role in which he has exercised control over the entity. Chen is also the current 
Communist Party Secretary of XUAR, and has a notorious history of intensifying security 
operations in the Tibetan Autonomous Region, where he was deployed before arriving in Xinjiang 
to tighten control over members of Tibetan ethnic minority groups. Following his arrival in 
Xinjiang, Chen began implementing a comprehensive surveillance, detention, and indoctrination 
program targeting Uyghurs and members of other ethnic minority groups. The XPCC hos helped 
implement Chen's CCP policy in the region . 

• 

22. THE ENTITY JUST SANCTIONED BY THE US TREASURY- Foreign Policy, Alexa Olesen, "China's 
Vast. Strange, and Powerful Farming Militia Turns 60," (October 8, 2014) 

https ://fore ignpol icy.com/2014/10/08/chi nas-vast-stra nge-and-powerful-fa rm ing-mi I itia-tu rns-60/ 

• The government entity, colloquially called the 'Bingtuan,' employs almost 12 percent of 
everyone in Xinjiang. 

• China has just marked 60 years since the founding of one of its more peculiar entities. It's a 
vast farming militia that cultivates cotton, tomatoes, and lavender, and dabbles in mining and 
textiles - when it's not fighting terror. The Xinjiang Production and Construction Corps (XPCC), 
known as the Bingtuan in Chinese, was established by then-Communist Party Chairman Mao 
Zedong in 1954 with a mandate to stabilize the volatile Xinjiang region abutting Central Asia. 
Another facet of the XPCC mission was self-sufficiency: the Chinese who pioneered the country's 
western frontier thousands of miles from Beijing were determined not just to create outposts, 
but to carve farms and cities out of the vast stretches of desert characterizing the region, only 
formally named the Xinjiang Uighur Autonomous Region in 1955. So they tilled, and built 
hospitals and schools, prisons, and theaters, essentially becoming a state within a state within a 
military-style organizational structure. 

• Its mission far from accomplished, the XPCC remains active - even expansionary - today. 
The newest XPCC city, a town called Shuanghe or "Two Rivers" near the border with Kazakhstan, 
constructed "out of nowhere" in April, to use Chinese state media's verbal formulation. State 
media says the central government has plans for the XPCC to build more cities as part of an anti
terror campaign. Beijing believes more urbanization and development will help win over the 
region's approximately 10 million Uighurs, a Muslim, Turkic-speaking people whose members 
are coming into increasing conflict with the region's Hon, who comprise the vast ethnic majority 
in most of China. Chino's government says the XPCC's expansion is meant to pacify disgruntled 
Uighurs by improving their lives, and says the billions it hos poured into infrastructure in the 
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region has improved matters far everyone. But the XPCC in many ways exemplifies why Uighurs 
chafe under the government's development made/. 

• A ragtag farce af about 175,000 people when it was founded, the original XPCC comprised 
either former Nationalist army forces pressed inta service by the Communists, or young people 
from coastal areas convinced toga west as part of their revolutionary duties. Nick Holds tock, 
author of The Tree That Bleeds, a book about Xinjiang, told Foreign Policy via email that many of 
the original XPCCforces "were coerced, or misled, and had a very hard time of it." Veterans like 
74-year-old Hu Youcai today give tours in Shihezi, the main XPCC base, reminiscing how in those 
days, he and his fellow soldiers like him slept in overcrowded mud huts on wet straw mattresses 
and were rationed just one uniform per year. Holdstock said that while some early arrivals made 
the effort to learn the Uighur language, that's no longer the case. "Those who come later hove 
tended not to learn Uighur and are generally more resented," he said. XPCC forces now number 
over 2. 7 million, comprising about 11.9 percent of o/1 of Xinjiong's population, according to the 
Beijing News. 

• In 1998, the XPCC was given a bureaucratic status equal to that of Xinjiang's regional 
government. It's also a militia, although it does not replace the People's Liberation Army or the 
local police, both active in the region. A government-authored white paper on the XPCC's history 
released Oct. 5 said the XPCC "played crucial roles in fighting terrorism and maintaining 
stability," noting that XPCC militia forces had patrolled the streets of Urumqi and guarded key 
installations following ethnic riots in 2009. ft also runs prisons in Xinjiang. 

• But the XPCC hos gradually evolved over the last few decodes into a primarily commercial 
venture. The organization today is a multi-billion-dollar business with numerous publicly listed 
subsidiaries as well as its massive work force, most of whom are Han Chinese. Its gross domestic 
product fast year was $24 billion, more than 17 percent of Xinjiang's total. Though the central 
government often cites "not competing for benefits with the focal people" as a guiding XPCC 
principle, many Uighurs resent the militia for appropriating what they consider to be their own 
land and water resources. According to the government, only 13.9 percent of the XPCC force 
belongs to the Uighur, Kazakh, or other minorities. Nicholas Bequefin, a researcher for Human 
Rights Watch, told FP that Uighurs "feel they are being dispossessed" by Han-led XPCC projects. 

• The XPCC system facilitates long term Han migration into Xinjiang, a saurce af Uighur anger. 
Beque/in said that workers from Sichuan, Qinghai, Shandang, and ather provinces are recruited 
by the XPCC to pick cattan seasonally and same are then given the opportunity to manage their 
awn small agricultural plot. This helps give new arrivals a foothold in the region. "A significant 
number (of seasonal workers) stay in Xinjiang," Beque/in said, calling the system "a springboard" 
into the region for Han migrants. Those migrants then earn more than locals. XPCC incomes are 
well above average: the per capita disposable income for on urban XPCC employee was $3,750 in 
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2013, compared to the regional urban average of $3,200. In the countryside, the gulf is wider: 
XPCC farmers made around $2,330 in 2013, while the regional rural average was $1,200. 

• On top of all that, there have also been reports of graft in the XPCC ranks, including bribes 
and lavish banquets, though few details have been made public. XPCC's headquarters sits in 
Shihezi, a city in northern Xinjiang that's ranked among the least fiscally transparent cities in 
China. Nonetheless, having reached 60, the XPCC is celebrating. On Oct. 6, Vice Premier Liu 
Yondong and an entourage of 20 other officials from Beijing attended a gala marking six decades 
of XPCC pioneering with performances by leaping and singing soldiers in the regional capital of 
Urumqi. At a party meeting the next day in Urumqi, Liu called on the XPCC's forces to step up 
their anti-terror capabilities. Chen Jiazhu, the deputy commander of the XPCC, responded that his 
charges were not an army, but did have the power to maintain social stability. "When we are 
required for missions, we must be ready, 11 he added. 

23. Human Rights Watch, "Global Call to Reject Hong Kong Security Law," (July 31, 2020) 

https://www.hrw.org/news/2020/07 /31/globa I-ca 11-reject-hong-kong-secu rity-law# 

• Rights Groups Urge Governments to Support 'Safe Haven,' Sanctions 

• Foreign ministries should reject the new National Security Law that China imposed on Hong 
Kong and act to uphold human rights in the city, .Human Rights Watch said today in an open 
letter from 17 nongovernmental organizations. 

• The letter - sent to 40 governments, including all 2 7 European Union member states, 
Australia, Canada, India, Indonesia, Japan, Malaysia, New Zealand, the Philippines, Singapore, 
South Korea, Sri Lanka, Thailand, and the United Kingdom - sets out various policy options 
governments should pursue to preserve human rights in Hong Kong while imposing penalties on 
those curtailing them. The recommendations for governments include imposing targeted 
sanctions against officials responsible for the law, and refusing publicly to cooperate with the 
law's extraterritorial elements 

• "In Just one month, Chinese ond Hong Kong authorities have made painfully clear that the 
new law is a tool of repression, not national security," said Sophie Richardson, China director at 
Human Rights Watch. "Some governments have taken initial steps to push back, but consistent, 
coordinated responses will show solidarity with the people of Hong Kong." 
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• In addition to Human Rights Watch, the letter was signed by independent scholar Andrea 
Worden, the China Aid Association, Chinese Human Rights Defenders, Citizen Power Initiatives 
for China, CSW, Dialogue China, Freedom House, Georgetown Center for Asian Law, Hong Kong 
Democracy Council, Hong Kong Watch, Human Rights in China, Humanitarian China, 
International Campaign for Tibet, International Tibet Network Secretariat, Uyghur Human Rights 
Project, and Victims of Communism Memorial Foundation . 

• 

24. Various Groups, "Joint Open Letter to Foreign Ministers: China's National Security Law for Hong 
Kong," (July 30, 2020) 

https://www.hrw.org/sites/ default/files/media 2020/07 /200730%20joi nt%20NGO%20Hong%20Kong% 
201etter%20to%20FMs EN. pdf 

• Dear Foreign Ministers, 

• We, a coalition of 17 organizations and independent scholars, write to express our grave 
concerns about Hong Kong's National Security Law, imposed on June 30, 2020 by the Chinese 
government. We appreciate the concerns you have expressed publicly about this development, 
but appeal to you to take specific actions that will make clear to the central Chinese and Hong 
Kang authorities that the National Security Law necessitates a fundamental change in relations. 

• The National Security Law - imposed by the Standing Committee of the National People's 
Congress of the People's Republic of China (PRC) without consultation with the people of Hong 
Kong - sets out broad prohibitions encapsulating an ill-defined array of "conduct" and 
"activities" that can include the peaceful exercise of fundamental rights protected under Hong 
Kong's Basic Law (Hong Kong's functional constitution), the PRC constitution, and international 
law. The law stipulates harsh penalties, including life in prison, for secession, subversion, 
terrorism, and collusion with foreign forces, but does not clarify what specific activities would 
merit such charges . 

• 

25. Associated Press, Danica Kirka, "Chinese ambassador lashes out at Western rights reporting," 
(July 30, 2020) 
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https ://a pnews.com/86be2b4ce8 lc8ea 7f22adcd467 d6cca d 

• China's ambassador to the United Kingdom lashed out at what he saw as one-sided 
reporting on human rights issues Thursday, presenting a series of videos defending Chinese 
actions against Uighur Muslims in the northwest Xinjang province and warning Britain to stop 
meddling in his country's affairs. 

• Ambassador Liu Xiaoming's presentation stressed that China's actions in Xinjiang were 
meant to fight terrorism, and the grainy images he played for reporters included bloody scenes 
showing the aftermath of attacks. 

• The videos were meant to counter a recent BBC interview in which presenter Andrew Morr 
had challenged the diplomat to explain drone footage that apparently showed Uighur prisoners 
being guarded and transferred to trains by Chinese authorities. 

• Liu denied Uighurs were being mistreated and posted screen grabs that challenged, among 
other things, whether the prisoners were kneeling or sitting on the ground. He described "so
called victims" of human rights violations as being either separatists or "actors trained by anti
China forces in the U.S. and other Western countries." 

• "There ore so many fallacies and lies that permeate Western media," he said. "It can be 
called the lies of the century." 

• 

26. Radio Free Asia, "Veteran Democracy Activist Evicted, Harrassed in China's Sichuan," (July 30, 
2020) 

https://www.rfa.org/ engl ish/news/china/ evicted-07302020093235. htm I/ 

• Authorities in the southwestern Chinese province of Sichuon have evicted dissident and 1989 
pro-democracy movement veteran Chen Yunfei from his home after he criticized a draconian 
new security law recently imposed on Hong Kong, RFA hos learned. 
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• Chen had moved to the Sichuan town of Pixian earlier this month along with his elderly 
mother after they were evicted from their previous home in Pixian county, near the provincial 
capital Chengdu. 

• "They sent round five or six gangster types who entered my home and sat there eating, 
drinking, and cursing," he said. "They were very loud, and they stopped my elderly mother from 
getting any rest." 

• "That made me afraid to go out, so I cauldn 't get anything to eat, then a bunch of them 
forced their way inside, smashing stuff up, and they snatched my phone off me and shoved me 
out of the door, " he said . 

• 

27. New York Times, Sui-Lee Wee, "China Uses Quarantines as Cover to Detain Dissidents, Activists 

~ (July 30, 2020) 

http s ://www. nyt i mes. com/ 2020/07/3 0/ world/ as ia/ coron av i ru s-c hi n a-qua rant in e. htm I 

• On the day of his release from prison, Wang Quanzhang, one af China's most prominent 
human rights lawyers, thought he was finally free. 

• After being held for nearly five years on charges of subversion of state power, Mr. Wang was 
escorted by the police to an apartment building in the eastern city of Jinan. There, he was given a 
room with iron bars on the windows. Twenty police officers stood guard outside. His mobile 
phone was confiscated, and his use of it was later restricted and monitored. 

• Mr. Wang was effectively under temporary house arrest, but the authorities had another 
name for it: quarantine. 

• Rights activists say the coronavirus has given the Chinese authorities a new pretext for 
detaining dissidents. Summary quarantines - a/ten imposed just after detainees, like Mr. Wang, 
had cleared a previous one - are the latest way to silence dissent, part of a broader campaign 
under China's top leader, Xi Jinping, to stamp out activism through arrests, detentions and 
harsher internet controls, activists say. 
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• Before the pandemic, China had already mounted an intensive crackdown on human rights, 
which many activists have described as the most aggressive since the aftermath of the 
Tiananmen Square protests in 1989 . 

• 

28. ESPN, Steve Fainaru and Mark Fainaru, "ESPN investigation finds coaches at NBA China 
academies complained of player abuse, lack of schooling," (July 29, 2020) 

https://www.espn.com/nba/story/ /id/295S3829/espn-investigation-finds-coaches-nba-china
academies-com plained-player-abuse-lack-schooling ?pl atform=amp& twitter i mpression=true 

• LONG BEFORE AN October tweet in support of Hong Kong protesters spotlighted the NBA 's 
complicated relationship with China, the league faced complaints from its own employees over 
human rights concerns inside on NBA youth-development program in that country, an ESPN 
investigation has found. 

• American coaches at three NBA training academies in China told league officials their 
Chinese partners were physically abusing young players and failing ta provide schooling, even 
though commissioner Adam Silver had said that education would be central to the program, 
according to multiple sources with direct knowledge of the complaints. 

• The NBA ran into myriad problems by opening one of the academies in Xinjiang, a police 
state in western China where more than a million Uighur Muslims are now held in barbed-wire 
camps. American coaches were frequently harassed and surveil/ed in Xinjiang, the sources said. 
One American coach was detained three times without cause; he and others were unable to 
obtain housing because of their status as foreigners. 

• A former league employee compared the atmosphere when he worked in Xinjiang to "World 
War If Germany." 

• In an interview with ESPN about its findings, NBA deputy commissioner and chief operating 
officer Mark Tatum, who oversees international operations, said the NBA is "reevaluating" and 
"considering other opportunities" for the academy program, which operates out of sports 
facilities run by the Chinese government. Last week, the league acknowledged for the first time it 
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had closed the Xinjiang academy, but, when pressed, Tatum declined to say whether human 
rights were a factor. 

• "We were somewhat humbled," Tatum said of the academy project in China. "One of the 
lessons that we've learned here is that we do need to have more direct oversight and the ability 
to make staffing changes when appropriate." 

29. Vox, Jen Kirby, "Concentration camps and forced labor: China's repression of the Uighurs, 
explained," (July 28, 2020) 

https://www.vox.com/2020/7 /28/21333 345/u igh u rs-china-internment-camps-forced- la bor-xin iiang 

• There is more and more evidence of China's human rights abuses in Xinjiang. 

• Jewher I/ham has not heard from her father since 2017. 

• Her dad, //ham Tohti, is an economics professor and prominent Uighur intellectual in 
Xinjiang, China. He ran a website, UighurOnline, that focused on issues pertaining to the Muslim 
ethnic minority group. 

• Chinese authorities repeatedly shut down the website. Jewher says the family received death 
threats. Chinese authorities also disappeared her father multiple times before detaining him in 
2014 and quickly finding him guilty on separatism charges. He was sentenced to life in prison. 

• At first, Jewher told me, because her father was a political prisoner, the family could visit him 
every few months. But then the Chinese government cut off access entirely. 

• Jewher is in the United States; she still has extended family in Xinjiang, the northwestern 
region in China where most Uighurs live. She does not talk with them, either. "If they talk to me 
or if they receive a phone call from me, I don't think anything good will happen to them,'' she 
told me over the phone last week. 
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• Jewher's father was targeted by the Chinese government for his advocacy of Uighur rights. 
But in recent years, the Chinese Communist Party has arbitrarily detained between 1 million and 
3 million other Uighurs in so-called "reeducation centers" and forced them to undergo 
psychological indoctrination programs, such as studying communist propaganda and giving 
thanks to Chinese President Xi Jinping. Chinese officials have also reportedly used waterboarding 
and other forms of torture, including sexual abuse, as part of the indoctrination process. 

• It is the largest mass internment of an ethnic-religious minority group since World War II. 

• The concentration camps are the most extreme example of China's inhumane policies 
against the Uighurs, but even those outside the camps are subject to repressive policies. China 
has used mass surveillance to turn Xinjiang into a high-tech pa/ice state. 

• Uighurs inside and outside the camps are exploited for cheap labor, forced to manufacture 
clothing and other products for sale both at home and abroad. Recently, the New York Times 
revealed that some Chinese-made face masks being sold in the United States and other countries 
were produced in factories that relied on Uighur labor . 

• 

CCP Environmental Harms 

30. VIDEO - South China Morning Post, "Have China's dams been drying up the Mekong River or is 
low rainfall to blame?" (April 22, 2020) 

https ://www.youtube.com/watch ?v=sN1C3 Unu MxY&featu re=youtu. be 

• China's Mekong River dams held back large amounts of water during a 2019 drought that 
was devastating for countries further downstream, according too US study by Eyes on Earth 
released on April 13, 2020, in collaboration with the Stimson Center Southeast Asia Program.But 
on April 21, Beijing said it was "unjustifiable" to blame Chino for worsening drought in lower 
reaches of the Mekong, as Chinese officials disputed the findings by citing low rainfall during last 
year's monsoon season. 

31. News.com.au, Jamie Seidel, "South China Sea: China's 'dark fleet' now targeting Sea of Japan," 
(July 29, 2020) 
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https://www.news.com .au/technology/innovation/military/south-china-sea-chinas-dark-fleet-now
ta rgeti ng-s ea-of-j a pa n/n ews-sto ry/b 7 e bf 685e 6 bcf c6 7 2 Se ea bd caf59e 7 0 a 

• Boats fulf of dead fisherman crews have been washing up on shares for years. Naw a new 
theory as ta what happens at sea has came ta fight. 

• It's been a gruesome mystery for years: the wrecks af wooden boats crewed anfy by 
skeletons found adrift in the Sea af Japan. 

• But these 'ghost ships' have became a macabre spectre: Mare than 150 washed ashore last 
year alone. Same are split in half. Others are empty, but eerily intact. Same carry dead crews. A 
few hafd steadfastly silent survivors. Afl were cf early North Korean. 

• Japanese authorities assumed the poverty-stricken fishers had sailed tao far far tao long in a 
desperate hunt far increasingly scarce fish. Or that they were defectors fram North Korean 
leader Kim Jong-un's authoritarian regime. 

• Naw NBC News and a report by the University af Wof/angang has exposed the presence af a 
vast, ananymaus "Dark Fleet" operating in North Korean waters. And it's been directly finked ta 
Beijing. 

• UNDER THE RADAR 

• A study published in the journal Science Advances this week exposes a 'Dark Fleet' - fishing 
trawlers with their identity and location transponders turned aft- operating in the Sea of Japan. 

• Like the South China Sea, it is a contested waterway. North Korea, South Korea, Russia and 
Japan disagree over who owns which patch of woter. Which makes policing the area fraught 
with dipfomotic risk. 

• But now the movements and identity of the 'Dork Fleet' is being iffuminated by modem 
technof ogy. 
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• "By synthesising data from multiple satellite sensors, we created an unprecedented, robust 
picture of fishing activity in a notoriously opaque region," says study co-author Jaeyoon Park . 

• 

32. Bloomberg Quint, Faseeh Mangi and Rajesh Kumar Singh, "China Push Sees Coal-Fired 
Generation Rise to Record in Pakistan," (July 30, 2020) 

https ://www.bloombergquint.com/globa 1-econom ics/ chi na-push-sees-coa 1-fi red-generation-rise-to
record-in-pakista n 

• As developed nations tum away from coal-fired power, Chinese funding has helped the 
dirtiest fossil fuel take off in Pakistan. 

33. The Guardian, Dan Collyns, "Alarm over discovery of hundreds of Chinese fishing vessels near 
Galapagos Islands," (July 28, 2020) 

https ://www. thegua rd ia n.com/envi ronment/2020/jul/27 /chinese-fish i ng-vessels-gala pagos
islands#:~:text=Ala rm%20over%20discovery%20of%20h u nd reds%20of%20Ch i nese%20fish i ng%20vessel 

s%20near%20Gal%C3%Alpagos%201slands,
The%20fleet%2C%20found&text=Ecuador%20has%20sounded%20the%20alarm,Charles%200arwin's%2 
0t heory%20of% 20 evo I ut ion. 

• The fleet, found just outside a protected zone, raises the prospect of damage to the marine 
ecosystem. 

• Ecuador has sounded the alarm after its navy discovered a huge fishing fleet of mostly 
Chinese-flagged vessels some 200 miles from the Galapagos Islands, the archipelago which 
inspired Charles Darwin's theory of evolution. 

• About 260 ships are currently in international waters just outside a 188-mile wide exclusive 
economic zone around the island, but their presence has already raised the prospect of serious 
damage to the delicate marine ecosystem, said a former environment minister, Yolanda 
Kakabadse. 
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• "This fleet's size and aggressiveness against marine species is a big threat to the balance of 
species in the Galapagos," she told the Guardian. 

• Kakabadse and an ex-mayor of Quito, Roque Sevilla, were on Monday put in charge of 
designing a "protection strategy" for the islands, which lie 563 miles west of the South American 
mainland . 

• 

CCP Industrial Policies, Economic Espionage and Commercial Harms 

34. Institutional Investor, Michael Rapoport, "'They'd Find Fraud, Fraud, Fraud.'/' (July 22, 2020) 

https ://www. institutiona Ii nvestor.com/a rticle/blm lyjys554sgd/They-d-Fi nd-Fra ud-Fra ud-Fraud 

• A small group of short sellers, spumed investors, a former journalist, and an ex-prosecutor 
are intent on revealing large-scale fraud in China. 

• You can't accuse /deanomics of failing to think big. 

• The electric-vehicle and fin tech company boasts on its website of "empowering a new 
economy" and 'forging the new paradigm on how emerging technology companies grow and 
how industries embrace innovation." Its slogan: "Digitizing tomorrow." 

• It'd be a heck of a thing if they got tripped up by Photos hop. 

• fdeanomics, which is headquartered in New York but has much of its operations in China, hos 
touted a big, recently opened sales center for electric vehicles in Qingdao, in China's Shandong 
province. But in June, short sellers betting against the company alleged the sales center didn't 
actually belong to ldeonomics. 

• The company had issued a photo of the center, but shortly thereafter short-seller Hindenburg 
Research unearthed a 2018 Chinese news photo that looked strikingly similar to ldeanomics' 



FL-2022-00062 A-00000861844 ''UNCLASSIFIED'' 4/2/2025 Page 360 

photo. The only difference was that the "MEG" logo of the company's Mobile Energy Global 
electric-vehicle operation was on a banner. Hindenburg contended thot the company had 
doctored the photo to make it appear the sales center was its own. 

• Short sellers also say they've spoken to purported customers of ldeanomics who deny they've 
bought vehicles from the company. Short-seller J Capital Research says one purported customer 
told it that an ldeanomics announcement to that effect was 'fake news." 

• ldeanomics counters that the shorts' reports are inaccurate. The company says it has a 15-
year rent-free agreement for the Qingdao center - which is being rebranded under the MEG 
name - and proffered statements from customers to support the company's position. No 
regulatory action has been brought against the company. 

• ldeanomics also said in June that the shorts had acted "to seek financial gain from a drop in 
the company's stock price." The company's shares, which had spiked from as low as 38 cents to 
over $3 a share in the weeks before the shorts weighed in, lost more than half their value in the 
days after the Hindenburg and J Capital a/legations. 

• Multiply the tussle over ldeanomics by dozens, or hundreds, and you've got a dilemma that's 
beset U.S. investors off and on for nearly a decade: They're eager to reap the benefits from 
investing in China's enormous market, but can they trust the numbers, the disclosures, and the 
honesty of China's companies? 

• Fraud a/legations involving Chinese companies that trade in the U.S. have plagued investors 
for years. In the early 2010s, a wave of often-outrageous fraud schemes at such companies cost 
U.S. investors billions of dollars. Now the issue is back, with high-profile cases like Luckin Coffee, 
which admitted in April to a $310 million fraud. 

• It's a problem as difficult to solve as a Chinese puzzle box - one of those fiendishly difficult 
puzzles that requires hard thinking and creativity to open. Not every Chinese company is a fraud, 
of course, but so many have been plagued by accounting questions that just being from China is 
a red flag. 

• Yet investors keep pumping in money. U.S. regulators who try to sniff out fraud are stymied 
by Chino's government and the difficulty of pursuing executives in a semi-closed nation halfway 
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around the world. When all else fails, China has been known to simply throw critics of its 
companies in jail. 

• Some are still fighting to hold Chinese companies accountable, from Robert Seiden, a New 
York investigator who pursues shady Chinese companies as a court-appointed receiver 
empowered to seize their assets, to much-maligned short sellers like Carson Block of Muddy 
Waters Research, who came to prominence by alleging Chinese frauds. 

• U.S. officials are trying too. The Securities and Exchange Commission has ramped up its 
warnings to investors about the risks of investing in Chinese companies. And in May, the U.S. 
Senate passed a bill aimed at tackling a key part of the problem: China's refusal to allow U.S. 
regulators to scrutinize the work of audit firms that vet the finances of many Chinese companies. 

• But so far, the people trying to curb irregularities and alleged fraud at Chinese companies 
admit they've had limited success at best. Their experiences suggest that investors losing money 
in Chinese companies now have a rough road ahead - and may want to think twice before 
investing in the next highly touted Chinese stock that comes around. 

• From the perspective of Chinese companies, says Dan David of Wolfpack Research, a 
frequent critic, "really, it's a feather in their cap to say you stole from American investors." 

• 

35. European Council, "Declaration by the High Representative Josep Borrell on behalf of the EU: 
European Union response to promote international security and stability in cyberspace," (July 30, 
2020) 

https://www.consilium.europa.eu/ en/press/press-releases/2020/07 /30/declaration-by-the-h igh-
r e prese nta tive-j ose p-bo r re I I-on-be ha lf-of-t he-e u-eu rope an-union-res po nse-to-p ro mote-intern at ion a I

sec u r ity-a nd-st ab i Ii ty-i n-cyberspa ce/ 

• The European Unian and its member states have repeatedly signalled their concern and 
denounced malicious behaviour in cyberspace. Such behaviour is unacceptable as it undermines 
international security and stability and the benefits provided by the Internet and the use of 
Information and Communication Technologies {ICTs). We strongly promote a global, open, 
stable, peaceful and secure cyberspace where human rights and fundamental freedoms and the 
rule of law fully apply, supporting the acceleratian of social, politico/ and economic development. 
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• In order to better prevent, discourage, deter and respond to such malicious behaviour in 
cyberspace, the Council decided today to apply restrictive measures to six individuals and three 
entities or bodies in valved in cyber-attacks with a significant effect, or attempted cyber-attacks 
with a potentially significant effect, which constitute an external threat to the European Union or 
its member states, or with a significant effect against third States or international organisations. 
The measures concerned ore o travel ban and asset freeze to natural persons and an asset freeze 
to entities or bodies. It is also prohibited to directly or indirectly make funds available to listed 
individuals and entities or bodies. 

• The measures follow the European Union and member states consistent signalling and 
determination to protect the integrity, security, social-wellbeing and prosperity of our free and 
democratic societies, as well as the rules-based order and the solid functioning of its 
international organisations. We will continue ta strengthen our cooperation to advance 
international security and stability in cyberspace, increase global resilience and ta raise 
awareness on cyber threats and malicious cyber activities. 

36. European Council, "Press Release: EU imposes the first ever sanctions against cyber-attacks," 
(July 30, 2020) 

https://www.consilium.europa.eu/ en/press/press-re leases/2020/07 /30/eu-im poses-the-first-ever
sa nctions-agai nst-cyber-attacks/ 

• The Council today decided to impose restrictive measures against six individuals and three 
entities responsible for or involved in various cyber-attacks. These include the attempted cyber
attack against the OPCW (Organisation for the Prohibition of Chemical Weapons) and those 
publicly known as 'WannaCry', 'NotPetya', and 'Operation Claud Hopper'. 

• The sanctions imposed include a travel ban and an asset freeze. In addition, EU persons and 
entities are forbidden from making funds available to those listed. 

• Sanctions are one of the options available in the EU's cyber diplomacy toolbox ta prevent, 
deter and respond to malicious cyber activities directed against the EU or its member states, and 
today is the first time the EU has used this tool. The legal framework for targeted restrictive 
measures against cyber-attacks was adapted in May 2019 and recently renewed . 

• 
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37. U.S. Department of Justice, "Press Release: Researcher Pleaded Guilty to Conspiring to Steal 
Scientific Trade Secrets from Ohio Chi ldren's Hospital to Sell in China,'' (July 30, 2020) 

http s ://www. justice .gov/ op a/pr/ researcher-pleaded-guilty-cons pi ri ng-s tea 1-sc ie ntifi c-t rade-secrets
o h io-children-s-hospital 

• Crime is Another Example of Economic Malfeasance Related to the Peoples Republic of China 
Accommodating Theft of Commercial Products They Cannot Field Organically 

• Former Ohio woman Li Chen, 46, pleaded guilty today via video conference in U.S. District 
Court today to conspiring to steal scientific trade secrets and conspiring to commit wire fraud 
concerning the research, identification and treatment of a range of pediatric medical conditions. 

• "Once again we see the People's Republic of China (PRC) facilitating the theft of our nation's 
ingenuity and hard work as part of their quest to rob, replicate and replace any product they 
don't have the ability to develop themselves/' said John C. Demers, Assistant Attorney General 
for National Security. "Far from being an isolated incident, we see the PRC implicated in around 
60 percent of all trade secret theft cases. This continued economic belligerence runs contrary to 
the values and norms that facilitate the success of our industries and countering it remains 
among our highest priorities.'' 

• "Nationwide Children's Hospital's Research Institute took reasonable measures to protect its 
cutting-edge intellectual property and trade secrets regarding exosomes, and I commend the 
cooperation of Nationwide Children's throughout this investigation," U.S. Attorney David M. 
DeVillers said. "Chen betrayed her employer of 10 years by stealing trade secrets from this 
American institution and transferring them to China after receiving payments from the Chinese 
government." 

• "Li Chen was a trusted researcher at Nationwide Children's Hospital conducting cutting-edge 
U.S. government-funded research," stated FBI Cincinnati Special Agent in Charge Chris Hoffman. 
"With her guilty plea, she admits that she abused this trust ta establish a company in China for 
her awn financial gain. The FBI is committed to working closely with partners such as Nationwide 
Children's Hospital to protect the innovations that make America a world leader in science and 
technology." 
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• Chen admitted to stealing scientific trade secrets related to exosomes and exosome isolation 
from Nationwide Children's Hospital's Research Institute for her own personal financial gain. 

• Chen and her husband, alleged co-conspirator Yu Zhou, 49, worked in separate medical 
research labs at the Research Institute for 10 years each (Zhou from 2007 until 2017 and Chen 
from 2008 until 2018). They are charged with conspiring to steal at least five trade secrets 
related to exosome research /ram Nationwide Children's Hospital . 

• 

38. Hoover Institution, Glenn Tiffert, "Global Engagement: Rethinking Risk In The Research 
Enterprise," {July 30, 2020) 

https ://www.hoover.org/globa 1-engagement-reth inking-risk-research-enterprise 

• Neither the US government nor the universities ond national laboratories in the US research 
enterprise are adequately managing the risks posed by research engagements with foreign 
entities. The task is quite simply falling through the cracks. Data with which to assess the 
performance of current frameworks for managing foreign engagement risk, to identify their 
defects, and to devise proportionate fixes is consequently in short supply. Dueling narratives 
have filled this evidentiary vacuum, pitting some who propose incremental adjustments against 
others who call for far-reaching change. Without a common set of facts to anchor the debate, 
consensus has proven elusive. 

• This report offers o woy forward. Chapter 1 identifies more than 250 published research 
collaborations between scholars based in the United States and counterparts from seven 
universities in the People's Republic of China (PRC) that are integral to that nation's defense 
research and industrial base. This report maintains that it is not in the US national interest to 
collaborate and assist with the military development efforts of the PRC, a nation that the US 
government increasingly views as a strategic competitor and military rival, even if the relevant 
research is unclassified, considered basic or fundamental, and is ultimately published in open 
sources.1 Such collaborations are emblematic of systemic/laws in the ways that the US research 
community approaches foreign engagement risk. To remedy those flaws, the research 
community should embrace a new, proactive risk assessment and management paradigm 
in/armed by the principles of Operational Security (OPSEC) and implemented through capability 
maturity modeling. Chapter 2 delivers that paradigm . 

• 
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39. South China Morning Post, Zhou Xin, "Huawei to double down on HSBC as legal battle over 
extradition of Meng Wanzhou intensifies," (July 28, 2020) 

https://www.scmp.com/business/ china-business/ a rticle/309505 7 /huawei-double-down-hsbc-lega I
ba ttl e-ove r-ext rad iti on-men g 

• Huawei to explore 'all evidence and remedies against' HSBC, source says, but discussions on 
whether to sue bank still in preliminary stage 

• Tech giant has hired five low firms in an a/I-out effort to free Meng Wanzhou 

• Huawei Technologies, the giant Chinese telecom equipment maker at the centre of the 
growing China-US technology rivalry, is considering all possible options against HSBC for 
allegedly presenting "misleading evidence" that resulted in the arrest of its chief financial officer, 
Meng Wanzhou, in Canada, according to people familiar with the matter. 

• While internal discussions are still in their preliminary stage, Shenzhen-based Huawei, which 
Washington has labelled a threat to US national security, has decided to "explore all evidence 
and remedies against HSBC, one source briefed on the discussions told the South China Morning 
Post. The source declined to be identified, as the discussions were confidential. 

• If Huawei goes ahead, it would mark a widening of the legal battle over whether Meng, the 
daughter of Huawei founder Ren Zhengfei, should be extradited to the United States. 

• ft would also drag HSBC - the flagship bank of Hong Kong that provided evidence to the US 
Department of Justice about Meng - into a direct legal dispute with the powerful Chinese 
company, escoloting its current public relations crisis . 

• 

40. New York Times, Keith Bradsher, "China Tries Its Favorite Economic Cure: More Construction," 
(July 30, 2020) 
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https://www.nytimes.com/2020/07 /30/busi ness/ china-economy-infrastructure .html ?smid=tw-share 

• At a cavernous factory in the Chinese city of Xuzhou, 100 new workers have just been hired 
to produce giant construction cranes. Nearby, at another sprawling factory, employees toil until 
midnight to assemble drilling and tunneling machines. A few blocks away, their colleagues at a 
factory that makes dump trucks have received enough orders to keep them busy well into next 
year. 

• These factories, and half a dozen more in the city, are all owned by Xuzhou Construction 
Machinery Group, a state-owned industrial behemoth which manufactures the outsized 
machines behind China's latest construction boom. 

• The company, China's largest producer af construction equipment, is at the center af 
Beijing's strategy to revive the country's economy in the wake of the coronavirus pandemic by 
doubling dawn an a tested strategy: investing in infrastructure projects at home. 

• China appears to have mostly eradicated the caronavirus within its borders. But outbreaks 
overseas have caused economic downturns elsewhere that have hurt foreign demand for Chinese 
exports, including the trucks and machines made in Xuzhou . 

• 

41. U.S. Department of Justice, "Assistant Attorney General John C. Demers Remarks for Press 
Conference on United States V Li, Et Al. (EDWA)," (July 21, 2020) 

https ://www.justice.gov/opa/speech/assistant-attorney-general-joh n-c-demers-remarks-press
confe re n ce-u n i ted-states-v-1 i-et 

• Today, the Justice Department unsealed charges in a significant national security cyber 
matter. The U.S. Attorney's Office for the Eastern District of Washington (ED WA) and the 
National Security Division (NSD) have charged two Chinese hackers working with the Chinese 
Ministry of State Security (MSS), including the Guangdong State Security Department (GSSD) of 
the MSS, with a sweeping global computer intrusion campaign. In making this announcement, 
I'm joined here by Dave Bowdich, Deputy Director of the FBI, Bill Hyslop, United States Attorney 
for the Eastern District of Washington, and Raymond Duda, Special Agent in Charge of the FBl's 
Seattle Field Division. 
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• The campaign targeted intellectual property and confidential business information held by 
the private sector, including COVID-19-related treatment, testing, and vaccines. The hackers also 
targeted the on line accounts of non-governmental organizations and individual dissidents, 
clergy, and democratic and human rights activists in the United States, China, Hong Kong, and 
abroad. Targeted industries included high tech manufacturing; medical device, civil, and 
industrial engineering; business, educational, and gaming software; solar energy; 
pharmaceuticals; and defense. According to the indictment, these malicious cyber activities 
began more than ten years ago and were ongoing as of the date of the indictment. During that 
time, the hackers stole terabytes of data from hundreds of targets, establishing themselves as a 
prolific threat to U.S. and foreign networks. 

• The activities outlined in the indictment are concrete examples of two concerning trends: 
first, and one we've seen for some time, China is using cyber-enabled theft as part of a global 
campaign to "rob, replicate, and replace" non-Chinese companies in the global marketplace, and 
second, and one that is perhaps less appreciated by the public and international partners, China 
is providing a safe haven for criminals who, as in this case, are hacking in part for their own 
personal profit but willing to help the state. 

• As the indictment shows, the hackers targeted technology companies in countries with high 
technology industries, including in Australia, Belgium, Germany, Japan, Lithuania, the 
Netherlands, Spain, South Korea, Sweden, the United Kingdom, and the United States. These 
intrusions are yet another example of China's brazen willingness to engage in theft through 
computer intrusions contrary to their international commitments - such as their 2015 
understanding with the United States, and similar understandings with other countries, not to 
"conduct or knowingly support cyber-enabled theft of intellectual property, including trade 
secrets or other confidential business information, "[1} with the intent of providing competitive 
advantages to companies or commercial sectors. 

• Unsurprisingly, the intrusions targeted industries outlined in "Made in China 2025" - China's 
ten-year plan for targeting strategic advanced technology manufacturing industries for 
development. While the plan calls for an innovation-driven approach, cases like this one[2} show 
it is as much a roadmap to theft as it is guidance to innovate. The intrusions in this case targeted 
8 of the 10 technology sectors identified in the plan: next generation information technology, 
robotics and automated machine tools, aircraft and aircraft components, maritime vessels and 
marine engineering equipment, clean energy vehicles, new materials, biotechnology, and 
advanced rail. 
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• The indictment specifically outlines how stealing intellectual property from companies in 
these high-tech industries could help Chinese companies replicate the targeted technology and 
eventually edge out their non-Chinese competitors. 

• For example, from one target, a Maryland technology and manufacturing firm, the 
defendants obtained competitive business intelligence, in the form of testing mechanisms and 
results, product composition, manufacturing processes, and supply chain data that would have 
revealed to competitors what products the firm was intending to bring to the market. The same 
stolen information would have allowed competitors to save on research and development costs 
and time, thereby providing them a competitive edge in the global marketplace. Similar 
concrete examples of stolen research and development data include a Massachusetts 
pharmaceutical company, which suffered the theft of the chemical structure of, and engineering 
processes for, anti-infective agents, and a California pharmaceutical company, which suffered 
the theft of the chemical structure of, and testing data for, the treatment far a common chronic 
disease . 

• 

42. CNN, Sherisse Pham and Swati Gupta. "India is blocking more apps in the wake of the TikTok 
ban," (July 28, 2020) 

https://www.cnn.com/2020/07 /28/tech/i nd ia-ch ina-apps-ban-hnk-intl/index.html 

• India is banning dozens more apps and reportedly reviewing hundreds of others from well
known Chinese companies, as tensions between the world's most populous countries continue to 
rise. 

• The Indian government banned an additional 47 apps, all clones or variations of 59 other 
apps India blocked last month on national security grounds, an official at India's Ministry of 
Electronics and Information Technology told CNN Business on Tuesday. 

• Caught up in the initial ban were several prominent Chinese apps, including the wildly 
popular video sharing opp TikTok. App clones or variants would likely include lighter versions 
designed for entry-level smortphones with limited memory. 

• "Although the decision is based on the fact the new apps are the clones of the previously 
banned apps, we believe that this signals a strong intent from the Indian government's point of 
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view on their stand about data security and privacy," said Tarun Pathak, associate director at 
Counterpoint Research. "This will surely open up a lot of discussion about other apps as well. 11 

• 

43. OilPrice.com, "Why The Iran-China Oil Alliance Is So lmportant,11 (July 30, 2020) 

https ://oilprice.com/Geopol itics/ Asia/W hy-The- lran-Chi na-Oil-AI liance-ls-So-1 mporta nthtml 

• The steady rise in U.S. strategic competition with the People's Republic of China (PRC) over 
trade and the South China Sea already has so many dimensions that it is sometimes easy to 
ignore shifts in the PRC's behavior in other areas. On July 6, 2020, Iranian Foreign Minister Javad 
Zari/ announced that Iran was negotiating an agreement with the PRC - with which it long has 
had trade and strategic finks - which would now make the two countries the equivalent of 
strategic partners. 

• This expanded U.S. -PRC competition to new parts of the world. Perhaps more importantly, 
the move is a substantive and significant response to India's success in militarily outmaneuvering 
the PRC in Kashmir during June 2020. 

• The PRC-Iran accord means the end of Indian use of the Iranian port of Chah Bahar and the 
construction of a rail link from that port city northward to link with a new rail spur into 
Afghanistan. India's moves into Kashmir in 2019-2020 are widely perceived in Beijing to presage 
a new move by India to cut off the PRC-Pakistan landbridge through Pakistani controlled Azad 
(Free) Kashmir, giving India its own /andbridge to Central Asia. 

• Thus, after the confrontation between the Indian Army and People's Liberation Army (PLA) 
troops in the Ladakh region of Kashmir on June 15-16, 2020, Beijing determined it would respond 
by cutting Indian access ta Centro/ Asia through Iran. The first signs came as the Iran-PRC deaf 
was announced and the Iranian government canceled the Chah Bahar ta Zahedan rail fink which 
was ta be built by India, citing Indian delays on the 628 km project. The Iranian government said 
that it would complete the fine on its own, with a $400 million investment from the Iranian 
National Development Fund ta the Iranian Railways. 

• Indian Prime Minister Narendra Modi had gone to Tehran in May 2016 ta sign the Chah 
Bahar deaf, but work was indeed delayed as India fretted that the project might invoke U.S. 
sanctions against India. 
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44. New York Times, "Exclusive: Portugal Telcos Won't Use Huawei for Core SG Networks Though No 
Government Ban," (July 30, 2020) 

https://www.nytimes.com/ reuters/2020/07 /30/busi ness/30reuters-h uawe i-Sg-portuga I-exclusive. html 

• The three companies who dominate Portugal's mobile phone market said they would not use 
Huawei [HWT. UL} technology in their core 5G networks despite the government not banning the 
Chinese group from supplying critical infrastructure. 

• NOS, Vodafone and Altice - which together serve nearly 100% of Portugal's mobile customers 
- all said they had decided not to use Huawei kit in the core systems of their 5G networks, which 
covers servers, gateways and routers that forward traffic to the antennas. 

• The question of whether or not to use Huawei for next-generation mobile networks has 
become a major issue in Europe amid intense diplomatic pressure from the United States to ban 
the Chinese group. 

• The Portuguese government has so far not taken a stance, but Infrastructure Minister Pedro 
Nuno Santos told Reuters it has "no 'a priori' issues with any manufacturer." 

• Nuno Santos revealed that a group created by the Portuguese government to assess risks 
and cybersecurity issues relating to SG had completed its work and had not drawn any 
conclusions directed against any particular supplier. 

• Huawei did not immediately reply to a request for comment. 

• Core mobile networks carry higher surveiflance risks because they incorporate more 
sophisticated software that processes sensitive information such as customers' personal data . 

• 
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45. Reuters, Joyce Lee, "Samsung Electronics to halt production at its last computer factory in 
China," (August 1, 2020) 

https://www.reuters.com/article/us-samsung-elec-china-pc/samsung-electronics-to-halt-production-at
its-last-com puter-factory-i n-ch ina-idUSKBN 24X3K4 

• Samsung Electronics Co will halt operations of its last computer factory in China, the South 
Korean tech giant said on Saturday, the latest manufacturer to shift production from the world's 
second-biggest economy. 

• Companies are rethinking their production and supply chains amid rising Chinese labour 
costs, a U.5.-China trade war and the blow from the COV/0-19 pandemic. 

• Around half the 1,700 employees on contract at Samsung Electronics Suzhou Computer will 
be affected, excluding those involved in research and development, the South China Morning 
Post reported on Friday, citing a notice to Samsung staff. 

• The factory shipped $4.3 billion worth of goods out of China in 2012, a figure that had sunk 
to $1 billion by 2018, the Hong Kong newspaper said. 

• A Samsung spokeswoman declined to comment on the factory's revenue and shipments, or 
details regarding employees. 

• "China remains an important market for Samsung and we will continue to provide superior 
products and services for Chinese consumers," the company said in a statement. 

• Samsung shut its last smartphone factory in China last year. Its remaining facilities include 
two semiconductor manufacturing sites in Suzhou and Xi'an. 

46. U.S. Department of Justice, "Press Release: Harvard University Professor Charged with Tax 
Offenses," (July 28, 2020) 

https ://www.justice.gov/ op a/pr /harva rd-university-professor-charged-tax-offenses 
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• Dr. Charles Lieber was previously indicted on charges of making false statements to federal 
authorities regarding his participation in China's Thousand Talents Program 

• The former Chair of Harvard University's Chemistry and Chemical Biology Department was 
charged today in a superseding indictment with tax offenses for failing to report income he 
received from Wuhan University of Technology (WUT) in Wuhan, China. 

• Dr. Charles Lieber, 61, was indicted by a federal grand jury in Boston on two counts af 
making and subscribing a false income tax return and two counts of failing to file reports of 
foreign bank and financial accounts (FBAR) with the Internal Revenue Service {IRS). In June 2020, 
Lieber was indicted on two counts of making false statements to federal authorities. Lieber was 
arrested an Jan. 28, 2020. 

• The superseding indictment alleges that Lieber served as the Principal Investigator of the 
Lieber Research Group at Harvard University, which received more than $15 million in federal 
research grants between 2008 and 2019. Unbeknownst to his employer, Harvard University, 
Lieber allegedly became a "Strategic Scientist" at WUT and, later, a contractual participant in 
China's Thousand Talents Plan from at least 2012 through 2015. China's Thousand Talents Plan 
is one of the most prominent Chinese talent recruitment plans designed to attract, recruit and 
cultivate high-level scientific talent in furtherance of China's scientific development, economic 
prosperity and national security. 

• Under the terms of Ueber's three-year Thousand Talents contract, WUT allegedly paid Lieber 
a salary of up to $50,000 per month, living expenses of up to $150,000 and awarded him more 
than $1.5 million to establish a research lab at WUT. It is alleged that in 2018 and 2019, Lieber 
lied to federal authorities about his involvement in the Thousand Talents Plan and his affiliation 
with WUT. 

• According to the superseding indictment, in tax years 2013 and 2014, Lieber earned income 
from WUT in the form of salary and other payments made to him pursuant to the Strategic 
Scientist and Thousand Talents Contracts, which he did not disclose to the IRS an his federal 
income tax returns. The superseding indictment also alleges that Lieber, together with WUT 
officials, opened a bank account at a Chinese bank during a trip to Wuhan in 2012. Thereafter, 
between at least 2013 and 2015, WUT periodically deposited portions of Ueber's salary into that 
account. U.S. taxpayers are required to report the existence of any foreign bank account that 
holds more than $10,000 at any time during a given year by the filing an FBAR with the 
IRS. Lieber allegedly failed to file FBARs for the years 2014 and 2015. 
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• 

CCP Interference Campaigns 

47. Le Monde, Damien Leloup and Harold Thibault, "Comment la Chine impose sa propagande sur 
les reseaux sociaux en France [How China imposes its propaganda on social networks in France)/' 
(July 28, 2020) - ORIGINAL IN FRENCH 

https ://www. lemonde. fr /pixels/a rticle/2020/07 /28/la-propagande-ch inoise-s-invite-su r-les-reseaux
socia ux-en-france 6047454 4408996.html 

• [GOOGLE TRANSLATE] The Face book page of the state-run CGTN has more likes than all 
other French-speaking media, a probable manipulation which illustrates Beijing's desire to 
promote its vision. 

• What is the most popular French-language media on Facebook? It is neither Le Monde (4.6 
million "likes"), nor Le Figaro (3.2 million), not more than France Inter (1.4 million), nor even 
France 24 and its international audience (9 ,8000000). This is French CGTN, which, with more 
than 20 million "likes", largely crushes all other media, to the point of being the fourth most 
"liked" French page in the world, according to figures from specialized site Socia/bakers . 

• Does the name mean anything to you? It's normal. CGTN, which was called CCTV until 2016, 
is a very little watched television channel in France - its audience is not even measured in the 
Mediametrie rankings. However, it has colossal means, since it is the international state channel 
of China, which broadcasts both reports on its culture and press releases denouncing Western 
interference in Chinese politics. 

• Analysis of the content published on its Facebook page shows that the videos are very little 
seen there - a thousand views on average - and that its messages accumulate very few 
comments, signs that its real audience is small. 

• Inconsistent figure 

• The channel, which did not follow up on Le Monde 's requests, has it resorted to 
manipulations to artificially increase its number of "fikes"? The possible manipulation illustrates 
Beijing's desire to promote its vision around the world. On YouTube, she only has a little over 
100,000 subscribers, a figure not very consistent with her number of subscribers on Face book. By 
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way of comparison, the French-speaking version of the Russian channel RT (ex-Russia Today), 
which skilfully plays with the codes of social networks and whose broadcasts are enjoying a 
certain popularity among supporters of "yellow vests "os in a part of the French extreme right, 
only gathers 1.1 million "likes" on Facebook, but regularly collects several hundred comments on 
its publications. 

• Most of the messages published by CGTN on Facebook lend themselves, it is true, little to 
comments: apart from some animal photographs, sure values of social networks, the channel 
publishes mainly posts presenting artificial intelligence as the "new impetus of economic 
development. Chinese "or paraphrasing the latest press release from the Embassy of the 
Ministry of Foreign Affairs in Beijing . 

• 

48. Associated Press, "Vatican allegedly hacked by China ahead of key talks," (July 29, 2020) 

h ttps ://a p news. com/ 86d 66 7 d 5 7 bca4 ld d bc6f289d48f2 dfeO 

• The Vatican and the Catholic Diocese of Hong Kong have been the targets of alleged Chinese 
state-backed hackers ahead of talks on renewal of a landmark 2018 deal that helped thaw 
diplomatic relations between the Vatican and China/ according to a monitoring group. 

• The alleged attacks by a group called RedDelta began in May with an eye on September talks 
to renew a provisional agreement on bishop appointments, according to a report Tuesday by the 
U.S. -based Recorded Future, which tracks state-backed cyber attacks. The attacks were first 
reported by the New York Times. 

• The Vatican had no immediate comment. The Chinese foreign ministry denied any 
involvement, calling the report "groundless speculation." 

• Recorded Future said that the Hong Kong Study Mission to China - a key link between the 
Vatican and China - and the Pontifical Institute for Foreign Missions also were targeted. 

• "The suspected intrusion into the Vatican would offer RedDelta insight into the negotiating 
position of the Holy See ahead of the dears September 2020 renewal," the report said. It also 
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could provide "valuable intelligence" about Hong Kong-based Catholic entities' position on the 
pro-democracy movement. 

• The attacks continued at least through July 21. They included an apparent phishing attempt 
with a document on Vatican Secretariat of State letterhead directed to the head of the Hong 
Kong Study Mission to China . 

• 

49. VIDEO - PBS News Hour, "Why the U.S. ordered a Chinese consulate closed - and what it 
means for foreign pol icy," (July 22, 2020) 

https://www.pbs.org/newshou r /show /why-the-u-s-ordered-a-chinese-consulate-closed-and-what-it
mea ns-for-u-s-foreign-policy 

• The Trump administration has ordered China to close its Houston consulate -- the latest 
action in an escalating fight between the two countries. The State Department cited concerns 
about espionage and intellectual property theft as justification far the move. Nick Schifrin reports 
and talks ta Yale Law School's Susan Thornton, former acting assistant secretary of state, and 
author Gordon Chang. 

50. U.S. Department of Justice, "Press Release: Singaporean National Pleads Guilty to Acting in the 
United States as an Illegal Agent of Chinese Intelligence," {July 24, 2020) 

https ://www.justice.gov/ op a/pr /singaporea n-nationa 1-pleads-gu i lty-acti ng-un ited-states-illega 1-agent
ch i nese-i ntelligence 

• Jun Wei Yeo, also known as Dickson Yeo, entered a plea of guilty today to one count of acting 
within the United States as an ii/ego/ agent of a foreign power without first notifying the 
Attorney General, in violation of 18 U.S.C. § 951. Yeo's plea was entered via videoconference 
before the Honorable Tanya S. Chutkan in the U.S. District Court for the District of Columbia. 

• The announcement was made by John G. Demers, Assistant Attorney General; Michael R. 
Sherwin, Acting U.S. Attorney Jar the District of Columbia; Timothy R. Slater, Assistant Director in 
Charge of the Federal Bureau of Investigation's (FBI) Washington Field Office; and Alan E. Kahler, 
Jr., Assistant Director of the FBl's Counterintelligence Division. 
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• 'The Chinese Government uses an array of duplicity ta abtain sensitive information from 
unsuspecting Americans," said Assistant Attorney General for the Justice Department's National 
Security Division John C. Demers. "Yeo was central to one such scheme, using career networking 
sites and a false consulting firm to lure Americans who might be af interest to the Chinese 
government. This is yet another example of the Chinese government's exploitation of the 
openness of American society." 

• 'Tadoy's guilty plea underscores the ways thot the Chinese government continues to target 
Americans with access to sensitive government information, including using the Internet and 
nan-Chinese natianols to target Americans wha never leave the United States," said Michael R. 
Sherwin, Acting U.S. Attorney for the District af Columbia. "We will continue to prosecute those 
who use deceptive practices an the Internet and elsewhere to undermine our national security." 

• "At the direction of Chinese intelfigence operatives, the defendant targeted U.S. government 
employees and an Army officer to obtain information for the government of China. Mr. Yeo 
admits he set up a fake consulting company to further his scheme, looked for susceptible 
individuals who were vulnerable to recruitment, and tried to ovoid detection by U.S. authorities," 
said Alan E. Kohler Jr., Assistant Director of the FBl's Counterintelligence Division. "But this isn't 
just about this particular defendant. This case is yet another reminder thot China is relentless in 
its pursuit of U.S. technology and policy information in order to advance its own interests. The 
FBI and our partners will be just os aggressive in uncovering these hidden efforts and charging 
individuals who break our laws." 

• "Mr. Yeo admitted that he not only provided valuable information to Chinese intelfigence, 
but also that he knowingly recruited others in the U.S. to do the same," said FBI Washington 
Field Office Assistant Director in Charge Timothy R. Sloter. 'The tactics Mr. Yeo used to target 
cleared individuals on professional networking social media sites are just one facet of the full 
court press Chino employs on a daily bosis to obtain non-public U.S. government 
information. The FBI urges citizens, especially those holding security clearances, to be cautious 
when being approached by individuals on social media sites with implausible career 
opportunities. We are committed to holding those accountable who attempt to work for Chinese 
intelfigence and other adversaries to the detriment of our national security." 

• 

51. Axios, Alayna Treene, "FBI director Wray warns of China election interference," (July 30, 2020) 

https ://www.axios.com/fbi-counterinte I lige nee-chi na-election-i nterference-87aa 1353-dd92-4010-baf7-

cbb521179aa2. htm I ?strea m=top 
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• FBI Director Christopher Wray and other intelligence community officials warned about 
China's increased capability to interfere in U.S. elections in separate classified hearings with the 
Senate Intelligence Committee this week, two sources familiar with the hearings tell Axios. 

• What we're hearing: Wray and other officials cited concerns that China is developing the 
ability to interfere with local election systems and target members of Congress to influence China 
policy, the sources said. 

• 

o Wray appeared before committee members on Tuesday afternoon, and the other intel 
officials, including William Evanina, the director of the National Counterintelligence and 
Security Center (NCSC), testified on Wednesday. 

o An official with the Office of the Director of National Intelligence, which includes the 
NCSC, said it has been providing "robust intelligence-based briefings on election security 
to the presidential campaigns, political committees, and Congressional audiences" but 
declined to comment on the details. 

o A spokesman for Senator Marco Rubio (R-Fla.}, acting Chairman of the Senate Select 
Committee an Intelligence, tald Axios that Rubio is "increasingly concerned about how 
China is expanding its influence and interference efforts in America. They have a proven 
capability to carry out cyber attacks and spread disinformation and the clear intent to 
influence our government policies and pressure policy makers, including members of 
Congress." 

o "They have resources which are far greater than those of Russia," his spokesman 
added. 

o The FBI declined to comment. 
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52. Financial Times, Katrina Manson, Kadhim Shubber and Hannah Murphy, "Linked In spy scandal 

shines spotlight on China's on line espionage," (July 31, 2020) 

h ttps ://www. ft. com/ co nte nt/0a0e 6 2 a 9-65 ba-494c-a 7 b b-86f Sf 6 6d 62 7 f 

• Dickson Yeo, a visiting scholar at George Washington University, liked to tout his US-Asia 
connections. "Bridging North America with Beijing, Tokyo and south-east Asia," the Singaporean 
doctoral candidate wrote on his Linkedln profile, where he advertised his credentials as o 
political risk analyst with connections to hundreds of policymakers in the US capital. 

• But last week Mr Yeo admitted in court that he had been working for the Chinese intelligence 
service. He used the Linked In socio/ media network to target Americans in the military and 
government and harvest information from them. 

• The case underscores growing fears among intelligence agencies around the world that they 
ore unable to parry China's increasingly astute onfine espionage efforts aimed at officials with 
high-level security clearances. 

• "Foreign spies continue to aggressively use fake profiles on professional networking sites to 
target Americans who have access to government or commercial secrets," said Bill Evonina, 
director of the Notional Counterintefligence and Security Center, the federal government body 
that leads US counter-intelligence efforts. 

• Spies are known to pose as headhunters or people with enticing career opportunities in order 
to connect with individuals viewed as potential sources who could be tapped for information, he 
explained, noting that thousands of people were targeted on networking websites traditionafly 
used to brandish professional credentials or secure a new job. 

• Ryan Ka/ember at Proo/point, a cyber security group, said recent events had created a 
"perfect storm" for China's cyber espionage campaign. The coronavirus fockdown meant many 
more people were spending large amounts of time at home and online while rising US-China 
tensions created an incentive to step up espionage efforts, he said . 

• 
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53. Politics Home, Alain Tolhurst, "Senior Tory says Chinese hackers ran email impersonation 

campaign to discredit him after criticism of Beijing," {July 28, 2020) 

https://www.politicshome.com/news/article/sen ior-tory-says-chi nese-hackers-ra n-ema ii
impersonation-ca m pa ign-to-d iscredit-hi m-after-criticism-of-be i ji ng 

• A senior Conservative MP has accused Chinese hackers of impersonating him online to try 
and discredit him after he criticised Beijing. 

• Tom Tugendhat, chair af the foreign affairs select committee, said prafessianaf can tacts 
received bizarre fake press releases, while friends and family were sent untrue claims abaut his 
private life. 

• He told Times Radia many af the emails were "pretty pathetic really", but were designed to 
be "problematic" and only began after he started speaking aut against China. 

• The National Cyber Security Centre (NCSC} were called in to examine the attacks an his 
communications, alang with Goagfe's security team. 

• They found the spaof emails originated in China, and Mr Tugendhat said it was "extremely 
unlikely that it was not state-fed" . 

• 

54. The News, Ademola Adegbamigbe, "Controversy: Nigerian Rail Projects and the China Debt 

~ (August 1, 2020) 

http s ://www. the news n ige ri a. com. ng/2 020/08/01/ cont rove rsy-n ige r i a n-ra i I-p ro i e cts-a n d-th e-c hi n a

de bt-t rap/ 

• China's loan to Nigeria to finance heavy projects like the railways is currently generating 
acrimonious debates. On one side are people who believe that there is nothing wrong with 
obtaining such facility. On the other are critics who are ready to swear by their grandfathers' 
coffins that a foreign loan like this could erode a debtar country's sovereignty. 
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• This controversy started when Mr Rotimi Amaechi, Transport Minister, granted an interview 
about the terms of the loan agreement. In his words: "I have told the House of Representatives 
that first I just got to know that there is a clause in the agreement (with China). It is simple; for 
example, the loan to construct Ibadan to Kano rail is $5.3bn. The implication is that if by the end 
of the day, you don't pay back our money, whatever we need to take from you, we will take from 
you. But what the Chinese normally do is that they go after the same asset to recover their 
money. So whot is wrong with that? It is part of their responsibility, but for now they will 
jeopardise the ability of government to roise money if we continue to ask questions thot will 
moke Chino to raise eyebrow and start wondering whot is wrong." 

• He warned that the country might lose such facilities for the Port Harcourt-Aha, Umuahio
Enugu, Markurdi, Gombe, Jos, Damoturu ond Maiduguri projects. The Minister added thot 
Nigeria could ofso lose the money it seeks for the Ibadan to Kano roil project, which include 
florin, Minna and Kano. He added, "And then the loan for Lagos to Calabar being pursued with 
the Russians may also be lost, ond the oreas covered include Ore, Bennin to Asoba, Onitsha, 
Warri, Uyo, Calabor." He told journalists further that Federal Government had "mapped out 
plans to repay the loans, as an escrow account had been opened to pay in the money." 

• One of the critics, lgbonekwu Ogazimora, warned: "Did you hear Amaechi? ff the Chinese 
gives you money, they ask you to woive your sovereignty and this meons they will go after the 
very asset they built to recover their money. And how do they take over assets without some 
measure of force? They bring in their police and army to do so. That is what they are doing in 
Zambia and some other countries. Before you know it, Nigeria is a Chinese Colony. ft is in the 
interest of Nigeria that the federating units, States, make it clear they ore not port of this or we 
find ourselves as slaves in a few decades from now." 

• China has become the Shylock (in Shokkespeare's Mechant of Venice), of contemporary 
times. !tis also like the situation in the Bible (2 Kings 4:1) when the wife of a man from the 
com pony of the prophets cried out to Elisha, "Your servant my husband is deod, and you know 
that he revered the LORD. But now his creditor is coming to take my two boys as his slaves." 
According too publication by New York Times, Chino's drive to become the developing world's 
biggest banker is bock/iring. "Over the last two decodes, it unleashed a global lending spree, 
showering countries with hundreds of billions of dollars, in an effort to expand its influence and 
become a political and economic superpower. Borrowers put up ports, mines and other crown 
jewels as collateral. Now, as the world economy reels, countries are increasingly telling Beijing 
they can't pay the money back." 

• 
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55. Pew Research Center, "Americans Fault China for Its Role in the Spread of COVID-19," (July 30, 
2020) 

https://www.pewresearch.org/globa 1/2020/07 /30/a merica ns-fa ult-china-for-its-role-in-the-spread-of
covid-19/ 

• Unfavorable views of China reach new historic high, and a majority supports taking a 
tougher stand on human rights 

• Americans' views of China have continued to sour, according to o new Pew Research Center 
survey. Today, 73% of U.S. adults say they have an unfavorable view of the country, up 26 
percentage points since 2018. Since Morch alone, negative views of China have increased 7 
points, and there is a widespread sense that China mishandled the initial outbreak ond 
subsequent spread of COV/0-19. 

• Around two-thirds of Americans (64%) say China has done a bad job dealing with the 
coronavirus outbreak. Around three-quarters (78%) place a great deal or fair amount of the 
blame for the global spread of the coronavirus on the Chinese government's initial handling of 
the COV/0-19 outbreak in Wuhan . 

• 

56. New Zealand Herald, Audrey Young, "China accuses NZ of 'gross interference' in its internal 
affairs over Hong Kong move," (July 28, 2020) 

https ://www. nzhera Id .co.nz/nz/news/ article .cfm ?c id=l&obiectid= 12351738 

• China has accused New Zealand of "gross interference in China's internal affairs" after NZ's 
decision to suspend its extradition treaty with Hong Kong. 

• Ambassador Wu Xi said China had lodged its grave concerns about the move, announced 
today by Foreign Minister Winston Peters. 

• Peters said that since China had passed new national security legislation for Hong Kong, New 
Zealand could no longer trust that Hong Kong's criminal justice system was independent from 
China. 



FL-2022-00062 A-00000861844 ''UNCLASSIFIED'' 4/2/2025 Page 382 

• "The New Zealand Government's decision is a serious violation of international law and basic 
norms governing international relations," she said . 

• 

57. National Endowment for Democracy, Nicholas Wright, "Artificial Intelligence and Democratic 
Norms," (August 1, 2020) 

https ://www.ned.org/sha rp-power-a nd-democratic-resi lience-series-a rtificia 1-inte 11 igence-a nd
democratic-norms/ 

• This report discusses how to establish democratically accountable rules and norms that 
harness the benefits of artificial intelligence-related technologies, without infringing on 
fundamental rights and creating technological affordances that could facilitate authoritarian 
concentration of power. Absent these purposeful efforts, societies risk spiraling into new 
authoritarian forms of surveillance-based governance. Civil society around the world has o 
crucial role ta play in helping democracies resist authoritarian pressure an the global surveillance 
environment. Organizations focused on diverse issues including privacy, human rights, free 
expression, technological standards, public health, and consumer protection can help identify, 
explain, and collaboratively address the complex chaflenges that arise from Al-related 
technologies. 

o "Digital authoritarian competitors stand ready to exploit a lack of foresight in 
democracies and manipulate the development of global surveillance to serve their own 
interests." 

• KEY IDEAS 

o Building and maintaining data silos. Authoritarian regimes can turbochorge Al by 
training it on two types of data that liberal democracies should not similarly exploit or 
combine: "broad data" generated at volume on digital devices, and high quality "ground 
truth data, '/ such as tax returns and medical records. While conventional wisdom says 
that data must be integrated rather than isolated, siloing data limits authoritarian 
offordances and enhances security. Civil society must consider what silos ore necessary 
to prevent misuse of data. 
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o Affording new made ls of "digital sovereignty" for use by libero/ democracies. 
Authoritarian states advocate for digital sovereignty as a state-based model of control 
over the internet. There is a critical need to develop alternatives. Civil society can help 
think through new models that balance sovereignty with the protection of individual 
freedoms. 

o Support tech-civil society collaborations and develop resilience. Civil society, in 
cooperation with government and big tech corporations where possible, can aim to 
correct market failures-like privileging advertising and marketing tools over individual 
privacy-by giving citizens the means to safeguard democratic integrity against malign 
information operations, while preserving essential openness of the information 
environment. 

o Resist sharp power in international fora. Norm-setting and technical standardization 
af Al-related technologies happen at a global scale. Civil society should promote 
transparent, multistakeholder Al governance and develop Al standards that encourage 
democratic practices and individual privacy . 

58. Phayul, Choekyi Lhamo, "German university to close Confucius Institutes by the end of 2020," 
(July 30, 2020) 

https://www.phayul.com/2020/07 /30/ 44103/ 

• The University of Hamburg in Germany is reportedly cutting ties with the Confucius Institute 
{Cl) by the end of this year. A German daily newspaper Die Welt cited risks involving "political 
influence and information leak" for the move. 

• Another university in Germany, Heinrich Heine University Dusseldorf also ended its ties with 
Hanban or Confucius Institute Headquarters in 2016 over concerns over CCP's political influence. 
German universities have joined the US and other European universities in criticizing the role of 
China's Cl which allegedly function as a propaganda arms for the Chinese Communist Party 
{CCP). 

• The Free Democratic Party (FOP) has proposed a bill to control these Beijing sponsored 
language centres to safeguard academic freedom in Germany. The report also suggests that 
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University in Bonn is also assessing its cooperation and continued operations with the school's Cl. 
However, Germany's Goethe University Frankfurt has dismissed such a/legations that such Cl 
facilities propagate CCP's agenda . 

• 

59. Washington Free Beacon, Yuichiro Kakutani, "Harvard Taps Former CCP Official to Conduct 
Polling in China," (July 31, 2020) 

https ://freebeacon.com/coronavirus/ha rvard-hi res-ex-regi me-offici a I-to-poll-china/ 

• A recent Harvard University poll found that the Chinese government enjoys near-universal 
support from its citizens, findings that Beijing has quickly exploited. 

• That poll, however, was conducted by a company led by a former Chinese government 
official, a fact that raises questions about its reliability-and one that the university did not 
disclose. 

• The poll, conducted by the Horizon Research Consultancy Group, found that 93 percent of 
Chinese citizens approve of the country's Communist regime. Horizon Research is a Chinese 
polling company with extensive business and institutional ties to the Chinese government. 

• The university, which has received at least $76 million from Chinese entities since 2014, 
downplayed the relationship. A university spokesman, Daniel Harsha, told the Washington Free 
Beacon that Horizon is a "reputable domestic Chinese polling firm." Withholding the name of the 
firm, Harsha said, was necessary to protect the company from "political reprisals." 

• Foreign policy experts, however, question the reliability of surveys conducted by Chinese 
firms within the country. 

• "I think it's impossible to get reliable data, given that people in China are necessarily going to 
feel concerned that their answers are going to have wider implications," said Zack Cooper, a 
research fellow at the American Enterprise Institute. "One possibility is that people feel much 
more watched now .... They are responding less honestly to polling." 
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• Harvard acknowledged that those living under authoritarian regimes are less likely to give 
candid opinions, but said the university stands by the results of the poll because researchers 
"adhered to the highest scholarly standards. 11 

• "{Intimidation] is always o possibility in authoritarian or semi-authoritarian country, but it 
does not make attempts by social scientists to measure public opinion illegitimate, 11 Harsha said. 

• The Harvard study, conducted by scholars affiliated with the school's Ash Center for 
Democratic Governance tracked public approval for the Chinese central government-as well as 
lower levels of government-between 2003 and 2016. It found that public approval for all levels 
of government hos increased during the 13-yeor period. The researchers published their findings 
in on academic journal in fate 2019 and once again as a "policy brief" in July 2020. 

• While Harvard declined to identify the pofling company in both reports, professor Anthony 
Soich, one of three researchers behind the study, told both the Economist and the New York 
Times in 2015 that he worked with Horizon Research to conduct the survey. Harvard did not 
respond to additional questions about why it is withholding information it readily provided five 
years ago. 

• Horizon Research was founded by Yuan Yue, a former official at the Chinese Ministry of 
Justice who now serves as Horizon's chairman. The company, now known as Dotoway, hos 
extensive business ties with the Chinese government, working with more than 20 state 
governments, according to a 2019 case study on the company. Horizon Research has also directly 
worked with Chinese government officials, hosting workshops for party officials and 
cof/oboroting with on appendage of the State Council, the chief administrative organ of the 
Chinese state . 

• 

60. The Australian, Matthew Denholm, "Beijing 'agents of influence' operating in Tasmania," (July 

28, 2020) 

http s ://www. th ea ust ra Ii an. com. au/nation /po I it i cs/be iii ng-a ge nts-of-i nfl u e nee-ape rating-in

ta sma n ia / n ews-sto ry/3 9 bS 307 b43 0 a41b5903d 3d 8 90f 4a f0c4 
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• A network of members of the Chinese Communist Party-linked United Front is operating in 
Tasmania, taking its cue from Beijing in spreading CCP propaganda and influence, say several 
China experts. 

• Mark Harrison, adjunct director of the Australian National University's Australian Centre on 
China in the World, said the Tasmanian network was small but "disproportionately visible". 

CCP Crackdown on Hong Kong 

61. New York Times, Austin Ramzy, Elaine Yu and Tiffany May, "Hong Kong Is Keeping Pro
Democracy Candidates Out of Its Election," {July 29, 2020) 

https://www.nytimes.com/2020/07 /29/world/asia/hong-kong-a rrests-security-law. htm I 

• Twelve candidates, including several prominent democracy advocates, were barred from an 
upcoming legislative election, and four activists were arrested over online posts. 

• Weeks after the Chinese government imposed a new national security law on Hong Kong, 
raising fears of a broader crackdown an the semiautanomous territory, the city's authorities 
have taken aggressive steps against the pro-democracy opposition. 

• Officials an Thursday barred 12 candidates, including well-known pro-democracy figures, 
from the September legislative election. The disqualifications came a day after the police made 
what appeared ta be the first targeted arrests of faur activists accused of posting pro
independence messages online. 

• Local news outlets also reported that the government was considering postponing the 
election by as much as a year because of the coronavirus pandemic, though pro-democracy 
lawmakers argued it would be a naked attempt to avoid a loss at the poffs. 

• Opposition candidates said they had hoped to ride a wave of protests and public discontent 
to electoral success on Sept. 6. But they hod also acknowledged the fear that the government 
would disqualify candidates on the nebulous grounds that they would not uphold the Basic Low, 
the Hong Kong Constitution. 
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• 

62. Hong Kong Democracy Council, "Pro-democracy candidates disqualified from LegCo elections." 

(July 30, 2020) 

h ttps ://h kd c. us/wp-co nte nt/ up lo ads/2 020/0 7 /Pro-De mo c racy-Candid ates-D isq ua I ifi ed-fro m-LegCo
E I ect ions-Ju ly-30-202 0-2. pdf 

• In response to the outrageous decision by Hong Kong government ond election officials to 
disqualify ot feast 12 pro-democracy candidates from standing in the upcoming Legislative 
Council elections scheduled for September 6, 2020. 

• HKDC's Managing Director, Samuel, Chu, releases the following statement: 

• "The politico/ purge continues in Hong Kong today. We stond with the 12 brave pro
democracy candidates who got disqualified and banned from LegCo elections. They are the true 
leaders for the real Hong Kong. 

• We are outraged but not surprised. In the face of the determination demonstrated in the 
"Democrats 35+" primaries earlier this month in which more than 600,000 Hong Kongers cost 
their votes despite long lines, intimidation ond harassment, the Lam administration disqualified 
the pro-democracy candidates in an attempt to prevent them from winning the majority in the 
LegCo, following the pro-Democracy camp's landslide victory in the District Council Elections last 
November. 

• This is what dictators do - disqualify opposition and delay democratic elections, os Carrie 
Lam has hinted she might do, when they know they have lost the people . 

• 

63. The Spectator, Johnny Patterson, "Welcome to Authoritarian Hong Kong," (July 31, 2020) 

https://www.spectator.co. u k/a rticle/welcome-to-authoritaria n-hong-kong 
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• The natianaf security law in Hang Kang has been passed for just over a month, but the scape 
af Beijing's plans are now clear. This is a constitutional coup. The safeguards which have 
historically defended human rights in Hong Kong have been shattered. Rule of law has been 
replaced with rule by law- and the Communist Party's word is law. 

• Thursday 30 July brought home the reality of the new status quo. Hong Kongers woke up to 
the news that four young people aged between 16 and 21 years old-representing a small group 
of students who campaigned for Hong Kong independence fast year-heard a midnight knock on 
the door and were arrested. Their crime? Posting on social media, or 'organising and inciting 
secession' in the new dystopian Hong Kang. This carries up to ten years in jail. It's akin ta Boris 
Johnson choosing ta lack up members of the youth branch af the SNP . 

• 

64. New York Times, Austin Ramzy and Tiffany May, "Hong Kong University to Fire Law Professor 

Who Inspired Protests," {July 28, 2020) 

http s ://www. nyt i mes. com/ 2020/07/2 8/wo r Id/ as ia /be n ny-ta i-h on g-ko ng-u n ive rs ity. ht m I 

• Benny Tai was convicted af public nuisance charges related ta his leading rale in the 2014 
pra-demacracy Umbrella Movement. 

• The University af Hang Kang's governing bady vated an Tuesday ta fire an associate law 
prafessar wha was convicted fast year af charges related ta his leading role in the 2014 Umbrella 
Movement protests and hos remained a key figure in the city's pro-democracy movement. 

• The legal scholar, Benny Tai, was convicted of public nuisance charges lost year 
[nytimes.coml and sentenced to 16 months in prison [nytimes.coml, but he was released and 
remains on boil while his case is under appeal. 

• The university hod faced widespread calls from members of the pro-Beijing establishment to 
dismiss Mr. Toi. But his supporters argued that dismissing him would undermine academic 
freedom that has already been imperiled by a new national security law imposed by Beijing. 
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• The decision "marks the end of academicfreedam in Hong Kang," Mr. Tai said in a Facebook 
post [focebook.com}. "Academic staff in education institutions in Hong Kong arena /anger free 
ta make controversial statements to the general public about politically or socially controversial 
matters." 

• Last year the university began an investigation into Mr. Tai that led to Tuesday's decision by 
the school's council, o body dominated by members from outside the university. Arthur Li, its 
choir, is also on adviser to Carrie Lom, Hong Kong's chief executive . 

• 

65. Hong Kong Free Press, Kelly Ho, "Hong Kong Chief Exec. Carrie Lam may postpone Sept election 
citing Covid-19 - report," {July 28, 2020) 

h ttps ://hong ko ngfp .co m/2020/0 7 /28/ i ust-i n-ho ng-ko ng-c hi ef-exe c-ca r r ie-1 a m-m ay-pos t pone-sept
e I ecti o n-citi ng-covid-19-re port/ 

• The Hong Kong government may postpone the 2020 Legislative Council election amid the 
current wave of coronavirus infections, according to local media citing sources. 

• The Hong Kong Economic Times and Citizen News reported that Chief Executive Carrie Lam is 
set to hold a special meeting with the Executive Council on Tuesday and may announce that the 
race will be postponed. 

• On Saturday, former Legislative Council president Jasper Tsang suggested that the election 
could be delayed for at least o year. He said that, during the coronavirus outbreak, it would be 
difficult to fully implement anti-epidemic measures and maintain social distancing . 

• 

CCP Coercion of Taiwan 

66. Bloomberg, lain Marlow and Cindy Wang, "China's Xi Sets His Sights on Taiwan After Subduing 
Hong Kong," (July 30, 2020) 
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https ://www.bloomberg.com/news/articles/2020-07-30/ china-set-its-sights-on-ta iwan-after-hong-kong
crackdown 

• The leader wants to continue on the path of Mao and Deng by bringing more territory under 
Beijing's control. 

• Ever since Mao Zedong triumphed in 1949, prompting his Nationalist enemies to flee to 
Taiwan, Communist Party leaders have bolstered their legitimacy to rule by taming rebellious 
corners of China's vast periphery. 

• The quest to capture lost territory prompted Mao's army to subdue Tibet, where cadres co
opted Buddhist monasteries and eventually built a railway that ensured we/I-supplied garrisons 
of troops across the Himalayan plateau. He also reclaimed Xinjiang in the far west, a Muslim 
desert region the size of Iran where Silk Road traders once crossed paths with Uighurs-who 
have now been reduced to about 30% of the population of their own homeland after millions of 
China's dominant Han ethnicity moved in. After Mao's death, Deng Xiaoping further helped 
restore China's glory following the so-called century of humiliation when he negotiated the 
return of two cities lost to colonial powers. The U.K. handed over Hong Kong in 1997, and 
Portugal followed two years later with Macao. 

• Xi Jin ping has consolidated control in all of these places since taking power in 2012 and 
bolstered Beijing's hold on disputed reefs in the South China Sea. Most notably, he set up a vast 
police state in Xinjiang that sent Muslims en masse to reeducation camps, and just in July he 
imposed a sweeping national security law in Hong Kong aimed at stamping out dissent in a city 
that many in the West once hoped would spur China to embrace democracy . 

• 

CCP Military and Security Threats 

67. South China Morning Post, Tashny Sukumaran and Bhavan Jaipragas, "Malaysia rebukes Beijing 
as South China Sea 'lawfare' heats up," (July 30, 2020) 

https://www.scmp.com/week-asia/pol itics/article/3095406/ ma laysia-rebukes-bei jing-south-ch ina-sea
lawfare-heats 
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• Unusually strong statement by Malaysia takes issue with Beijing for claiming it had no right 
to seek establishment of continental shelf in northern waters 

• Move reflects Malaysia's rejection of China's 'nine-dash line' 

• A battle of diplomatic notes to the United Nations between claimants in the South China Sea 
dispute has taken a fresh turn, with Malaysia rebuking China for claiming Kuala Lumpur had no 
right to seek the establishment of its continental shelf in the northern part of the waters. 

• Instead, Prime Minister Muhyiddin Yassin's government, in a note verbale to the world body 
dated July 29, stressed that its application was fully within its rights under the UN Convention for 
the Law of the Sea (Unclos). 

• The unusually strong statement, seen by This Week in Asia on Thursday, said Malaysia 
rejected "in its entirety the contents" of an earlier note by Beijing on December 12. 

• The Chinese note had itself been a response to a Malaysian submission to on Unc!os body 
stating that there were areas of potential overlapping claims in the areas where it was seeking 
to delimit its territory. China at the time had said the Malaysian submission "seriously infringed 
China's sovereignty, sovereign rights and jurisdiction in the South China Sea". 

• In its latest response, Malaysia said it rejected "China's claims to historic rights, or other 
sovereign rights or Jurisdiction, with respect to the maritime areas of the South China Seo 
encompassed by the relevant part of the 'nine-dash line'. " 

• 

68. VIDEO - South China Morning Post, "Washington's hardened position on Beijing's claims in 

South China Sea heightens US-China tensions," (July 14, 2020) 

h ttps ://www. yo utu be. com/watch ?time con tin u e=4&v= I bm pA kOz rb M & featu re=e m b I ogo 
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• US Secretary of State Mike Pompeo made an online statement on July 13, 2020, in which he 
shared Washington's hardened position on the South China Sea. He rejected most of Beijing's 
claims within the sa-called nine-dash line that encompasses 90 per cent af the strategic area. 
China's foreign ministry hit back an July 14, calling the US challenge "graundless" and an effart 
ta sow discord. Tensian between the twa superpawers had already been an the rise over trade, 
Cavid-19 and human rights issues. 

69. South China Morning Post, Kristin Huang, "South China Sea: Beijing reclassifies navigation area 
to increase control, experts say," (July 31, 2020) 

https://www.scmp.com/news/china/di plomacy/a rticle/3095550/south-ch ina-sea-beij ing-reclassifies
n a vigat ion-area-increase 

• Change to regulation drawn up in 1974 indicative of Beijing's drive ta bring os much of the 
disputed waterway under its control as possible 

• Country is facing grawing criticism on the world stage over its claims to almost all of the 
South Chino Sea 

• China has changed the wording of a shipping regulation to identify a stretch of water 
between Hainan province and the Paracels Islands in the South China Sea as a "coastal" rather 
than "offshore" navigation area. 

• Observers said the move was indicative of Beijing's drive to bring as much of the disputed 
waterway under its control as possible. 

• The word change appeared in an amended version of a regulation - drawn up in 1974 -
regarding technical rules for the statutory testing of seagoing vessels. It will take effect on 
Saturday. 

• The regulation, titled 'Technical Rules for the Statutory Testing of Seagoing Vessels on 
Domestic Voyages" establishes the "Hainan-Xisha Navigation Area", which is bound by two 
points on Hainan island- China's most southerly province- and three in the Paracels, or Xisha as 
they are known in Mandarin. 
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• 

70. New York Times, James Anderson, "China's Arms Buildup Threatens the Nuclear Balance," (July 
29, 2020) 

https://www.nytimes.com/2020/07 /29/ opi n ion/russia-ch ina-nuclea r
wea pons. html ?ref erringSou rce=articleShare 

• Nuclear arms control is at a crossroads - not because we are approaching the deadline on 
an extension of the 2010 New Strategic Arms Reduction Treaty, but because China's nuclear 
expansion threatens ta upend decades af relative nuclear stability between the United States 
and Russia. 

• The United States and Russia have been reducing their strategic nuclear arsenals since the 
end of the Cold War. The 1991 Start Treaty a/lawed each side 6,000 deployable strategic nuclear 
warheads; the 2010 treaty, known as New Start, lowered that limit ta 1,550 operationally 
deployed strategic nuclear warheads. 

• But stability at these lower force levels will be challenged by China's nuclear ambitions. China 
is clearly moving away from the small, limited nuclear force of its past. It is fielding modern land
and sea-based strategic systems and plans to introduce an air-launched ballistic missile delivered 
by heavy bombers in the near future, achieving its own strategic nuclear triad. 

• The Defense Intelligence Agency estimates that China will at least double the size of its 
nuclear arsenal aver the next decade and is building the production capacity to expand it further. 
Given China's secrecy abaut its nuclear forces, and its manifestly aggressive strategic intentions, 
this nuclear expansion may go even further, well beyond Beijing's old "minimum deterrence'' 
doctrine. 

• Still, it is in China's interest to reverse its dangerous nuclear buildup, lest it set off a nuclear 
arms race involving the United States and Russia, and perhaps encourage other nuclear powers 
to increase their forces to keep pace. 

• Meanwhile, the United States is replacing its aging nuclear weapons systems. Our intention 
is to remain within the New Start limits of 700 strategic missiles and bombers ond 1,550 
deployed strategic warheads. 



FL-2022-00062 A-00000 861844 "UNCLASSIFIED" 4/2/2025 Page 394 

• But as Chinese nuclear farces grow in size and sophistication, the United States will have no 
choice but to reassess and adjust its own nuclear force requirements. In the past, the United 
States classified China's small nuclear arsenal as a subset of U.S. nuclear farce requirements, 
which have been largely driven by the Soviet and then Russian threat. 

• But this will not remain the case if U.S. nuclear forces remain at historically low levels and 
China's continue to expand with no discernible constraint. And the less we know about whot 
China is doing and why, the more the United States must rely on worst case scenarios to size its 
nuclear forces accordingly. 

• China's nuclear expansion and its refusal to engage in meaningful dialogue will affect 
stability on multiple levels. Increased U.S. nuclear force requirements to ensure credible 
deterrence against China would affect the United States-Russia strategic nuclear balance and 
threaten to undermine the prospects for further negotiated reductions. We should assume that 
Russia will also assess the implications of China's expansion . 

• 

Sender: "Feith, David" ~(b)(6) @state.gov> 
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OAS/S&T Staff RJ note, 12/1S/2020: Below is a chronological account of some GOF R&D, with 

representative Chi na/WIV /Shih efforts referenced. This summary is primarily based on a 
posting by an anonymous academic researcher who fol lows GO F and WIV /Shih issues. I added 

some links and my translation, while preserving her(?) original wording. 
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1. https://medium.com/@yu rideigin/la b-made-cov2-genea logy-through-the-lens-of-gain
of-fu n ction-research-f96dd7 413 7 48 

Yuri Deigin's blog "Lob-Made? SARS-CoV-2 Genealogy Through the Lens of Gain-a/
Function Research". The earliest artificially induced coronavirus recombination was in 

1990. (u:!p.1¥-JJ,..I i~.l@nittl~~Hl!t§ ff 1990~.) 

2. https ://1 in k.s p ringer .com/ co nte nt/pdf / 10 .100 7%2 F97 8-1-4 684-5 82 3-7 4 7. pdf 
Artificial splicing of the coronavirus has already begun in 1999. (AIHHiJff ~:km~-?:E 
1999~il..t Et£fH8 7 ° l 

3. https://www .ncbi. n Im .n ih .gov/pmc/arti cles/P MCll 14 74/ 
https://www .ncbi .n Im. n ih .gov /pmc/ articles/PM Cl 114 7 4/pdf /jv001393. pdf 
The technology of seamless splicing of coronaviruses was available since 2002. (Jtli:k~ 

~x~HHlB1t1:-f2002~i¥..t~7 o l 

4. https ://j vi. as m. org/ conte nt/7 6/21/1106 5 
https :// www. p n as. o rg/ content/ 100 /2 2/12 99 5 
htt ps :lj www. p n as .o rg/ con te nt/pn as/ 100/ 2 2/ 1299 5. f u 11. pdf 

5. The Spanish synthesized the SAR$ coronavirus in 2006. (l9I!II5f A1':E2006~'@i.6.x:7SARS 

m~:km~.i 
https:ljjvi .asm .org/content/80/21/10900 
https :// jvi. as m. o rg/ con ten t/jvi/80 /21/10 900. f u 11. p df 
("Construction of a Severe Acute Respiratory Syndrome Coronavirus Infectious cDNA 

Clone and a Rep/icon ta Study Caronavirus RNA Synthesis" by Fernando Almazan et al., in 
Spain, 2006) 

6. In 2007, Shi Zhengli replaced the RBD part of the coronavirus for the first time. (2007~ 

1:l' lE flfj~ -~:@~nit~MwB1RBD=g:~-$f) https://link.springer.com/book/10.1007 /978-
1-4939-2438-7, 
And cooperating with Ralph Barie to artificially passage mice to produce SARS-MA15 

coronavirus adapted to mice. ( ... ~)~f□ Ralph Baric'@if1=ffl1J\M,)..If1¥1"tF'±~@:1j,fit 

81 SARS-MA15 m ~:km~) 
https:ljwww .ncbi .n Im. n ih .gov /pmc/articl es/PM Cl 769406/ 
https :// www. n c bi. n Im. n i h. gov/pm c/ a rti c I es/PM C 17 69406/pdf / p pat. 003 000 5. pdf 

7. In 2008, Ralph Barie officially began to replace the RBD of the human SAR$ virus with 
the S protein gene sequence of the bat virus. (2008.1:j:.Ralph BariclErt:ff ~fj:j:e,J,.. {*SARS 

m~l¥-:l R Bo~iu ~simw s<:is ~at;~~ ~11 ~. i 
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htt ps :U www. p n as .o rg/ content/ 105 /50 / 19944 

https://www .pnas.org/ content/pnas/105/50/19944. fu 11. pdf 

8. In 2015, the entire S protein was replaced, RsSHC014-SHC014. (20151:f.3f~tfi~J~~1'S 

ffl: B, RsSHC014-SHC014.) https://www.nature.com/articles/nm.3985 ("A SA RS-like 
cluster of circulating bat coronoviruses shows potential for human emergence" by Shih 

Zheng-Li, Vineet D. Menachery, Ralph S. Barie, et al.) 

9. In 2016, work on Rs3367 accomplished. (20161:f., Rs3367) 

https:ljwww.pnas.org/content/113/11/3048.full 

htt ps :// www. p n as. o rg/ con te nt/pn a s/113/ 11/3048. f u 11. p df ( "SA RS-I ike Wf Vl -Co V poised 
for human emergence", by Vin eet D. Menachery, Ra I ph S. Barie, et a I.) 

10. In 2017, Wuhan Institute of Virology produced 8 chimeric viruses in a row. It is all about 

replacing the newly found RBD on the bat with the WIV-1 skeleton. (20171:f., 'ltt59.Mw 
~Jf~pfr , ~~81'-itti?i~~o ~~tE~~~ J:.t)rttJ1J~RBD~iUw1v-1 ~~J:.o 
https:ljwww .ncbi .n Im. n ih .gov /pmc/articl es/PM CS 708621/, 

htt ps :// www. n cb i. n Im. n i h. gov/pm c/ articles/PM CS 7086 21/pdf / p pat .100669 8. pdf 
("Discovery of o rich gene pool of bot SARSreloted coronoviruses provides new insights 
into the origin of SARS coronovirus" by Hu Ben, Shih Zheng-Li et al.) 

11. The activity of artificially inserting Furin restriction sites into the coronavirus began in 

2006. Add R RSR R to SARS-COV. (AI.(:£ 7ff t;l;: m~ ~ tffiFurin ffi-1.)J 1:u,~, 83 ~ 3 20061:f.Wi 

E.t~Jf9g7 ° SARS-COV9J:h□ ARRSRR.) 

https://www.ncbi .n Im. n ih .gov /pmc/articl es/PM C7111780/11. 

https:ljwww .ncbi .n Im. n ih .gov /pmc/articl es/PM C7111780/pdf/ ma in. pdf 
("Furin cleavage of the SARS coronovirus spike glycoprotein enhances cell-cell fusion but 
does not affect virion entry" by Kathryn E. Follis, Joanne York, Jack H. Nun berg) 

12. In 2008, Japan did RRKR work. Again, it's SARS. (20081:f., B ~, RRKR, IE] ti ~SARSo 

htt ps :// www. n cb i. n Im. n i h. gov/pm c/ articles/PM C2 5 83 6 54/ 
https:ljwww .ncbi .n Im. n ih .gov /pmc/ articles/PM C2583654/pdf/1412-08. pdf 

(" Entry from the Cell Surface of Severe Acute Respiratory Syndrome Coronovirus with 
Cleaved S Protein as Revealed by Pseudotype Virus Bearing Cleaved S Protein" by 

Watanabe et al., in Japan) 

13. In 2009, in the United States, did SARS work, RRSRR. (20091:f., SARS, ~~. RRSRRo 

) 

htt ps :// www. n cb i. n Im. n i h. gov/pm c/ articles/PM C 2 6 600 61/ 
https:ljwww .ncbi .n Im. n ih .gov /pmc/ articles/PM C2660061/pdf/zpg58 71. pdf 
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("Activation of the SARS coronavirus spike protein via sequential proteolytic cleavage at 
two distinct sites" by Sandrine Belouzard, Victor C. Chu, and Gary R. Whittaker) 

14. In 2015, Shi Zhengli introduced S746R and N762A into HKU4 to reconstruct the M ERS 

virus. (2015 ~, ~ iE ~~tt H KU4 cp ~ I A.57 46R;f:D N 762A, ~~ 7 ME RS~~ o 

https:ljwww .ncbi .n Im. n ih .gov /pmc/articl es/PM C4524054/ 

https://www .ncbi .n Im. n ih .gov /pmc/ articles/PM C4524054/pdf /zjv9119. pdf 
(''Two Mutations Were Critical for Bat-to-Human Transmission of Middle East 
Respiratory Syndrame Coranavirus" by Shih Zheng-Li et al.) 

15. RalphBaric formally confirmed in 2019 that the furin restriction site can increase the 

pathogenicity of the virus. (Ralph Baric-7.f 2019~iE A~ >E'. 7 furinffi¾!J1u,~, '6J J.)JW 1.Joffef 

m?&ffeftL ) 
https://jvi .asm .org/content/94/5/e0l 77 4-19 
htt ps :lj j vi .as m .o rg/ con ten t/jvi /94 /5/ e0 177 4-19. f u 11. pdf 
("Trypsin Treatment Unlocks Barrier for Zoanatic Bat Coranavirus fnfectian Coranavirus 
f nf ection ") 

16. In the same year, the Beijing laboratory inserted the RRKR site into the chicken IBV 

corona virus, al lowing the virus to infect nerve eel Is. ( 15] ~, ~t* ~~&~ tt:X~ S<:l I BVJtl~ 

~~ cp Ra A. 7 R RKR1li ~, i1 m~ oJ 1.-i @:5tl:1$ t£ tBl ~El O 
) 

https:ljwww .ncbi .n Im. n ih .gov /pmc/articl es/PM C6832359/ 

https://www.ncbi .n Im. n ih .gov /pmc/articl es/PM C6832359/pdf /vi ruses-11-00972. pdf 

In the process of exploring virus functions, various accidents often occur. The unfinished 
version of biological and chemical weapons is often more dangerous than the 
completed version. Such weapons have not yet been controlled. Once leaked, the 
consequences would be disastrous. Complete biological and chemical weapons are not 
so dangerous because they have been controlled. However, the research and 
development process of biochemical weapons will definitely go through the process of 
natural pathogens ➔ (uncontrolled) acquisition of functional modified pathogens ➔ 
(uncontrolled) weapon-level pathogens ➔ controlled biochemical weapons. Such semi
finished products are always the most dangerous. 

(t~~~~~1i~~&@t1fi cp . t~m~ tl:D!ilafcJi ~9~ 0 *icRtX&S<:l'±1cITT~1l1ltb 

ic m K& S<:l '± { t ITT~:@ t.J □ ®J& 0 ~ 1$ s<J ITT~ i'5J * i& 1s§ ffiU , - a 5t!Ui , Fis~~ iij i~J~ 0 

ic~s1:±1cm~ rn 7'J 2t~~1s§ . &rm 59:~~ z.®:~@ 0 

1!L~, ~ 1t. iitS~ kif o: tr fl£- 5E ~ i~ tr El rim~ i:t ➔ ( ::f :¥H@~) i-f fij JjJ ~E 29: ~ 

m ~ 1:t ➔ c 1' ~t@~) it Sill m ~ 1:t->~t@~ ~ 1t. iitS~ tr fl£ 0 ~ 1$ s1 * nx mi* m 
t~~~®:~&s1 ° l 
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Sender: (b)(6) state.gov> ,.__ ________ __, 

Recipient: Gibbs, Jeffrey J (b)(6) 
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OAS/S&T Staff RJ note, 12/15/2020: Below is a chronological account of some GOF R&D, with 
representative China/WIV /Shih efforts referenced. This summary is primarily based on a 
posting by an anonymous academic researcher who follows GOF and WIV/Shih issues. I added 
some links and translation. 

1. https://med i u m.com/@yurid eigi n/I ab-made-cov2-genea logy-through-the-lens-of-gain
of-f unction-res ea re h-f 96d d 7 413 7 48 
Yuri Deigin's blog "Lab-Made? SARS-CoV-2 Genealogy Through the Lens of Goin-of
Function Research". The earliest artificially induced coronavirus recombination was in 

1990. ( :i\i-¥-ir-J A.lit~ ~:{k#1~ -f' fn,{E 1990 -f .) 

2. https://li nk.springer.com/content/pdf/10.1007%2F978-1-4684-5823-7 4 7 .pdf 

Artificial splicing of the coronavirus has already begun in 1999. (A...L.:fff-.J-4,U,R:1~44 
1999 -f:i,te...tl-ff-M; 7" ) 

3. https://www .ncbi .n Im. n ih .gov /pmc/articl es/PM Cl 114 7 4/ 
https://www .ncbi .n Im. n ih .gov /pmc/articl es/PM Cl 114 7 4/pdf /jv001393. pdf 

The technology of seamless splicing of coronaviruses was available since 2002. ( ~:Jk#1 
-4:-Jt,tA:.t#-.J-4-b{;.ft~ 2002 Jf-:r,t1'j" 7" ) 

4. https://jvi. asm .org/ content/76/21/11065 

https://www.pnas.org/ content/100/22/12995 
https://www.pnas.org/content/pn as/100/22/12995. fu 11.pdf 

5. The Spanish synthesized the SARS coronavirus in 2006. ( ~ Jj£ !f- A.,?±. 2006 -f ¾- IN.. T 
SAR$ ,li:j:1(:1~4.) 
https://jvi. asm .org/ content/80/21/ 10900 
h tt ps :// j vi. as m. o rg/ content/ jvi /80 /21/ 109 00. f u 11. pd f 
("Construction of a Severe Acute Respiratory Syndrome Coronovirus Infectious cDNA 
Clone and a Rep/icon to Study Coronovirus RNA Synthesis" by Fernando Almazan et al., in 
Spain, 2006) 

6. In 2007, Shi Zhengli replaced the RB D part of the corona virus for the first time. (2007 -f 
,-G .iE All ;r,-;J: ~.J--#t~:j:l(:;~4ir-J RBD .:g[I½"-) 

https://li nk. springer.com/book/10.1007 /978-1-4939-2438-7, 
And cooperating with Ralph Barie to artificially passage mice to produce SARS-MA15 

coronavirus adapted to mice. ( ... i,:J. 71.. {P Ralph Barie ¾-1t JTI , J, f{\. A..1-- ft{\ r 1.. it.Jil, J, 
fl\. ir-J SARS-MA15 ~R:;~ 4) 
https://www .ncbi .n Im. n ih .gov /pmc/articl es/PM Cl 769406/ 
https://www .ncbi .n Im. n ih .gov /pmc/articl es/PM Cl 769406/pdf /p pat. 0030005. pdf 
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7. In 2008, Ralph Barie officially began to replace the RBD of the human SARS virus with 

the S protein gene sequence of the bat virus. (2008 4 Ralph Barie JE .A. -fr·Hdl".-A. #. 
SARS #i~tr-J RBD ,ttJ1j~f£#1c$-b9 S ~ 0 £_[ij]f-J1]X.) 
https://www.pnas.org/content/105/50/19944 

h tt ps :// www. p n as. o rg/ con ten t/p n as/ 105 / 50 / 19 944. f u 11. pd f 

8. In 2015, the entire S protein was replaced, RsSHC014-SHC014. (2015 lf--fr-:lt;; .tAt ~ Ii'--- S 

k iJ , RsSHC014-SHC014.) https://www.nature.com/articles/nm.3985 ("A SARS-like 
cluster of circulating bat coronoviruses shows potential for human emergence" by Shih 

Zheng-Li, Vineet D. Menachery, Ralph S. Barie, et al.) 

9. In 2016, work on Rs3367 accomplished. (2016 lf--, Rs3367) 

h tt ps :// www. p n as. o rg/ content/ 113 / 11/ 3048. f u 11 
https://www.pnas.org/content/pn as/113/11/3048. fu 11. pdf ("SA RS-like W/Vl-Co V poised 
for human emergence", by Vineet D. Menachery, Ralph S. Barie, et al.) 

10. In 2017, Wuhan Institute of Virology produced 8 chimeric viruses in a row. It is all about 

replacing the newly found RB D on the bat with the W IV-1 skeleton. ( 2017 4, A :x. :;fii 
c$-,6ff t'C Jifr , ii :i.½ 8 1'"-t1f_ 1} #1 ~ " ± ~-Tl':-~ :l:,t !J- _l_ ~fd\. 11] ir-J RB D it J1J WI V-1 1J· * 
...Lo ) 
https://www .ncbi .n Im. n ih .gov /pmc/articl es/PM CS 708621/, 
https://www .ncbi .n Im. n ih .gov /pmc/articl es/PM CS 708621/pdf /p pat.1006698. pdf 

("Discovery of a rich gene pool of bat SARSrelated coronaviruses provides new insights 
into the origin of SARS coronavirus" by Hu Ben, Shih Zheng-Li et al.) 

11. The activity of artificially inserting Furin restriction sites into the coronavirus began in 

2006. Add RRSRR to SARS-COV. ( J....J_,(f_ JffAt#1c$-Xt.t Furin ffi4·b7 {_i,R, b9 tJ 'M 2006 lf
:r;t e... j~ -fr-:/tf; -r O SARS-COV er 1},::r A. RRSRR.) 

https://www .ncbi .n Im. n ih .gov /pmc/articl es/PM (7111780/11. 

https://www .ncbi .n Im. n ih .gov /pmc/articl es/PM C7111780/pdf /main. pdf 
("Furin cleavage of the SARS coronavirus spike glycoprotein enhances cell-cell fusion but 
does not affect virion entry" by Kathryn E. Follis, Joanne York, Jack H. Nun berg) 

12. In 2008, Japan did RR KR work. Again, it's SARS. ( 2008 lf--, 8 ,$-., RR KR, !ii) l-f :it_ SARS o 

https://www .ncbi .n Im. n ih .gov /pmc/articl es/PM (2583654/ 
https://www .ncbi .n Im. n ih .gov /pmc/articl es/PM C2583654/pdf /1412-08. pdf 

("Entry from the Cell Surface of Severe Acute Respiratory Syndrome Coronovirus with 
Cleaved S Protein as Revealed by Pseudotype Virus Bearing Cleaved S Protein" by 

Watanabe et al., in Japan) 

13. In 2009, in the United States, did SA RS work, RRSR R. (2009 lf-, SARS, ~ [!1 , R RSRR" ) 

https://www .ncbi .n Im. n ih .gov /pmc/articl es/PM C2 660061/ 

https://www .ncbi .n Im. n ih .gov /pmc/articl es/PM (2660061/pdf /zpq58 71. pdf 
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("Activation of the SARS coronavirus spike protein via sequential proteolytic cleavage at 
two distinct sites" by Sandrine Belouzard, Victor C. Chu, and Gary R. Whittaker) 

14. In 2015, Shi Zhengli introduced S746R and N762A into HKU4 to reconstruct the MER$ 

virus. (2015 lf-, ,-G .iE mH±. HKU4 <f 5) A. S746R { 0 N762A, 't Jt 1 MER$ :J~ 4, o 

https://www .ncbi .n Im. n ih .gov /pmc/arti des/PM (4524054/ 
https://www .ncbi .n Im. n ih .gov /pmc/articl es/PM (4524054/pdf /zjv9119. pdf 
("Two Mutations Were Critical for Bat-to-Human Transmission of Middle East 
Respiratory Syndrome Coronovirus" by Shih Zheng-Li et al.) 

15. RalphBaric formally confirmed in 2019 that the furin restriction site can increase the 
pathogenicity of the virus. (RalphBaric ,/i_ 2019 4- JE J,(t/i] ,t T furin fliit-h; {_i,-!i, ,if i,:J.Jt-f;u 

:;~ _. ft :;~ · ti O ) 

https://jvi. asm .org/content/94/5/ e0l 774-19 
https://jvi. asm. org/content/jvi/94/5/ e0l 77 4-19. ful I. pdf 
("Trypsin Treatment Unlocks Barrier for Zoonotic Bat Coronavirus f nfection Coronovirus 
f nfection") 

16. In the same year, the Beijing laboratory inserted the RRKR site into the chicken IBV 

coronavirus, allowing the virus to infect nerve cells. ( r.:iJ 4-, ~t. .i, ~ -4ft '£ 4 ;,:f) ir-J IBV ;ff. 
R:J~ 4, it' .ft A. -r RRKR {_i,?i,, il1~ 4 nT i,:J. ~ ;/U,y tlc: illJ Jlr2. o ) 

https://www .ncbi .n Im. n ih .gov /pmc/articl es/PM (6832359 / 
h tt ps :// www. n cb i. n Im. n i h. gov/pm c/ a rt i cl es/PM CG 83 2 3 5 9 /p df / virus es-11-009 7 2. p df 

In the process of exploring virus functions, various accidents often occur. The unfinished 
version of biological and chemical weapons is often more dangerous than the 
completed version. Such weapons have not yet been controlled. Once leaked, the 
consequences would be disastrous. Complete biological and chemical weapons are not 
so dangerous because they have been controlled. However, the research and 
development process of biochemical weapons will definitely go through the process of 
natural pathogens ➔ (uncontrolled) acquisition of functional modified pathogens ➔ 
(uncontrolled) weapon-level pathogens ➔ controlled biochemical weapons. Such semi
finished products are always the most dangerous. 

( -t!i i-" #1 ~ 5}] ns tr-] ?.t ii ii of I rp ' tl ,,y;· ½ tb JW., % ii' ~i i'I- " t,.. :k'. ~ Jtfi. tr-] ± 1t A gS ,{i ,{i H:, 
'.t n\ Jt&. {r-J ± 1t A ~ ~ no Jt fit o .it l-t {r-J A ~ i/rJ t,.. ;flt -rt-ill'), - P- ,tlt ;1% , .€i * ;r; ~-it llL 
'.t~tr-J±~A~mh~il~~. &~~~.it~Jt~o 
~k, ±~AE~~~~~-:t½U~~~~~~ ➔ C~±~ir-J) ~~~~~~ 
:;~ Jt, 1,t. ➔ C ~ "l H: 69 ) A ~ M.. :;~ Jt, 1t-> "l H: 69 ± 1t A ~ tr-J ~ i-L .it l-t tr-J --f A ,7u 1-j<._ itt_ 
i'jl k ll ;t ft 69 " ) 
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From: "Asher, David" I( b) ( 6) ~@state.gov> 

To: 
Gibbs, Jeffrey J 'l',L-~=~OV>; 
DiNanno, Tho @state.gov> 

(b )(6) state.gov>; 
CC: b 6 state.gov>; 

(b )(6) state.gov> 

Subject: 
DRAFT: Hello from the US Department of State - interested in getting your take 
on potential COV19 origins and implications 

Date: Wed, 23 Dec 2020 23:29:19 +0000 

What do you think about reaching out to Ebright at Rutgers in light of Mike's research? 

Dear Professor Ebright, 

(b)(5) Deliberative Process 

Best regards, 

David Asher 

Sender: "Asher, David" l(b)(6) ~state.gov> 

Gibbs, Jeffrey J ......... ........,,.,. ......... ::....:::..:=;,;,,,;ao, _ >; 
DiNanno, Thom state.gov>; 

Recipient: rh Hf.) >; 
ate.gov>; 

(b)(6) . OV> 
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To stop the next pandemic, we need to unravel the 
origins of COVID-19 
David A. Relman•,b.c,d,, 

We find ourselves ten months into one of the most 
catastrophic global health events of our lifetime and, 
disturbingly, we still do not know how it began. What's 
even more troubling is that despite the critical impor
tance of this question, efforts to investigate the origins 

of the severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) virus and of the associated disease, 
coronavirus disease 2019 (COVID-19), have become 

mired in politics, poorly supported assumptions and 
assertions, and incomplete information. 

SARS-CoV-2 is a betacoronavirus whose apparent 
closest relatives, RaTG13 and RmYN02, are reported 

to have been collected from bats in 2013 and 2019, 
respectively, in Yunnan Province, China (1 ). COVID-19 

was first reported in December 2019 more than 1,000 
miles away in Wuhan City, Hubei Province, China. 

Beyond these facts, the "origin story" is missing many 
key detai ls, including a plausible and suitably detailed 

recent evolutionary history of the virus, the identity 
and provenance of its most recent ancestors, and sur
prisingly, the place, time, and mechanism oftransmis
sion of the fi rst human infection. Even though a 

definitive answer may not be forthcoming, and even 

though an objective analysis requires addressing 

To avoid or mitigate the dire consequences of this and future pandemics (here, people in PPE bury a victim in Delhi, India 
in June), unraveling the origins of SARS-CoV-2 and COVID-19 will be essential-even though a definitive answer may be 
elusive, and an objective analysis means broaching some uncomfortable possibilities. Image credit: Shutterstock/ 
PradeepGaurs. 

"Department of Medicine, Stanford University School of Medicine, Stanford, CA 94305; bDepariment of Microbiology & Immunology, Stanford 
University School of Medicine, Stanford, CA 94305; 'Center for lntemational Security and Cooperation , Stanford University, Stanford, CA 94305: and 
dlnfectious Diseases Section, Veterans Affairs Palo Alto Health Care System, Palo Alto, CA 94304 
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Academy of Sciences. 

'Email: relman@stanford.edu. 
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pu~ue this question . Preventing the next pandemic 
depends on understanding the origins of this one. 

There are several potential origin scenarios. First, 
SARS-CoV-2 may have evolved in bats, which are 
known reservoirs of immense coronavirus diversity 
(2), and then spread directly, or indirectly via an inter
mediate host, to humans th rough natura I mechanisms. 
The degree of anticipated but undiscovered natural 
diversity clearly lends support to this scenario, as well 
as support to other scenarios. Second, SARS-CoV-2 or 
a recent ancestor virus may have been collected by 
humans from a bat or other animal and then brought 
to a laboratory where it was stored knowingly or un
knowingly, propagated and perhaps manipulated ge
netically to understand its biological properties, and 
then released accidentally. 

Some have argued that a deliberate engineering 
scenario is unlikely because one would not have had 
the insight a priori to design the current pandemic 
virus (3). This argument fails to acknowledge the pos
sibility that two or more as yet undisclosed ancestors 
(i.e., more proximal ancestors than RaTG13 and 
RmYN02) had already been discovered and were be
ing studied in a laboratory-for example, one with the 
SARS-CoV-2 backbone and spike protein receptor
binding domain, and the other with the SARS-CoV-2 
polybasic furin cleavage site. It would have been a 
logical ne)(t step to wonder about the properties of 
a recombinant virus and then create it in the labora
tory. Alternatively, the complete SARS-CoV-2 sequence 
could have been recovered from a bat sample and vi
able virus resurrected from a synthetic genome to study 
it, before that virus accidentally escaped from the lab
oratory. The third scenario, seemingly much less likely, 
involves laboratory manipulation or release, with the 
clear intention of causing harm. 

Even though strong opinions abound, none of 
these scenarios can be confidently ruled in or ruled 
out with currently available facts. Just because there 
are no public reports of more immediate, proximal 
ancestors in natural hosts, doesn't mean that these 
ancestors don't exist in natural hosts or that COVID-
19 didn't began as a spillover event. Nor does it mean 
that they have not been recovered and studied, or 
deliberately recombined in a laboratory. 

Why do these distinctions matter? If we find more 
concrete evidence of a "spill-over" event with SARS
CoV-2 passing directly from bat to human, then efforts 
to understand and manage the bat-human interface 
need to be significantly strengthened. But if SARS
CoV-2 escaped from a lab to cause the pandemic, it 
will become critical to understand the chain of events 
and prevent this from happening again. Rather than 
resorting to hunches orfinger-pointing, each scenario 

must be systematically and objectively analyzed using 
the best available science-based approaches. There is 
a path to greater clarity. It requires scientific rigor, fo
rensic approaches, deliberate methods, transparency, 
and cooperation. 

In an effort to reveal the origins of the pandemic, 
researchers so far have focused on the SARS-CoV-2 

Reiman 
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pandemic virus tells us only so much . First, the closest 
known relatives, RaTG13 and RmYN02, are not that 
close (4). Second, there is probably more than one 

recent ancestral lineage that contributes to SARS-

CoV-2 because its genome shows evidence of recom-

bination between different parental viruses. In nature, 

recombination is common among coronaviruses. But 

it's also common in some research laboratories where 

recombinant engineering is used to study those 

viruses. The bottom line is simple: We need to iden-
tify the immediate parent(s) of SARS-CoV-2, and 
they're missing. 

To find its parents and understand its recent 
history, we need 1) additional genome sequences of 

coronaviruses from relevant bats and other suspect 

A deliberative process for investigating the origins of 
this pandemic must be representative of all relevant 
disciplines, expertise, and stakeholders; must achieve 
political neutrality, scientific balance, and access to 
all relevant information and samples; and must operate 
with transparency and independent oversight. Without 
these features, it will not be credible, trustworthy, 
or effective. 

hosts-some of these likely exist already in laborato
ries, given the efforts so far undertaken to survey bats 
in particular (2, 5); 2) measurements of SARS-CoV-2 
evolution under a variety of defined conditions so that 
differences between viral genomes can be under

stood better as differences in time on an evolutionary 
clock; and 3) data from antibody surveys of humans at 

high risk of coronavirus exposure and from past cases 
of similar disease, so that previously unrecognized en
counters can be revealed. In addition, we need to ad
dress whether there is information about host or 
environmental samples that contain recent ancestors 
of SARS-CoV-2, data perhaps not yet publicly avail
able. More generally, are there relevant scientific data, 
including from coronavirus engineering worlc: in labo
ratories, that have not been shared widely? Who knew 
what about relevant viruses and cases of disease be
fore December 2019, and when? This information will 
go a long way toward clarifying the origins of this pan
demic, even if certainty continues to elude us. 

The means are just as important as the goals. An 
investigative process should be transparent, collabo
rative, international, and, to the extent possible, de
void of political interest. Recent, productive scientific 
collaborations between the United States and China, 
for example, provide hope that such a process can be 
achieved. But the kind of effort required will need to 
expand far beyond what's taken place so far, and na
tions other than the United States and China will need 
to be involved. Conflicts of interest by researchers, 
administrators, and policymakers on all sides must 
be revealed and addressed, and all relevant global 

PNAS I November 24, 2020 I vol. 117 no. 47 I 29247 
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Hea Ith Organization and The Lancet COVI D-19 Com- COVI D-19 clearly serves the interests of every person 

mission (6) have hinted that they have taken some first in every country on this planet. It will limit further re-

steps, but their efforts so far have been cloaked in criminations and diminish the likelihood of conflict· 
secrecy (7, 8). A deliberative process for investigating ' it will lead to more effective responses to this pan-
the origins of this pandemic must be representative 

demic, as well as efforts to anticipate and prevent the 
of all relevant disciplines, expertise, and stakeholders; 

next one. It will also advance our discussions about must achieve political neutrality, scientific balance, 
and access to all relevant information and samples; 
and must operate with transparency and independent 
oversight. Without these features, it will not be cred
ible, trustworthy, or effective. 

risky science. And it will do something else: Delineat

ing COVID-19's origin story will help elucidate the 

nature of our very precarious coexistence within the 

biosphere. 

1 Y. -Z. Zhang, E. C. Holmes, A genomic perspective on the origin and emergence of SARS-CoV-2. Cell 181, 223-227 (2020). 
2 A. Latinne et al., Orig,n and cross-species transmission of bat coronaviruses in China. Nat. Commun. 11, 423S (2020). 
3 K. G. Andersen, A. Rambaut, W. I. Lipkin, E. C. Holmes, R. F. Garry, The proximal origin of SARS-CoV-2 Nat. Med. 26, 4S0-<152 (2020) 
4 M. F. Bon, el al., Evolutionary origins of the SARS-CoV-2 sarbecovirus lineage responsible for the COVI D-19 pandemic. Na!. Microbio!. 

(2020). 
5 Z. Wu et al., Deciphering the bat virome catalog to better understand the ecological diversity of bat viruses and the bat origin of 

emerging infectious diseases. JSME J. 10, 609---h20 (2016). 
6 J. D. Sachs et al., The Lancet COVID-19 Commission. l.,:mcet 396, 454-455 (2020). 
7 World Health Organ,zat,on, WHO experts to travel to China. https:/lwww.who.int/news-room/detail/07-07-2020-who-experts-to

travel-to-chinal. Accessed 20 September 2020. 
8 P. Nuki, S. Newey, Scientists to examine possibility Covid leaked from lab as part of invest,gation into virus origins. The Telegraph, 1 S 

September 2020. h ttps://www. telegraph .co. u kl glob a 1-h ea Ith/science-and-disease/sci en ti sts-exa min e-p ossi bi Ii ty-covi d-lea ked-1 ab
pa rt-in vesti g at ion/. Accessed 27 September 2020. 
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Subject: 
04.06.2020 1600ET 

----fSW) Coronavirus Global Response Coordination Unit SitRep No. 99 -

U.S. DEPARTMENT of STATE 
Coronavirus Global Response Coordination 
Unit/Repatriations Task Force 
SITREP No. 99 
April 6, 2020 -1600 ET 

(U) Latest Update 
• (U) There are 1,309,439 confirmed cases worldwide, 72,638 deaths, and 

273,546 recovered patients. (Johns Hopkins CSSE) 

(SBU) Repatriation Efforts 
• (SBU) The majority of U.S. citizens in Peru that requested repatriation 

assistance have been successfully returned (more than 5,000) with roughly 
2,300 still awaiting assistance. (Repatriation Task Force) 

• (SBU) Mission India repatriated roughly 1,000 American citizens this past 
weekend; approximately 5,000 American citizens are still awaiting assistance, 
more flights are scheduled for this week. (Repatriation Task Force) 

• (SBU) 275 U.S. citizens and residents were repatriated from Bangladesh on 
April 5. (SCA) 

(SBU) Global Coronavirus Developments 
• (U) UK PM Boris Johnson was admitted to the ICU for COVID-19. (WaPo) 
• (U) Queen Elizabeth II delivered a rallying message to the UK; it is the fourth 

time since her reign began that she has given such an address. (BBC) 
• (SBU) Iran's Health Ministry Spokesman claimed China provided false 

information about Wuhan's death toll, and argued that China had misled other 
countries in its fight against the outbreak. (20 RPO DlIBAI 182) 

• (U) The UN expressed alarm at a "horrifying global surge in domestic 
violence" linked to lockdowns imposed in response to the pandemic. (Al 
Jazeera) 

• -{SBU) Qatar's public health statistics show the majority of cases come from 
the young male migrant population. (20 DOHA 2 78) 
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• (U) Poland will hold its presidential election in May even if the nationwide 
lockdown remains in place. (NYT) 

• (U) A partially built COVID-19 testing center was destroyed by local 
residents in Abidjan who feared facility patients would spread the 
epidemic. (France24) 

(SBU) International Assistance 
• (SBU) Russia has to date dispatched/pledged over 4,000 test kits, 80 tons of 

medical equipment, 200 personnel, and specialized military vehicles to over 
20 countries. (20 ittOSCOW 394) 

• (SBU) The President of the European Commission called for a "Marshall 
Plan" for Europe in the next EU budget. (20 USE U BRUSSELS 2 78) 

• (SDU) On April 7, the Eurogroup will resume discussions on a financial 
instrument to address the crisis; up to $259 billion could be made available 
from the European Stability Mechanism. (20 USEU BRUSSELS 278) 

• (U) Australian aid groups called for increased Australian assistance to 
vulnerable neighbors in the Pacific. (The Guardian) 

• (U) 14 Latin American countries requested assistance totaling $4.48 billion 
from the IMF amid the COVID-19 outbreak. (FT) 

• -fSB-Ut Romania accessed a World Bank $432 million line of credit to combat 
the pandemic. (20 BUCHAREST 408) 

(SBU) Third Country Response Efforts and International Travel 
• (U) Japan will declare a month long state of emergency in Tokyo and six 

other prefectures. (Japan Times) 
• (U) Turkey will minimize troop movement in Syria to contain the pandemic. 

(Al Jazeera) 
• (SBl:Jj Saudi Arabia issued directives to allow Saudi citizens to return home, 

despite its international flight ban. (20 RJYADH 490) 
• (U) More than 20,000 Pakistani workers in the UAE are seeking to return 

home. (NYT) 

(SBU) Economic and Supply Chain Impact 
• (SBU) Nearly 500,000 Croatians have filed for unemployment benefits. (20 

ZAGREB 340) 
• (SBU) Azerbaijan approved a $588 million economic stimulus plan. (20 

BAKU 286) 
• -{-S-B--8tPakistan's pilot union called for an end to flights. (20 ISLAMABAD 

704) 
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• (SBU) Rwanda anticipates a need for $300 to 500 million for economic losses 
from now until June. (20 KIGALI 284) 

(SBU) Post Operations 
• (SBU) The Department extended AD/OD for Embassy Ashgabat for an 

additional thirty days. (State 35792) 
• (SBU) The Department extended AD for Consulate General Milan for an 

additional thirty days. (State 35790) 

ApprovedJ(b)(6) I 
For additional information, please visit https://usdos.sharcpoint.comisitcs/S CGRCU/Public/. 
The Coronavirus Global Response Coordination Unit may be reached at 202-647-1255 or 
S CGRCU(a'1groups.stc1te.gov. The Repatriations Task Force may be reached at 202-647-4888 or 
TF 7 AO 1 (((groups.state.gov. 

SENSITIVE BUT UNCLASSIFIED 
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U.S. DEPARTMENT of STATE 
Coronavirus Global Response Coordination 
Unit/Repatriations Task Force 
SITREP No. 98 
April 6, 2020 - 00630 ET 

(U) Latest Update 
• (U) There are 1,277,962 confirmed cases worldwide, 69,555 deaths, and 264,439 

recovered patients. {fohns Hopkins CSSE) 

(SBU) Repatriation Efforts 
• fSB-lJt Over 44,000 U.S. citizens and residents have repatriated via 446 flights 

from 73 countries. (Repatriation Task Force) 
• (SBU) There are 80 upcoming repatriation flights currently scheduled world,vide 

for a total of 9,219 passengers. (Repatriation Task Force) 
• (SBU) 450 U.S. citizens and residents were repatriated from Peru on April 5, 

making 5,600 to date. (Repatriation Task Force) 
• (SBU) Two charter flights with 350 U.S. citizens and residents departed India on 

April 5. (Repatriation Task Force) 
• (SBU) An April 5 flight brought 224 U.S. citizens out of Egypt, as well as 89 

permanent residents and others, including foreign medical personnel. 
(Repatriation Task Force) 

• (SBU) 3 U.S. citizens were successfully repatriated from Burundi via Belgium on 
April 5. (Embassy Brussels) 

• fSW) 267 passengers departed Rangoon on an April 6 repatriation flight, 
including 252 U.S. citizens and 9 LPRs. (Embassy Rangoon) 

• fSBtJ) 303 passengers departed Nepal on April 5, including 226 U.S. citizens and 
62 LPRs. (En1bassy Kathmandu) 

(SBU) Global Coronavirus Developments 
• f&B--8) On April 5, South Sudan confirmed its first COVID-19 case. (iOJUBA 

966) 
• (U) British Prime !vlinister Boris Johnson was admitted to hospital for tests on 

April 5 ten days after testing positive for the virus. (Reuters) 
• (U) On April 5, Barbados and Haiti reported their first deaths linked to the 

coronavirus outbreak. (Reuters) 

(U) Medical Supply Chain Efforts 
• (SBU) A FEJv1A distribution center received on April 5 Taiwan's donation of 

100,000 N9 5 masks and 300,000 standard surgical masks. (FEMA Liaison) 
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(U) International Assistance 
• ~ Following a Philippine government request for "epidemic prevention" 

assistance, a 12-person team of Western and traditional medicine-trained PRC 
doctors arrived in Ivfanila on April 5. (JO MANILA 568) 

(U) Third Country Response Efforts and International Travel 
• (SBU) On April 3, an imam at the Grand Mosque in 1\/Iecca stressed prayer as the 

best means to combat COVID-19 (_20JEDDAH 144). 
• (U) Malta placed 1,000 African migrants under mandatory quarantine on April 5 

at the camp in Hal Far after an outbreak of COVID-19. (Reuters) 
• (U) Guatemala asked the United State,5 to limit the deportations to 25 persons 

per plane due to concerns about the spread of the coronavirus. (Reuters) 

(U) Economic and Supply Chain Impact 
• (SBU) The Costa Rican government announced plans to charter a plane to pick 

up $350,000 of PPE purchased from China; additional flights possible in the 
future. (Embassy Sanjose) 

(SB-l:J} Support for U.S. Citizens 
• ~) Asymptomatic U.S. citizens disembarked the Coral Princess April 5. 

Eleven passengers, including three U.S. citizens, were medevacked to local 
hospitals. Cruise line charter flights returned passengers to Australia, the UK, 
and Europe; more flights scheduled for April 6. (OFM) 

Approved~(b)(6) I 
For additional information, please visit https://usdos.sharepoint.com/sites/S CGRCU/Public/. 
The Coronavirus Global Response Coordination Unit may be reached at 202-647-1255 or 
S CGRCU@~rroups.state.gov. The Repatriations Task Force may be reached at 202-647-4888 or 
TF 7A01@groups.state.gov. 
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U.S. DEPARTMENT o/STATE 

Coronavirus Global Response Coordination 

Unit/Repatriations Task Force 
SITREP No. 75 

March 23, 2020 -1600 ET 

(U) Latest Update 
• (U) There are 372,563 confirmed cases worldwide, 16,381 deaths, and 100,885 

recovered patients. (Johns Hopkins CSSE) 
--(-SB-Ui Repatriation Efforts 

• (SBU-}-CA chartered two American Airlines flights per day to Guatemala for 
three consecutive days starting March 23. Each aircraft has the capacity for 
160 passengers. (Embassy Guatemala City) 

• (SBU) An American Airlines flight carrying 209 passengers has already departed 
Lima and is set to arrive in M iami. On March 23, a United Airlines flight 
carrying 264 passengers is scheduled to depart Lima. On March 24, American 
Airlines will repeat these flights with same capacity. 20 large flights are 
anticipated in add it ion to the four listed above to evacuate U.S. citizens from 
Peru. (Repatriation Task Force). 

(SBU) Global Coronavirus Developments 
• (U) UN Secretary-General Guterres on March 23 called for a global ceasefire so 

the world can focus on fighting the coronavirus pandemic. (Reuters) 
• (U) The IMF predicts that the coronavirus will cause a global recession in 2020 

that could be worse than that seen during the globa l financial crisis of 2008-
2009, but that the world's economic output should recover in 2021. 
(Reuters) 

• (U) Julian Assange's lawyers will apply for his re lease on ba il because of the risk 
of contracting coronavirus while in prison. (Bloomberg) 

• (U) The EU urged its 27 members on Monday to unblock their borders and 
allow freight vehicles to cross from one country to another within 15 minutes 
to ensure the flow of basic supplies and medical equipment. (Reuters) 

• (U) President Trump wrote a letter to Kim Jung-Un offering assistance in 
fighting COVID-19; North Korea expressed "sincere gratitude" for the letter. 
North Korea has not reported any cases, though experts fear Pyongyang is 
hiding an outbreak. (Council on Foreign Relations) 

• (U) The WHO launched global megatrial of the four most promising coronavirus 
treatments. (Science Magazine) 

(U) International Assistance 
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• (U) Iranian Supreme Leader rejected U.S. offers of aid during a televised 
address and suggested the U.S. may have created the virus. {ConGen Dubai) 

• (U) The United States informed the International Atomic Energy Agency (IAEA) 
that an additional $5 million of U.S. voluntary contributions to the IAEA will 
be allocated to supporting the agency's efforts to combat the COVID-19 
outbreak. (UNVIE) 

• (U) The World Bank could deploy as much as $150 billion in resources for 
COVID-19 assistance and recovery over the next 15 months. (Reuters) 

• (U) Facebook 1s Mark Zuckerberg and Apple 1s Tim Cook have pledged to donate 
masks to medical professionals in the U.S. and Europe amid the COVID-19 
outbreak. (CNBC) 

{U) Third Country Response Efforts and International Travel 
• (U) Canada announced $5,000 loans for citizens stuck abroad. (WHAJ 
• (U) Germany repatriated some 120,000 of 200,000 tourists overseas. (Reuters) 
• (U) The British army will deliver PPE to healthcare workers. (CNBCJ 

• (U) Canada and Australia will not compete in the Olympics. (Kyodo1 Reuters) 
• (U) Nepal closed all international border for traveler movement for a week; the 

flow of goods and imports will continue. (20 KATHMANDU 332) 

{U) Economic and Supply Chain Impact 
• (U) Most factories in mainland China are staffed at 60 to 80 percent; there 

remain challenges to getting key personnel and parts to where they are 
needed. (20 HONG KONG 568) 

• (SBU) Lithuania established a $5.8 billion legislative package to stimulate the 
economy. {20 VILNIUS 178) 

• (U) Turkish Airlines will ground all its international flights as of March 27, 
except those to Hong Kong, Moscow, Addis Ababa, New York and D.C. 
Aegean Airlines will suspend all its international flights. {20 ANKARA 384, 
Reuters) 

---{S-Blf) Support for U.S. Citizens 
---{-SBU-) Al I but two passengers of the Si lverseas Si Iver Cloud, and a 11 but 87 of the 

Norwegian Spirit's passengers have flown out of South Africa. Those 
remaining are awaiting their regularly scheduled commercial flights. 
(Embassy Pretoria) 

• (SBU, 2,038 Norwegian Jewel passengers docked and are disembarking in 
Honolulu on March 23. (Embassy Canberra) 

• (SBU} 20 U.S. citizens on the Carnival Seaboune docked in Perth and have 
onward air travel to the United States on March 24. (Embassy Canberra) 

Approved: l(b )(6) I 



FL-2022-00062 A-0000090 3 5 72 "UNCLASSIFIED" 4/2/2025 Page 415 

For additional information, please visit https://usdos.sharepoint.com/sites/5 CGRCU/Public/. The 
Coronavirus Global Response Coordination Unit may be reached at 202-647-1255 or 
S CGRCU@groups.state.gov. The Repatriations Task Force may be reached at 202-647-4888 or 
TF 7A01@groups.state.gov. 

SENSTTNE BUT UNCLASSrFTED 
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From: l(b)(6) 

Sent: Wed, 2 Dec 2020 13:19:54 +0000 
To: Gibbs, Jeffrey J; Yu, Miles; Asher, David; DiNanno, Thomas G; Feith, David; 
r,cl(b-,-,)(6=)----==-"-'-',1 

Cc: l(b)(6) 
Subject: RE: your input 

Jeff & Dave - Enjoyed both drafts. nme permits only two quick observations/inputs from Jeff's piece: 

(b)(5) Deliberative Process 

(b)(5) Deliberative Process 
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(b)(5) Deliberative Process 

-----0 rigi n a I Message-----
F rom: Gibbs, Jeffrey Jl~(b_)(_6_) ~l@state.gov> 

Sent: Tuesda December 1, 2020 5:38 PM 
To: Yu, Miles (b)(6) state.gov>; Asher, David (b)(6) state.gov> (b)(6) ·'-----..----~--, 
(b)(6) state. ov>· DiNanno Thomas G (b)(6) state.gov>; Feith, David (b)(6) state.gov>; 
( b )( 6) state .goc;._v--'-> ;...;-(~b-)(-6 )-~---,@state.gov> 

Subject: RE: your input 

Here a re my thoughts on the matter. Dave & I( b) ( 61 please fee I free to em bel Ii sh and confirm my draft of 
the first answer. 

(b)(5) Deliberative Process 
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Nithhe Id pursuant to e..1{emption 

'b)(5) Deliberative Process 
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Senior Advisor 
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De artment of State 

(b)(6) ffice 

ell 

~- DELIBERATIVE PROCESS 

-----Original Messa e-----

A-0000090 3 5 71 

From: Yu, M iles (b)(6) state. av> 
Sent: Tuesday, December 1, 2020 3:01 PM 

"UNCLASSIFIED" 

To· vi b 6 I--'-=-'-"-"-'-''-'->; Gibbs, Jeffrey J ( state. av> (b)(6) 

4/2/2025 Page 419 

b as G b )(6) av>; Feith, -=D-av....,.i....,..d -.-(-b )-(-6)......-::;_~~~~ 
( b o!":"'.v::::--> ,:,-. (-b-)(_6_) -------, state. av> 

u Jee : your inpu 

Colleagues, 
The Secretary will be interviewed by a news organization later this week and he needs some talking 
points for the following potential questions. While working on my own TPs sheet, I realized that it's 
better to post the list of potential questions to you all for your sage input. 

I think this group is well positioned to answer the first question, which is very crucial and it has to be 
precise, safe and backlash-free. 

Please give me your best shot on these TPs for all questions, which do not have to be perfect and 
comprehensive, 2-3 bullets (except for the first one, which could be as long as it needs be) for each will 

suffice. And send them back to me tomorrow, COB. All info for the TPs should be unclass material. 

You are welcome to provide additional potential questions with TPs attached. 

Thanks for your help. 

Miles 

--Where the virus came from 
(b)(5) Deliberative Process 

Dr. M. Miles Yu 
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Policy Planning Staff 
Office of the Secretary of State 
Washington DC 
(b )(6) office) 

mobile) 

stm - E>ELIBEKA"fIVE PROCESS 

4/2/2025 Page 420 
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From: Feith, David 
Sent: Fri, 4 Dec 2020 18:53:04 +0000 
To: 
Cc: 

l(b)(6) lstilwell, David R 
Fritz, Jonathan D; Buangan, Richard L; EAP-Pressj(b)(6) ~ Keshap, Atul 

Subject: RE: Urgent HHS statement for review 
Attachments: HHS draft statement on COVID origins with State EAP.docx 

Many thanks. Please see edits in track-changes attached. Also clean copied here for the traveling party: 

State/EAP edits to draft HHS statement 
December 4, 2020 

(b)(5) Deliberative Process 
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,b)(5) Deliberative Process 

From :I( b) ( 6) @state.gov> 

Sent: Friday, December 4, 2020 1:28 PM 
To: Feith, David b)(6) @state.gov>;Stilwell, David R b)(6) state. ov> 
Cc: Fritz, Jonathan D (b)(6 state. ov>· Buangan, Richard L (b)(6) @state.gov>;EAP-Press 

<EAP-Press@state.gov>; (b)(6) state.gov>; Keshap, Atul (b)(6) state.gov> 
Subject: Re: FOR A/S STILWELL CLEARANCE ASAP: 11:30 AM: Urgent HHS statement for review 

Standing by and waiting for your edits/comments. 

From: Feith, David J(b)(6) ~state.gov> 
Sent: Friday, December 4, 2020 1:26 PM 
To: Stilwell, David R (b)(6) state . ov>; (b)(6) t.:......:.....:........: ___ ~ ___ ...e::;-~~ 
Cc: Fritz, Jonathan D (b)(6) state. ov>; Buangan, Richard L (b)(6) state. ov>; EAP-Press 

<EAP-Press @state.gov>;f(b)(6) l:l)st ate.gov>; Keshap, Atul (b)(6) state. ov> 
Subject: RE: FOR A/S STILWELL CLEARANCE ASAP: 11:30 AM: Urgent HHS statement for review 

Hi all- please confirm we are not/not sending EAP clearance on this yet. Thanks. 

From: Feith, David 
Sent: Friday, December 4, 2020 1:11 PM 

To: Stilwell, David R (b)(6) state . ov>;i.:...(b~)....:...(6~) ___ --,-__ ____Ji..,-"=="----'-

Cc: Fritz, Jonathan D (b)(6) state. ov>; Buangan, Richard L (b)(6) 

<EAP-Press@state.gov>; l(b )(6) ~state.gov> 
Subject: RE: FOR A/S STILWELL CLEARANCE ASAP: 11:30 AM: Urgent HHS statement for review 

Seeing this now, will send suggestions in a minute --

From : S ti lwe 11, David R Ll..l( b""")~( 6 .... )~____J@~st~a_te'--'.g..._o~v> 
Sent: Friday, December 4, 2020 1:06 PM 

To:l(b)(6) t§?state.gov> 
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Cc: Fritz, Jonathan D ~(b)(6) leyistate.gov>; Buangan, Richard L (b)(6) av>; Feith, David 

l(b)(6) l@state.gov>; EAP-Press <EAP-Press@state.gov>; (b)(6) state. av> 

Subject: Re: FOR A/S STILWELL CLEARANCE ASAP: 11:30 AM: Urgent HHS statement for review 

Good. There's some great reporting out of Taiwan on this topic. Can we point them to TACRO? 

Get Outlook for iOS 

From: l(b )(6) ~(b )(6) @state.gov> 

Sent: Friday, December 4 2020 11:30:57 AM 
To: Stilwell, David R (b)(6) state. av> 

Cc: Fritz, Jonathan D (b)(6) state. av>; Buangan, Rich;_;_ar....:.d:....:L:..i;l(l.;;b;.f.)(;,;;6;.f.)===='=l@:'::::::::st:::::;a'-'-te""' ..... go"'-'-v>; Feith, David 
l(b)(6) @state.gov>;EAP-Press <EAP-Press@state.gov>; (b)(6) state. av> 
Subject: FOR A/S STILWELL CLEARANCE ASAP: 11:30 AM: rgent statement for review 

A/5 Stilwell, 

Please see the statement below in response to the WSJ article that PRC is using to claim COVID 

did not start in Wuhan. CM has made edits below in yellow. 

Apologies for the short fuse. Would appreciate your earliest clearance so that we can get our 

edits in. 

Thank you, 

l(b )(6) I 
(b)(5) Deliberative Process 
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(b)(5) Deliberative Process 

From: (b)(6) 
Sent: Fri 
To: 

state. av> 
er 4, 2020 12:13 PM 

state. ov~L(b_)_(6_) _________ .r~-s_ta_t_e~.g~ov> 
Cc: ........., ___ r_e-ss-<~~-- r-e-ss~ s- at~e. ov> 

Subject: RE: FOR SARAH/BROOKE CLEARANCE ASAP: 11:30 AM: Urgent HHS statement for review 

Clear for CM. FO should see this one - recommend including Feith when you send it up to Buangan and 
Fritz. 

f b)(6) I 
Director, Office of Chinese and Mongolian Affairs 
Bureau of East Asian and Pacific Affairs 
(b )(6) state. ov 

(b)(6) desk) 
mobile) 

From~(b)(6) ~state.gov> 

Sent: Friday, December 4, 2020 12:04 PM 
To: I( b )( 6) ~state ,gov>; EAP-CM-G I oba 1-D L < EA P-CM-G lo ba 1-D L@state.gov>; EA P-
CM-Bi I at Unit-DL <EAPCMBilatUnit@state.gov>; EAP-CM-ECON-DL <EAP-CM-ECON-DL@state.gov> 
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Cc: EAP-Press <EAP-Press@state.gov> 
Subject: Re: CLEARANCE ASAP: 11:30 AM: Urgent HHS statement for review 

Some edits for CM/Econ below in yellow highlights. Since the CDC study was about cases 

before the President stopped travel from China, it does not show how that helped as implied in 

the third paragraph. 

l(b )(6) 

Environment, Science, Technology, and Health Officer 

Office of Chinese and Mongolian Affairs 

U.S. Department of State 

~work) 

L__j:telework) 

state. ov> 
Sent: Fn ay, Decem er 4, 20 10:161M 
To: EAP-Press <EAP-Press@state.gov>; 1L1(b_)_(_6_) __________ _r~_s_ta_t_e-.g~o_v>; 1O-Press-DL 
< I O-P ress-D L@state.gov> 
Cc: OES-PA-DG <0ES-PA-DG@state.gov> 
Subject: 11:30 AM: Urgent HHS statement for review 

Hello, please see HHS reactive statement below in response to the WSJ article that China is using to 

claim COVID did not start in Wuhan. I would appreciate your comments/clearance by 11:30. 

Thank ou, 
(b )(6) 
OES/PPO 

The draft reactive statement below is in response to the WSJ article that China is using to claim COVID 
did not start in Wuhan. Once HHS comments have been received, it will go to State Dept for review. 



FL-2022-00062 A-00000903573 "UNCLASSIFIED" 4/2/2025 Page 426 

https ://www. ws j. com/ a rti c I es/ cov id-19-1 i kely-i n-u-s-i n-m i d-d ece m be r-2 019-cdc-sci e nt ists-re po rt-
11606782449 

(b)(5) Deliberative Process 
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(b)(5) Deliberative Process 
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