United States Department of State

Washington, D.C. 20520

June 14, 2024
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 May 8, 2024, 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 an additional 11
responsive records subject to the FOIA. We have determined that 6 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
guestions, 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,

o 77l

Jeanne Miller
Chief, Programs and Policies Division
Office of Information Programs and Services

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

FOIA Exemptions

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

Related solely to the internal personnel rules and practices of an agency

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

Trade secrets and confidential commercial or financial information

Interagency or intra-agency communications forming part of the deliberative process,
attorney-client privilege, or attorney work product

Personal privacy information

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

Prepared by or for a government agency regulating or supervising financial institutions
Geological and geophysical information and data, including maps, concerning wells
Other Grounds for Withholding

Material not responsive to a FOIA request excised with the agreement of the requester
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From:

To:

o of

Subject:
Date:

"Asher, David" [D)(6) [Bstate.gov>

Ib)(6) l@state.gov>:

[(b)(6) state.gov>

Pease, Michael (b)(6) ;
DiNanno, Thomas G|(b)(6) Pstate.gov>;
Gross, Laura J|(b)(6 Mstate.gov>,;

Gibbs, Jeffrey J|(b)y(6) [@state.gov>;
Christopher Yeaw {h ansri.nebraskaresearch.gov>;

Feith, David|(hyrsy [@state.gov>;
Switzer, Bryan R (Rick)[b)(6) Pstate.gov>;
Yu, Miles|(b)(6) @state.gov>

Re: Some candidate contact in Taiwan on SARS-CoV-2 issues
Thu, 10 Dec 2020 16:19:23 +0000

Page 5

(b)(5)

David

11-20-20

David-

Thanks for contacting me. It was a very productive meeting.

Highlights:
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e it was scheduled for one hour but we ended up having a two hour
meeting, 10 am to noon.

o (0)6) | from American Institute of Taiwan also attended. She is

newly posted in Taiwan, coming from Pakistan previously, and seems to

have a modest science background.|[(®)(6)

(b)(6) state.gov She took notes but said very little.

¢ Dr. Lai seems to have put little prior time or thought into the CoV-2
origin issue. He entered our meeting with a general sense that he thought
1t was a natural, zoonotic event.

* | had not done background work on 'Michael Lai’ as 'Father of
coronavirus' and so he was definitely a good person to talk to. I now
realize that he did the foundational work on the genetic structure of the
entire class of coronaviruses and actually returned to Taiwan in 2003 to
help deal with the CoV-1 situation. He also was the postdoc mentor for
Ralph Baric, North Carolina State, who is arguably the
foremost coronavirus synthetic biologist in the entire world. Ralph's wife
was Dr. Lai's admin when they were at USC. Baric is the inventor, with a
patent to show for it, of the 'No See 'Em’ technology for inserting chunks
of genetic material and not leaving a trail. RaTG13 has two No See 'Em
sites that flank the receptor binding domain and the furin insertion site
that are missing in CoV-2; this i1s evidence that 1s consistent with a
precursor-product relationship for RaTG13 and CoV-2 using the No See
'Em technology. Given the background frequency of the rare No See 'Em
restriction site sequences, my statistician at UCLA determined that the
probability that RaTG13 had those sites in ifs Spike Protein from a natural

source was one in 3.343 x 10719

e Dr. Shi at WIV has published with Baric using this technology. I will use
this connection I now have to Dr. Lai1 to reach out to Baric and have him
confirm my analysis.

¢ BTW, recent FOI requests have shown that the "apparently spontaneous'
Lancet letter in February
(https://www.thelancet.com/journals/lancet/article/P11S0140-
6736(20)30418-9/fulltext ) that scientists rejected the laboratory source as
a conspiracy was a well orchestrated effort by Peter Daszak of EcoHealth
Alliance to help his good friend, Dr. Shi. Daszak also admits in the emails
that he wants to be sure to cover up his EcoHealth connection and his role
in the letter, trying to make it look
spontaneous. https://usrtk.org/biohazards-blog/ecohealth-alliance-
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orchestrated-key-scientists-statement-on-natural-origin-of-sars-cov-
2/ . Despite being the organizer of the letter, Dr. Peter Daszak is only the
fifth author, 'buried’ among 26 others.

o Tellingly, Ralph Baric was asked by Daszak to sign the Lancet letter
but declined to put his name on a non-science based letter dismissing
a laboratory origin.

e Attached is my origin topics summary in which I have highlighted in
yellow the topics 1 discussed with Dr. Lai. So most of the science 1 have
was discussed.

o He provided no arguments against any of my presentations. He said
several times near the end he had learned a lot. I believe he is now
willing to entertain a laboratory-acquired infection source.

o He repeatedly said that the work to create a synthetic coronavirus
would take weeks and probably months, it would involve many
scientists and technicians, and there would be abundant records of
the work. He also repeatedly said the CCP could put an end to this
conspiracy talk by simply opening up the lab notebooks and showing
people. I repeatedly said the CCP was not making records or
scientists available for inquiry. Even when I pointed out that the
WHO has been refused access to even the city of Wuhan and the WIV
he kept going back to the point that there were abundant records that
would make it obvious. I finally asked him if he thought I could sit at
my computer across town in Taipeil and access the lab notebooks at
Academia Sinica if [ wanted to see what kind of research they were
doing. He had an ah ha moment when I put it that way and seemed to
understand that if the CCP fails to cooperate only indirect evidence
could be used.

e He asked why I was doing this. I said if this pandemic with $20 trillion
US economic damage worldwide and over one million deaths was a
GOF research project that escaped the lab then we should have a debate
on whether this kind of research should continue.

e The most compelling argument that this was not a WIV science
project is the apparent absence of 'chatter' among scientists prior to
the release. I have not put any time into this line of inquiry and
frankly don't have an easy way to approach it. I suppose a FOI
request for emails of WIV collaborators (like the list from WIV, now
deleted, that was collected by your colleague at State and shared with
me a few days ago) for the period 2015-2020 might unearth
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something. This also falls into the category of: the absence of evidence
is not evidence of its absence; it just could mean we haven't found the
chatter yet.

Thank you so much for arranging this meeting!

In addition, in several TV talk shows, a Taiwanese doctor who serves the top advisory board to
Taiwan's Central Epidemic Command Conter (CECC} appears to know a lot. He has a very
plausible logic about the virus and pandemic originated. In one interview with Taiwan's Ministry
of Science & Technology, he gave a much shorter remark, which I translated below.

Annex: Preliminary translation of Dr. Lee’s remark (last paragraph) made during MOST’s
interview, 06/19/2020:

Dr. Lee Ping-Ing {of NTU Hospital and Taiwan’s top advisory board on COVID-19) sharply criticizes
some main-stream international medical literature that rushed to declare "the new coronavirus
(SARS-CoV-2) is not man-made, based on genetic sequencing analysis”.

Dr. Lee explains that the genetic sequencing can only be used to assess whether there were human
genes inserted. It cannot be used to confidently rule out the man-made possibility based on other
methods.

Dr. Lee further cited a “best” {or “better/easier/cheaper”?} way to convert animal viruses into human
viruses is not to re-engineer the genes, “but to culture arnimal viruses in human cells. Viruses then would
mutate and adapt to hurman celis.” Lee believes that international researchers who reject the man-made
possibility “either misunderstood ar deliberately misled” the public. The COVID-15 pandemic has spread
so far, but the plot has also intensified, causing more confusion.

sender: [(0)(6)

Recipient:
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From: "Jih, Rongsong" [b)(6) |@state.gov>

To: Feith, David (b)(6) [@state.gov>

Subject: Re: Anticles on COVID origins
Date: Thu, 17 Dec 2020 00:57:02 +0000

There is a book by Greg Felton on this, just came out... But | am still waiting for my copy. If you
have got Alina Chan's article, that's pretty good already...

From: Feith, David state.gov>

Sent: Wednesday, December 16, 2020 4:26 PM

To: Asher, David [hi&)__|@state.gov>; Pease, Michael[[b)(6) _|@state.gov>; DiNanno, Thomas G
state.gov>; Wright, Janey Ffrgy __ Pstate.gov>; Jih, Rongsong @state.g0v>;
Gibbs, Jeffrey J[(L)(6) _ Pstate.gov>

Subject: Articles on COVID origins

Team —{(b)(5)

06

Initial ideas:

1. Boston Magazine: “Could COVID-19 Have Escaped from a Lab? The world’s preeminent scientists
say a theory from the Broad Institute’s Alina Chan is too wild to be believed. But when the
theory is about the possibility of COVID being man-made, is this science or censorship?”
{https://www.bostonmagazine.com/news/2020/09/0%/alina-chan-broad-institute-coronavirus/}

2. BioEssays Wiley (attached): The genetic structure of SARS-CoV-2 does not rule cut a laboratory
origin; SARS-COV-2 chimeric structure and furin cleavage site might be the result of genetic
manipulation,

3. NYT: “As it praised Beijing, the World Health Organization concealed concessions to China and
may have sacrificed the best chance to unravel the virus’s origins. Now it’s a favorite Trump
attack line.” (https://www.nytimes.com/2020/11/02/world/whe-china-coronavirus.html)

But otherwise I'm drawing blanks. There must be other good reporting out there on basics of WIV
suspicions, gain ¢f function risks, etc...

Thanks.

David Feith

Deputy Assistant Secretary

Bureau of East Asian and Pacific Affairs (EAP)
U.S. Department of State

202.647.4612 {0)

(0)(6) (c)

(D) 6)p@state.gov
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Sender: b)(6)
Recipient:
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From: "Asher, David"

To:

b)(6)

Dstate.gov>

DiNanno, Thomas G [(b)(6) |@state.gov>;

Turner, Bruce T {(b)(6)

|@state.gov>

Pease, Michael
Gibbs, Jeffrey ]

CC: lJih, Rongsong 4

(b)(6)

@state.gov>;
l@state.gov:>-;

btate.gov>;

Wright, Janey F |[(b)(6)

state.gov>;
Feith, David {(b)(6) [Pstate.gov>

Subject: Papers for the VCAWG

Date: Mon, 4 Jan 2021 17:15:04 +0000

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

Xl Evidence SARS-CoV-2 Emerged From a Biological Laboratory in Wuhan_ China (1).pdf

b)(5)

You gents decide. We are asking a lot of people to do this for free. As stated before, if Ford

wants this he should darn well pay for it.

David

PS- It would have been proper and professional to have had support, not consistent covert
opposition, from Laura and Andrea. | want to know what the can of worms or Pandora’s box
they and Chris Park keep referring to. If there is a USG coverup going on that is not being
properly investigated, including by AVC, | will wish my hands of it and turn in my badge this

afternoon.

From: David Asher [(b)(6) Bhudson.org>

Sent: Monday, January 4, 2021 6:12 AM
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To: Asher, David[(b)(6) |@state.gov>

Subject: Alina China and team papers

David L. Asher, Ph.D

Senior Fellow

Hudson Institute

1201 Pennsylvania Avenue, NW
Fourth Floor

Washington, DC 20004

o. | c[b)(6)

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

Sender: [b)(6)

Recipient:
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thesis the key step of the addition of the furin site is allowed to happen in humans and is thus
effectively unexplained.

A further imbalance 1s that key information needed to judge the merits of a lab origin theory 1s
missing from their account. As we detailed in our previous article, in their search for SARS-like
viruses with zoonotic spillover potential, researchers at the WIV have passaged live bat viruses
in monkey and human cells (Wang et al., 2019). They have also performed many recombinant
experiments with diverse bat coronaviruses (Ge et al., 2013; Menachery et al., 2015; Hu et al.,
2017). Such experiments have generated international concern over the possible creation of
potential pandemic viruses {Lipsitch. 2018). As we showed too, the Shi lab had also won a grant
to extend that work to whole live animals. They planned “virus infection experiments across a
range of cell cultures from different species and humanized mice” with recombinant bat
coronaviruses. Yet Andersen et al did not discuss this research at all, except to say:

“Basic research involving passage of bat SARS-CoV-like coronaviruses in cell culture and/or
animal models has been ongoing for many years in biosafety level 2 laboratories across the
world”

This statement 15 fundamentally misleading about the kind of research performed at the Shi lab.

A further important oversight by the Andersen authors concerns the history of lab outbreaks of
viral pathogens. They write: “there are documented instances of laboratory escapes of SARS-
CoV™. This is a rather matter-of-fact allusion to the fact that since 2003 there have been six
documented outbreaks of SARS from labs. not all in China, with some leading to fatalities
{Furmanski, 2014).

Andersen et al might have also have noted that two major human pandemics are widely accepted
to have been caused by lab outbreaks of viral pathogens, HIN1 in 1977 and Venezuelan Equine
Encephalitis (summarised in Furmanski, 2014). Andersen could even have noted that literally
hundreds of lab accidents with viruses have resulted in near-misses or very localised outbreaks
{summuarised by Lynn Klotz and Saim Husseini and also Weiss et al., 2015).

Also unmentioned were instances where a lab outbreak of an experimental or engineered virus
has been plausibly theorised but remains uninvestigated. For example, the most coherent
explanation for the HINI variant ‘swine flu” pandemic of 2009/10 that resulted in a death toll
estimated by some as high as 200,000 (Duggal et al., 2016; Simonsen et al. 2013), is that a
vaccine was improperly inactivated by its maker (Gibbs et al., 2009). If so, HINI emerged from
a lab not once but twice.

Given that human and livestock viral outbreaks have frequently come from laboratories and that
many scientists have wamed of probable lab escapes (Lipsitch and Galvani, 2014), and that the
WIV itself has a questionable biosafety record, the Andersen paper is not an even-handed
treatment of the possible origins of the COVID-19 virus.

Yet its text expresses some strong opinions: “Our analyses clearly show that SARS-CoV-2 is not
a laboratory construct or a purposefully manipulated virus....It is improbable that SARS-CoV-2
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For comparison, the next closest virus to SARS-CoV-2 is RmYNO2 {not shown in Fig 1.) (H.
Zhou et al., 2020). RmYNO02 has an overall similanty to SARS-CoV-2 of 93.2%, making its
evolutionary distance from SARS-CoV-2 almost twice as great.

BtCoV/4991 was first described in 2016. It is a 370 nucleotide virus fragment collected from the
Mojiang mine in 2013 by the lab of Zeng-li Shi at the WIV (Ge et al., 2016). BitCoV/4991 is
100% identical in sequence to one segment of RaTG13. RaTG13 is a complete viral genome
sequence {almost 30,000 nucleotides) that was only published in 2020, after the pandemic began
{(P. Zhou et al., 2020).

Despite the contusion created by their different names, in a letter obtained by us Zheng-1i Shi
confirmed to a virology database that BtCoV/4991 and RaT(G13 are both from the same bat
faecal sample and the same mine. They are thus sequences from the same virus. In the discussion
below we will refer primarily to RaTG13 and specify BtCoV/4991 only as necessary.

These specifics are important because 1t is these samples and their provenance that we believe
are ultimately key to unravelling the mystery of the origins of COVID-19.

The story begins in April 2012 when six workers in that same Mojiang mine fell ill from a
mystery illness while removing bat faeces. Three of the six subsequently died.

In a March 2020 interview with Scientific American Zeng-li Shi dismissed the significance of
these deaths, claiming the miners died of fungal infections. Indeed, no miners or deaths are
mentioned in the paper published by the Shi lab documenting the collection of RaTG13 (Ge et
al., 2016).

But Shi’s assessment does not tally with any other contemporaneous accounts of the miners and
their illness (Rahalkar and Bahulikar, 2020). As these authors have pointed out, Science
magazine wrote up part of the incident in 2014 as A New Killer Virus in China?. Science was
citing a different team of virologists who found a paramyxovirus in rats from the mine. These
virologists told Science they found “no direct relationship between human infection” and their
virus. This expedition was later published as the discovery of a new virus called MoV after
Mojiang, the locality of the mine (Wu et al., 2014).

What this episode suggests though is that these researchers were looking for a potentially lethal
virus and not a lethal fungus. Also searching the Mojiang mine for a virus at around the same
time was Canping Huang, the author of a PhD thesis carried out under the supervision of George
Gao, the head of the Chinese CDC.

All of this begs the question of why the Shi lab, which has no interest in fungi but a great interest
in SARS-like bat coronaviruses, also searched the Mojiang mine for bat viruses on four separate
occasions between August 2012 and July 2013, even though the mine is a 1,000 Km from
Wuhan (Ge et al., 2016). These collecting trips began while some of the miners were still
hospitalised.
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3) Clinical work established that patients 1-4 had low blood oxygen "“for sure it was ARDS”
(Acute Respiratory Distress Syndrome) and immune damage considered indicative of viral
infection. Additionally, a tendency for thrombosis was noted in patients 2 and 4. Symptom
severity and mortality were age-related (though from a sample of 6 this must be considered
anecdotal).

4) Potential common and rare causes of their symptoms were tested for and mostly eliminated.
For patients 3 and 4 these included tests for HIV, Cytomegalovirus, Epstein-Barr Virus (EBV),
Japanese encephalitis, haemorrhagic fever, Dengue, Hepatitis B, SARS, and influenza. Of these,
only patient 2 tested positive for Hepatitis and EBV.

5) Treatment of the six patients included ventilation (patients 2-4), steroids (all patients}),
antivirals (all except patient 5), and blood thinners {patients 2 and 4). Antibiotics and antifungal
medications were administered to counter what were considered secondary (but significant) co-
infections.

6) A small number of remote meetings were held with researchers at other universities. One was
with Zhong Nanshan at Sun Yat-Sen University, Guangdong. Zhong is the Chinese hero of the
SARS epidemic, a virologist, and arguably the most famous scientist in China.

7) Samples from the miners were later sent to the WIV in Wuhan and to Zhong Nanshan, further
confirming that viral disease was strongly suspected. Some miners did test positive for
coronavirus (the thesis is unclear on how many).

8) The source of infection was concluded to be Rhinolophus sinicus, a horseshoe bat and the
ultimhate conclusion of the thesis reads “the unknown virus lead to severe pneumonia could be:
The SARS-like-CoV from the Chinese rufous horseshoe bat.” Thus the miners had a coronavirus
but it apparently was not SARS itself.

The significance of the Master’s thesis
These findings of the thesis are significant in several ways.

First, in the light of the current coronavirus pandemic it is evident the miners’ symptoms very
closely resemble those of COVID-19 (Huang et al, 2020; Tay et al., 2020; M. Zhou et al., 2020).
Anyone presenting with them today would immediately be assumed to have COVID-19.
Likewise, many of the treatments given to the miners have become standard for COVID-19 (Tay
et al., 2020).

Second, the remote meeting with Zhong Nanshan is significant. It implies that the illnesses of the
six miners were of high concern and, second, that a SARS-like coronavirus was considered a
likely cause.

Third, the abstract, the conclusions, and the general inferences to be made from the Master’s
thesis contradict Zheng-li Shi’s assertion that the miners died from a fungal infection. Fungal
infection as a potential primary cause was raised but largely discarded.
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Fourth, if a SARS-like coronavirus was the source of their illness the implication is that it could
directly infect human cells. This would be unusual for a bat coronavirus {(Ge et al., 2013). People
do sometimes get ill from bat faeces but the standard explanation 1s histoplasmosis, a fungal
infection and not a virus (McKinsey and McKinsey, 2011; Pan et al., 2013).

Fifth, the sampling by the Shi lab found that bat coronaviruses were unusually abundant in the
mine (Ge at al., 2016). Among their findings were two betacoronaviruses, one of which was
RaTG13 (then known as BtCoV/4991). In the coronavirus world betacoronaviruses are special in
that both SARS and MERS, the most deadly of all coronaviruses, are both betacoronaviruses.
Thus they are considered to have special pandemic potential, as the concluding sentence of the
Shi lab publication which found RaTG13 implied: “special attention should particularly be paid
to these lineages of coronaviruses” {Ge at al., 2016). In fact, the Shi and other labs have for years
been predicting that bat betacoronaviruses like RaTG13 would go pandemic: so to find RaTG13
where the miners fell ill was a scenario in perfect alignment with their expectations.

The Mojiang miners passaging proposal
How does the Master’s thesis inform the search for a plausible origin of the pandemic?

In our previous article we briefly discussed how the pandemic might have been caused either by
a virus collection accident, or through viral passaging, or through genetic engineering and a
subsequent lab escape. The genetic engineering possibility deserves atiention and is extensively
assessed in an important preprint (Segreto and Deigin, 2020).

We do not definitively rule out these possibilities. Indeed it now seems that the Shi lab at the
WIV did not forget about RaTG13 but were sequencing its genome in 2017 and 2018. However.
we believe that the Master’s thesis indicates a tnuch simpler explanation.

We suggest, first, that inside the miners RaTG13 (or a very similar virus) evolved into SARS-
CoV-2, an unusually pathogenic coronavirus highly adapted to humans. Second, that the Shi lab
used medical samples taken from the miners and sent to them by Kunming University Hospital
for their research. It was this human-adapted virus, now known as SARS-CoV-2, that escaped
from the WIV in 2019

We refer to this COVID-19 origin hypothesis as the Mojiang Miners Passage {MMP) hypothesis.

Passaging is a standard virological technique for adapting viruses to new species, tissues, or cell
types. It is normally done by deliberately infecting a new host species or a new host cell type
with a high dose of virus. This initial viral infection would ordinarily die out because the host’s
immune system vanquishes the ill-adapted virus. But, in passaging, before it does die out a
sample is extracted and transferred to a new identical tissue, where viral infection restarts. Done
iteratively, this technique (called “serial passaging”™ or just “passaging”) intensively selects for
viruses adapted to the new host or cell type (Herfst et al., 2012).

At first glance RaTGI 3 is unlikely to have evolved into SARS-CoV-2 since RaTG13 is
approximately 1.200 nucleotides (3.8%) different from SARS-CoV-2. Although RaTGI13 1s the
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most closely related virus to SARS-CoV-2, this sequence difference still represents a
considerable gap. In a media statement evolutionary virologist Edward Holmes has suggested
this gap represents 20-50 years of evolution and others have suggested similar figures.

We agree that ordinary rates of evolution would not allow RaTG13 to evolve into SARS-CoV-2
but we also believe that conditions inside the lungs of the miners were far from ordinary. Five
major factors specific to the hospitalised miners favoured a very high rate of evolution inside
them.

i) When viruses infect new species they typically undergo a period of very rapid evolution
because the selection pressure on the invading pathogen is high. The phenomenon of rapid
evolution in new hosts is well attested among corona- and other viruses (Makino et al., 1986;
Baric et al., 1997; Dudas and Rambaut 2016; Forni et al., 2017).

ii) Judging by their clinical symptoms such as the CT scans, all the miner’s infections were
primarily of the lungs. This localisation likely occurred initially because the miners were
exerting themselves and therefore inhaling the disturbed bat guano deeply. As miners, they may
already have had damaged lung tissues (patient 3 had suspected pneumoconiosis) and/or
particulate matter was present that irritated the tissues and may have facilitated initial viral entry.

In contrast, standard coronavirus infections are confined to the throat and upper respiratory traci.
They do not normally reach the lungs (Perlman and Netland, 2009). Lungs are far larger tissues
by weight (kilos vs grammes) than the upper respiratory tract. There was therefore likely a much
larger quantity of virus inside the miners than would be the case in an ordinary coronavirus
infection.

Comparing a typical coronavirus respiratory tract infection with the extent of infected lungs in
the miners from a purely mathematical point of view indicates the potential scale of this
quantitative difference. The human aerodigestive tract is approximately 20cm in length and Scm
in circumference, i.e. approximately 100 cm? in surface area. The surface area of a human lung
ranges from 260,000-680,000 em? (Hasleton, 1972). The amount of potentially infected tissue in
an average lung is therefore approximately 4500-fold greater than that available to a normal
coronavirus infection. The amount of virus present in the infected miners, sufficient to
hospitalise all of them and kill half of them, was thus proportionately very large.

Evolutionary change is in large part a function of the population size. The lungs of the miners,
we suggest, supported a very high viral load leading to proportionately rapid viral evolution.

Furthermore, according to the Master’s thesis, the immune systems of the miners were
compromised and remained so even for those discharged. This weakness on the part of the
miners may also have encouraged evolution of the virus.

iii) The length of infection experienced by the miners (especially patients 2, 3 and 4) far
exceeded that of an ordinary coronavirus infection. From first becoming too sick to work in the
mine, patient 2 survived 57 days until he died. Patient 3 survived 120 days after stopping work.
Patient 4 survived 117 days and then was discharged as cured. Each had been exposed in the
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mine for 14 days prior to the onset of severe symptoms; thus each presumably had nascent
infections for some time before calling in sick (See Table 2 of the thesis).

In contrast, in ordinary coronavirus infections the viral infection is cleared within about ten to
fourteen days after being acquired (Tay et al., 2020). Thus, unlike most sufferers from
coronavirus infection, the hospitalised miners had very long-term bouts of disease characterised
by a continuous high load of virus. In the cases of patients 3 and 4 their illnesses lasted over 4
months.

iv} Coronaviruses are well known to recombine at very high rates: 10% of all progeny in a cell
can be recombinants (Makino et al., 1986; Banner and Lai. 1991; Dudas and Rambaut, 2016}. In
normal virus evolution the mutation rate and the selection pressure are the main foci of attention.
But in the case of a coronavirus adapting to a new host where many mutations distributed all
over the genome are required to fully adapt to the new host, the recombination rate 1s likely to be
highly influential in determining the overall speed of adaptation by the virus population (Baric et
al., 1997),

Inside the miners a large tissue was simultaneously infected by a population of poorly-adapted
viruses, with each therefore under pressure to adapt. Even if the starting population of virus
lacked any diversity, many individual viruses would have acquired mutations independently but
only recombination would have allowed these mutations to unite in the same genome. To
recombine, viruses must be present in the same cell. In such a situation the particularities of lung
tissues become potentially important because the existence of airways (bronchial tubes, etc.)
allows partially-adapted viruses from independent viral populations to travel to distal parts of the
lung {or even the other lung) and encounter other such partially-adapted viruses and populations.
This movement around the lungs would likely have resulted in what amounted to a passaging
effect without the need for a researcher to infect new tissues. Indeed, in the Master’s thesis the
observation Is several times made that areas of the lungs of a specific patient would appear to
heal even while other parts of the lungs would become infected.

v} There were also a number of unusual things about the bat coronaviruses in the mine. They
were abnormally abundant but also there were many different kinds, often causing co-infections
of the bats (Ge et al., 2016). Viral co-infections are often more infectious or more pathogenic
(Latham and Wilson, 2007).

As the WIV researchers remarked about the bats in the mine:

“we observed a high rate of co-infection with two coronavirus species and interspecies infection
with the same coronavirus species within or across bat families. These phenomena may be owing
to the diversity and high density of bat populations in the same cave, facilitating coronavirus
intra- and interspecies transmissions, which may result in recombination and acceleration of
coronavirus evolution.” (Ge et al., 2016).

The diversity of coronaviruses in the mine suggests that the miners were similarly exposed and
that their illness may potentially have begun as co-infections.
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Combining these observations, we propose that the miners’ lungs offered an unprecedented
opportunity for accelerated evolution of a highly bat-adapted coronavirus into a highly human-
adapted coronavirus and that decades of ordinary coronavirus evolution could easily have been
condensed into months, However, we acknowledge that these conditions were unique. They and
their scale have no exact scientific precedent we can refer to and they would be hard to replicate
in a lab; thus it 1s important to emphasize that our proposal 1s fully consistent with the underlying
principles of viral evolution as understood today.

In support of the MMP theory we also know something about the samples taken from the miners.
According to the Master’s thesis, samples were taken from patients for “scientific research” and
blood samples (at least) were sent to the WIV.

“In the later stage we worked with Dr. Zhong Nan Shan and did some sampling. The patient*
tested positive for serum IgM by the WuHan Institute of Virology. It suggested the existence of
virus infection™ (p62 in the section “Comprehensive Analysis™.)

{*The original does not specify the number of patients tested.)

The Master’s thesis also states its regret that no samples for research were taken from patients 1
and 2, implying that samples were taken from all the others.

We further know that, on June 27th, 2012, the doctors performed an unexplained thymectomy on
patient 4. The thymus is an unmune organ that can potentially be removed without greatly
harming the patient and it could have contained large quantities of virus. Beyond this the
Master’s thesis is unfortunately unclear on the specifics of what sampling was done, for what
purpose, and where each particular sample went.

Given the interests of the Shi lab in zoonotic origins of human disease, once such a sample was
sent to them, it would have been obvious and straightforward for them to investigate how a virus
from bats had managed to infect these miners. Any viruses recoverable from the miners would
likely have been viewed by them as a unique natural experiment in human passaging offering
unprecedented and otherwise-impossible-to-obtain insights into how bat coronaviruses can adapt
to humans.

The logical course of such research would be to sequence viral RNA extracted directly from
unfrozen tissue or blood samples and/or to generate live infectious clones for which it would be
useful (if not imperative) to amplify the virus by placing it in human cell culture. Either
technique could have led to accidental infection of a lab researcher.

Our supposition as to why there was a time lag between sample collection {in 2012/2013) and the
COVID-19 outbreak is that the researchers were awaiting BSL-4 lab construction and
certification, which was underway in 2013 but delayed unti] 2018.

We propose that, when frozen samples derived from the miners were eventually opened in the
Wuhan lab they were already highly adapted to humans to an extent possibly not anticipated by



T1.-2022-00062 A-00000564962 "UNCLASSIFIED" 6/13/2024 Page 25

the researchers. One small mistake or mechanical breakdown could have led directly to the first
human infection in late 2019.

Thus, one of the miners, most likely patient 3, or patient 4 (whose thymus was removed), was
effectively patient zero of the COVID-19 epidemic. In this scenario, COVID-19 is not an
engineered virus; but, equally, if it had not been taken to Wuhan and no further molecular
research had been performed or planned for it then the virus would have died out from natural
causes, rather than escaped to initiate the COVID-19 pandemic.

Evidence in favour of the MMP proposal

Our proposal 1s consistent with all the principal undisputed facts concerning SARS-CoV-2 and
its origin. The MMP proposal has the additional benefit of reconciling many observations
concerning SARS-CoV-2 that have proven difficult to reconcile with any natural zoonotic
hypothesis.

For instance, using different approaches, numerous researchers have concluded that the SARS-
CoV-2 spike protein has a very high affinity for the human ACE2 receptor (Walls et al., 2020;
Piplani et al., 2020; Shang and Ye et al., 2020; Wrapp et al., 2020)}. Such exceptional affinities,
ten to twenty times as great as that of the original SARS virus, do not arise at random, making it
very hard to explain in any other way than for the virus to have been strongly selected in the
presence of a human ACE2 receptor (Piplani et al., 2020).

In addition to this, a recent report found that the spike of RaTG13 binds the human ACE2
receptor (Shang and Ye et al., 2020). We proposed above that the virus in the mine directly
infected humans lung cells. The main determinant of cell infection and species specificity of
coronaviruses 1s initial receptor binding (Perlman and Netland, 2009). Thus RaTG13, unlike
most bat coronaviruses, probably can enter and infect human cells, providing biological
plausibility to the idea that the miners became infected with a coronavirus resembling RaTG13.

Moreover, the receptor binding domain (RBD) of SARS-CoV-2, which is the region of the spike
that physically contacts the human ACE?2 receptor, has recently been crystallised to reveal its
spatial structure {Shang and Ye et al., 2020). These authors found close structural similarities
between the spikes of SARS-CoV-2 and RaTG13 in how they bound the human ACE2 receptor:

“Second, as with SARS-CoV-2, bat RaTG13 RBM [a region of the RBD] contains a similar
four-residue motif in the ACE2 binding ridge, supporting the notion that SARS-CoV-2 may have
evolved from RaTG13 or a RaTGI3-related bat coronavirus (Extended Data Table 3 and
Extended Data Fig. 7). Third, the L486F, Y493Q and D501N residue changes from RaTG13 to
SARS CoV-2 enhance ACE2 recognition and may have facilitated the bat-to-human
transmission of SARS-CoV-2 (Extended Data Table 3 and Extended Data Fig. 7). A lysine-to-
asparagine mutation at the 479 position in the SARS-CoV RBD {corresponding to the 493
position in the SARS-CoV-2 RBD) enabled SARS-CoV to infect humans. Fourth, Leu455
contributes favourably to ACE2 recognition, and it is conserved between RaTG13 and SARS
CoV-2; its presence in the SARS CoV-2 RBM may be important for the bat-to-human
transmission of SARS-CoV-2" (Shang and Ye et al., 2020). {italics added)
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The significance of this molecular similarity is very great. Coronaviruses have evolved a diverse
set of molecular solutions to solve the problem of binding ACE2 (Perlman and Netland, 2009:
Fomi et al., 2017). The fact that RaTG13 and SARS CoV-2 share the same solution makes
RaTG 13 a highly likely direct ancestor of Sars-CoV-2,

A further widely noted feature of SARS-CoV-2 is its furin site (Coutard et al., 2020). This site is
absent from RaTG13 and other closely related coronaviruses. The most closely related virus with
such a site 1s the highly lethal MERS (which broke out in 2012). Possession of a furin site
enables SARS-CoV-2 (like MERS) to infect lungs and many other body tissues (such as the
gastrointestinal tract and neurons), explaining much of its lethality (Hoffman et al., 2020; Lamers
et al., 2020). However, no convincing explanation for how SARS-CoV-2 acquired this site has
vet been offered. Our suggestion is that it arose due to the high selection pressure which existed
in the miner’s lungs and which in general worked to ensure that the virus became highly adapted
to the lungs. This explanation, which encompasses how SARS-CoV-2 came to target lung tissues
in general, is an important aspect of our proposal.

The implication 1s therefore that the furin site was not acquired by recombination with another
coronavirus and simply represents convergent evolution (as suggested by Andersen et al., 2020).

An intriguing alternative possibility 1s that SARS-CoV-2 acquired its furin site directly from the
miner’s lungs. Humans possess an epithelial sodium channel protein called ENaC-a whose furin
cleavage site is identical over eight amino acids to SARS-CoV-2 (Anand et al., 2020). ENaC-a
protein is present in the same airway epithelial and lung tissues infected by SARS-CoV-2_ It s
known from plants that positive-stranded RNA viruses recombine readily with host mRNAs
(Greene and Allison. 1994; Greene and Allison, 1996; Lommel and Xiong, 1991; Borja et al..
2007). The same evidence base is not available for positive-stranded animal RNA viruses,
(though see Gorbalenya, 1992) but if plant viruses are a guide then acquisition of its furin site via
recombination with the mRNA which encodes ENaC-a by SARS-CoV-2 1s a strong possibility.

A further feature of SARS-CoV-2 has been the very limited adaptive evolution of its genome
since the pandemic began (Zhan et al., 2020; van Dorp et al., 2020; Starr et al., 2020). Itis a
well-established principle that viruses that jump species undergo accelerated evolutionary change
in their new host (e.g. Baric et al., 1997). Thus, SARS and MERS (both coronaviruses)
underwent rapid and readily detectable adaptation to their new human hosts (Forni et al., 2017,
Dudas and Rambaut, 2016). Such an adaptation period has not been observed for SARS-CoV-2
even though it has now infected many more individuals than SARS or MERS did. This has even
led to suggestions that the SARS-CoV-2 virus had a period of cryptic circulation in humans
infections that predated the pandemic (Chaw et al., 2020). The sole mutation consistently
observed to accumulate across multiple studies is a D614G substitution in the spike protein (e.g.
Korber et al., 2020). The numerically largest analysis of SARS-CoV-2 genomes, however, found
no evidence at all for adaptive evolution, even for D614G (van Dorp et al., 2020).

The general observation is therefore that Sars-CoV-2 has remained functionally unchanged or
virtually so (except for inconsequential genetic changes) since the pandemic began. This is a
very important observation. It implies that SARS-CoV-2 is highly adapted across its whole set of
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component proteins and not just at the spike (Zhan et al., 2020). That is to say, its evolutionary
leap to humans was completed before the 2019 pandemic began.

It 1s hard to imagine an explanation for this high adaptiveness other than some kind of passaging
in a human body (Zhan et al., 2020). Not even passaging in human cells could have achieved
such an outcome.

Two examples illustrate this point. In a follow up to Shang and Ye et al., (2020), a similar group
of Minnesota researchers identified a distinct strategy by which the spike (S} protein (which
contains the receptor bind domain; RBD) of SARS-CoV-2 evades the human immune system
(Shang and Wan et al., 2020). This strategy involves more effective hiding of its RBD, but it
implies again that the spike and the RBD evolved in tandem and in the presence of the human
immune systern (i.e. in a human body and not in tissue culture).

The Andersen authors, in their critique of a possible engineered origin for SARS-CoV-2, also
stress the need for passaging in whole humans:

“Finally, the generation of the predicted O-linked glycans 1s also unlikely to have occurred
during cell-culture passage, as such features suggest the involvement of an inmune system”
{Andersen et al., 2020).

The final point that we would like to make is that the principal zoonotic origin thesis 1s the one
proposed by Andersen et al. Apart from being poorly supported this thesis 1s very complex. It
requires two species jumnps, at least two recombination events between quite distantly related
coronaviruses and the physical transfer of a pangolin (having a coronavirus infection) from
outside China (Andersen et al., 2020). Even then it provides no logical explanation of the
adaptedness of SARS-CoV-2 across its whole genome or why the virus emerged in Wuhan.

By contrast, our MMP proposal requires only the one species jump, which 1s documented in the
Master’s thesis. Although we do not rule out a possible role for mixed infections in the lungs of
the miners, nor the possibility of recombination between closely related variants in those lungs,
nor the potential acquisition of the furin site from a host mRNA, only mutation was needed to
derive SARS-CoV-2 from RaTG13. Hence our attention earlier to the figure from P. Zhou et al,
2020 showing that RaTG13 is the most closely related virus to SARS-CoV-2 over its entire
length. This extended similarity is perfectly consistent with a mutational origin of SARS-CoV-2
from RaTG13.

In short, the MMP theory is a plausible and parsimonious explanation of all the key features of
the COVID-19 pandemic and its origin. It accounts for the propensity of SARS-CoV-2 infections
to target the lungs; the apparent preadapted nature of the virus; and its transmission from bats in
Yunnan to humans in Wuhan.

Further questions

The hypothesis that SARS-CoV-2 evolved in the Mojiang miner’s lungs potentially resolves
many scientific questions about the origin of the pandemic. But it raises others having to do with
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why this information has not come to light hitherto. The most obvious of these concern the
actions of the Shi lab at the WIV.

Why did the Shi lab not acknowledge the miners’ deaths in any paper describing samples taken
from the mine (Ge et al., 2016 and P. Zhou et al.. 2020)? Why in the title of the Ge at al. 2016
paper did the Shi lab call it an “abandoned™ mine? When they published the sequence of
RaTGl13 in Feb. 2020, why did the Shi lab provide a new name (RaTG13) for BtCoV/4991 when
they had by then cited BtCoV/4991 twice in publications and once in a genome sequence
database and when their sequences were from the same sample and 100% identical (P. Zhou et
al.. 2020)? If it was just a name change, why no acknowledgement of this in their 2020 paper
describing RaTG13 (Bengston, 2020)7 These strange and unscientific actions have obscured the
origins of the closest viral relatives of SARS-CoV-2, viruses that are suspected to have caused a
COVID-like illness in 2012 and which may be key to understanding not just the origin of the
COVID-19 pandemic but the future behaviour of SARS-CoV-2.

These are not the only questionable actions associated with the provenance of samples from the
mine. There were five scientific publications that very early in the pandemic reported whole
genome sequences for SARS-CoV-2 (Chan et al., 2020; Chen et al., 2020; Wu et al., 2020; P.
Zhou et al., 2020; Zhu et al., 2020). Despite three of them having experienced viral evolutionary
biologists as authors (George Gao, Zheng-li Shi and Edward Holmes) only one of these (Chen et
al., 2020) succeeded in identifying the most closely related viral sequence by far: BiCoV/4991 a
viral sequence in the possession of the Shi lab at the WIV that differed from SARS-CoV-2 by
just 5 nucleotides.

As we noted in our earlier article, the most important of the questions surrounding the origins of
SARS-CoV-2 could potentially be resolved by a simple examination of the complete lab
notebooks and biosafety records of relevant researchers at the WIV. Now that a credible and
testable lab escape hypothesis exists this task becomes potentially much easier. This moment
thus represents an opportune one to renew that call for an independent and transparent
investigation of the WIV.

In requesting an investigation we are aware that no scientific institution anywhere has made a
comparable request. We believe that this failure undermines public trust in a “scientific
response” to the pandemic. Instead, the scientific establishment has labeled the lab escape theory
a “rumor®, an “unverified theory™” and a “‘conspiracy” when its proper name is a hypothesis. By
taking this stance the scientific establishment has given the unambiguous message that scientists
who take the possibility of a lab origin seriously are jeopardising their careers. Thus, while
countless scientific publications on the pandemic assert in their introductions that a zoonotic
origin for SARS-CoV-2 is a matter of fact or near-certainty (and Andersen et al has 860 citations
as of July 14th), there is still not one published scientific paper asserting that a lab escape 1s even
a credible hypothesis that deserves investigation.

Anyone who doubts this pressure should read the interview with Birger S¢grensen in Norway’s
Minerva magazine in which Serensen discusses the “reluctance” of journals to publish his
assessment that the existence of a virus that is “exceptionally well adjusted to infect humans™ is
“suspicious” and “cannot have evolved naturally”. The source of this reluctance, says Sarensen,
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is not rationality or scientific evidence. It results from conflicts of interest. This mirrors our
experience. To find genuinely critical analysis of COVID-19 origin theories one has to go to
Twitter, blog posts, and preprint servers. The malaise runs deep when even scientists start to
complain that they don’t trust science.

We nevertheless hope that journalists will investigate some of the conflicts of interest that are
keeping scientists and institutions from properly investigating the lab escape hypothesis.
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A Bayesian analysis concludes beyond a reasonable doubt that SARS-CoV-2
is not a natural zoonosis but instead is laboratory derived

Executive Summary. The one-year anniversary of the COVID-19 pandemic records 2.1 million
deaths, 99.7 million confirmed cases,' and trillions of dollars of economic damage. Although
there 1s 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 1s no understanding or consensus on 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
ZOONOoSIS.

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 make it
more infectious, training it to infect human cells, and ultimately released. probably by accident,
in Wuhan, China. For most of 2019 this theory was considered a crackpot idea, but in the last
few weeks, more media attention has been given to the possibility that the Wuhan Institute of
Virology, located in central Wuhan, may have been the source of the field specimen collection
effort, laboratory genetic manipulation, and subsequent leak. On January 15, 2021, the U.S.
Department of State issued a statement requesting the WHO investigation of the origin of
COVID-19 include specific assertions related to a laboratory origin of the pandemic.”

Given the strong sentiment in the scientific community in favor of a zoonosis and the massive
effort undertaken by China to find the natural animal source, one can assume that any evidence
in favor of a natural origin, no matter how trivial, would become widely disseminated and
known. This provides a potential evidence bias within the scientific community in favor of a
natural origin which isn’t quantifiable but should be kept in mind.

This becomes especially important background when evidence that could support a laboratory
origin has been directly provided by leading Chinese scientists themselves, like Dr. Zhengli Shi.
head of coronavirus research at the Wuhan Institute of Virology and Gao Fu (George Fu Gao),
Director of Chinese CDC; by the Chinese government, as well as by powerful and vocal, pro-
natural origin scientists, like Dr. Peter Daszak, of the NYC-based NGO, EcoHealth Alliance.

This report uses Bayesian inference, a common stafistical tool in which 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 medicine and
has begun to be used in the law.

! hitps://www.worldometers.info/coronavirus/?
? https://www.state.gov/ensuring-a-transparent-tharough-investigation-of-cavid-19s-arigin/
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The summary which follows will simply be a review and discussion of the evidence in the
context of the two hypotheses.

Zoonosis Hypothesis

A viral zoonosis has at least three elements, a host, a virus, and the human population. With
some viruses there are often two hosts. One is a ‘reservoir host” where the virus can live for
years or even decades in a relatively stable relationship. The reservoir host 1s never decimated by
the virus, and the virus 1s never burned out by the reservoir host, disappearing completely. For
coronaviruses the reservoir host 1s always one or more bat species. If there 13 a reservoir host that
some viruses that cannot jJump directly into the human population, there is a need for an second
host, an intermediate host. In this case the virus spends time jumping into the intermediate host,
‘practicing’ adaption through random mutation and Darwinian selection for fitness to reproduce,
infect, and transmit in the intermediate host. This process is then repeated between the
intermediate host and the human population. Alternatively, the virus can jump directly between
the bat reservoir and humans, without the need for an intermediate host.

For two prior human coronavirus epidemics, an intermediate 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 since the pandemic began and still waiting for evidence of, despite a much
larger effort inside China to find an intermediate host. For both of these previous pandemics, a
bat species reservoir host was also 1dentified, but not in the case of SARS-CoV-2.7

Based on the genome sequence of CoV-2, Drs. Shi and Daszak have proposed that the reservoir
host for CoV-2 is the intermediate horseshoe bat (Rhinolophus affinis), which is found 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 live. In the US this
would be equivalent in distance, climate change, and human population density difference to
going from the Everglades in Florida to Manhattan, in New York City. The intermediate
horseshow bat isn’t found at all 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 cell culture tested. So,
while the leading US coronavirus expert, Dr. Ralph Baric of The University of North Carolina
suggested in early 2020 that CoV-2 may have jumped into the human population directly from
bats without an intermediate host, this hypothesis seems to no longer be viable.

For the zoonosis hypothesis to be advanced, it is now necessary to find an intermediate host. In
January 2020 a theory was proposed that CoV-2 arose in the Huanan Seafood Market, a

% | am distinguishing here the difference between SARS-CoV-2 being a descendent of a bat coronavirus (with 3.8%
or 1100 nucleotide {nt) differences between them) and the finding of the immediate precursor of SARS-CoV-2 in a
bat colony population somewhere in the wild, which ususlly is <100 nt differences.

4 “Wae have dene bat virus surveillance in Hubei Province for many years but have not found that bats in Wuhan or
even the wider Hubei Province carry any coronaviruses that are closely related to SARS-CoV-2. | don't think the
spillover from bats to humans occurred in Wuhan or in Hubei Province,” said Dr. Shi. Science, July 2020
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traditional Chinese “wet market” where live animals are butchered and sold for food. The market
theory was based on the observation that about 40% of early patienis worked or shopped there.
This was reminiscent of the wet market sources for civet cats infected with SARS-CoV-1 or the
camel markets for the MERS coronavirus. The Chinese authorities closed the market on
December 31, 2019 after performing extensive environmental sampling and sanitation.

But by May 2020 Dr. Gao Fu, Director of the Chinese CDC, announced that the market was not
the source of CoV-2, as all of the animal specimens tested negative for CoV-2. And while
SARS-CoV-1 was found 1n 100% of local farmed civets when tested, CoV-2 was different. In
July 2020 Dr. Shi reported that extensive testing of farmed anunals throughout Hubei Province
failed to find CoV-2 in any animals.

For about six months, the pangolin, a scaly anteater, was suspected to be the intermediate host
but finally Dr. Daszak reported that CoV-2 was not found in pangolins in the wild or from the
(illegal) market trade.® Domestic and feral cats also were ruled out as a possible source. A
comprehensive computer-based screen of 410 different animals reported the remarkable finding
that the best ACE?2 receptor matches to CoV-2 were human and other primates (or primate cells
in the laboratory), including the favorite laboratory coronavirus host, the VERO monkey cell
culture, and that all bat species were the worst host. At the time of this writing, there is not even
a working hypothesis for the species of an intermediate host.

A typical zoonosis has a number of characteristic properties that can allow identification of a
zoonotic infection, even in the absence of identifying an intermediate host. None of these
properties are found for CoV-2.

All zoonotic infections have in common the principle that when a virus in nature uses evolution
to move from, for example, a bat host to a camel host and then to a human host. it is a hit and
miss, slow process. Afier all, evolution is the result of 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 coronavirus spent months and years jumping from the
intermediate host into humans, not having all of the necessary mutations needed to be aggressive,
grow, and then spread, but spending enough time in humans to cause an infection and leaving
behind a corresponding immune response.

The hallmark evidence of this ‘practice’ in abortive host jumnping is in stored, archived human
blood specimens taken from before the epidemic, where one can find evidence of pre-epidemic,
usually sub-clinical, community spread from the antibodies to the eventual epidemic virus. For
SARS-CoV-1 and MERS, about 0.6% of people in the region where the epidemic began showed
signs of an infection in archived blood. With CoV-2, this seroconversion, as it is called, has
never been observed, including in 540 specimens collected from ‘fever clinics’ in Wuhan
between October 2019 and January 2020, reported by the WHO. Because this is such a potent
signal of a zoonosis, and because I believe that China has over 100,000 stored specimens from

5 https://link.springer.com/article/10.1007/510393-020-01503-x
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Wuhan taken in the fall of 2019, the lack of reports of seroconversion, the silence from China on
this evidence, speaks volumes.

Another hallmark of a slow, natural zoonosis can be found in the virus. In SARS-CoV-1 and
MERS, the coronavirus spent years in the intermediate host, passing back and forth among
populations of hosts, the civets or camels, that were living in close proximity. During this time,
they would accumulate a background of genetic mistakes. i.e., mutations- usually about one
mistake every two weeks. When the final chip falls, and a mutation(s) happens allowing the
Jjump into humans, the virus with that new mutation(s) also jumps around within the intermediate
host population. The consequence of this latter behavior for a true zoonosis 1s 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 lineal descendants.

In a true zoonosis, the family tree of virus genome sequences doesn’t pass back through the first
patient but instead tracks all the way back to an ancestor months or years earlier. This 1s called
posterior diversity, and it is an easy genetic test to perform. With CoV-2, every one of the more
than 294,000 virus genomes sequenced can be iraced back to the first genomic cluster and in the
first patient in that cluster, a 39-year-old man who was seen at the People’s Liberation Army
(PLA) Hospital about one mile from the Wuhan Institute of Virology. The CoV-2 pandemic has
the phylogenetic signature of one pure virus sequence infecting one human, with human-to-
human spread thereafter; there is just the one and only jump into the human population ever
seen. This lack of posterior diversity has been alluded to by Dr. Shi, by the WHO, and by other
prominent virologists; they just never take that critical piece of the evidence to the next the
proper inference.

The virus in a true zoonosis also contains the signature record of the gradual changes and
adaptions it made in the protein key, the Spike Protein, it uses to unlock human cells and cause
infection. With SARS-CoV-1 the Spike Protein had fewer than one-third of all the changes it
would later develop by the time it became an epidemic. With CoV-2 the Spike Protein was
almost perfectly adapted to the human lock, using 99.5% of the best amino acids possible.

Since with CoV-2 we have no evidence from stored blood that it was quietly practicing on
humans in the community of Wuhan, it is surprising that when it finds its first patient, it has
perfected to 99.5% the spike protein amino acid sequence, its ability to attack and infect humans.
If this adaption couldn’t have happened in the community, the only place it could have happened
1s In a laboratory, by what is called serial passage, a common laboratory process that repeatedly
gives the virus a chance to practice on humanized mice or VERO monkey cells.® A related study
showing human adaption right from the start of the pandemic looked at which of the dozens of
protein manufacturing tools that CoV-2 uses (called tRNAs). It showed the same uncanny
adaptation to the human tools with no evidence that the tools from other potential intermediate
hosts would be suitable.

& It is noteworthy that the furin cleavage site is actually unstable in passage in VERO cells and is often deleted
within a few passages. A laboratory origin theory needs to account for this observation. On the other hand,
mutations in the furin site among the human CoV-2 genomes are exceedingly rare.
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This evidence presented makes a strong case that CoV-2 did not come from nature. But is there
affirmative evidence that it could have come from a laboratory? The answer is yes.

Laberatory Origin Hypothesis

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 CoV-2 1s that it requires a host
enzyme called furin to activate it at a spot called the §1/82 junction. No other coronavirus in the
same subgenera has a furin cleavage site, as it is called. The other coronaviruses are cleaved at a
site downstream from the §1/82 site, called the S site.

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 deadlier is
to give it a furin cleavage site at the S1/S2 junction in the laboratory. At least eleven gain-of-
function experiments, adding a furin site to make a virus more infective, are published in the
open literature, including Dr. Zhengli Shi, head of coronavirus research at the WIV. This has
caused a flurry of Chinese papers since the pandemic began trying to show a natural furin site in
a related virus (this one example was 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 different viruses infect the same host and then make a mistake in
copying their genetic material, and swap sequences.

These convoluted, hypothetical methods each fail, however. It turns out that it 1s Daszak himself
who has shown that the subgenera of coronaviruses that have furin sites are found in different bat
hosts, which live in different regions of China, than the sarbecovirus subgenera of which CoV-2
1s a member. And even with these barriers, they apparently are too far apart to recombine. “For
the three focal subgenera, Sarbecoviruses, Merbecoviruses and Embevoviruses...none of the
three focal subgenera recombines with one another.”” As noted previously? Dr. Shi also does not
believe the bats of Hubei province are capable of being a host for CoV-2-related coronaviruses.

But it gets worse still for the zoonosis theory. The gene sequence for the amino acids in the furin
site in CoV-2 uses a very rare set of two codons, three letter words so six letters in a row, that are
rarely used individually and have never been seen together in tandem in any coronaviruses in
nature. But these same ‘rare in nature’ codons turn out to be the very ones that are always used
by scientists in the laboratory when researchers want to add the amino acid arginine, the ones
that are found in the furin site. When scientists add a dimer of arginine codons to a coronavirus,
they invariably use the word, CGG-CGQG, but coronaviruses in nature rarely {(<1%) use this
codon pair. For example, in the 580,000 codons of 38 Sarbecoviruses the only CGG pair 1s CoV-
2: none of the other 57 sarbecoviruses have such a pair.”

7 CoV-2 is in the subgenera Sarbecoviruses,
https://journals.plos.org/plosgenetics/article?id=10.1371/journal.pgen. 1009272
& https://virological.org/t/alignment-of-58-sarbecovirus-genomes-far-conservation-analysis-of-sars-cov-2/430
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So, there is no natural example of a furin protein site in nature that could be introduced into
CoV-2 by recombination, there is no natural example of the particular gene sequence for the
furin protein site contained in CoV-2 being used to code for anything in nature, but this
particular coding is exactly what Dr. Shi, Baric, and others have used previously in published
gxperiments to insert or optimize arginine codons.

It is telling that when Dr. Shi 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 just short of showing the
furin site, the one she i1s purported to have 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 ever seen in this class of viruses apparently coming from nature, would
have featured the presence of the furin site prominently, and also would have used its presence
and her experience with furin sites in other viruses to predict what i1t would foretell for the world
due to its aggressive nature.

She could have perhaps saved many lives just by telling the world that she saw a furin site in the
virus sequence. It would be left to a French and Canadian team to later identify the furin site in a
paper.” They would write: *“This furin-like cleavage site...may provide a gain-of-function to the
2019-nCoV for efficient spreading in the human population compared to other lineage b
betacoronaviruses.” [Emphasis added.]

Dr. Shi has denied the virus came from her lab, but she has created such a record of multiple
examples of obfuscation, half-truths, contrived specimens, genetic sequences taken from thin air
but published in premier journals and US NIH databases, etc. that her veracity 1s 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 she was attending in Shanghai was to say, “Could this have come from our lab?" 1"

“I wondered if [the municipal health authority] got it wrong,” she says. “I had never expected
this kind of thing to happen in Wuhan, in central China.” Her studies had shown that the
southern, subtropical provinces of Guangdong, Guangxi and Yunnan have the greatest risk of
coronaviruses jumping to humans from animals—oparticularly bats, a known reservoir. After all,
the US equivalent of the distance, climate change, and human population density change
between Yunnan and Wuhan is comparing the Everglades National Park in Florida and New
York City.

Her other action on December 30 was to alter WIV computer databases of novel coronaviruses
used by the world’s virologists for research to make it more difficult to search for which
coronaviruses she had in her building. In short, the day she was asked to address the pandemic in
Wuhan, she chose to spend time to make unavailable to her fellow scientists of the world her
decades of coronavirus work.

? https://www.sciencedirect.com/science/article/pii/501663542203005287via%3Dihub
10 https://www scientificamerican.com/index.cfm/ api/render/file/?method=inline&amp;fileID=E1FDF8DE-SE22-
4CES-ADBB2E4A682F52A86
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The notion that CoV-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 with few personnel inside, to the top military medical research doctor, General Chen
Wel, being placed in charge of the WIV, to many more clues, it is clear an event occurred in
Wuhan sometime in late 2019 that is most consistent with a laboratory escape.

The Asian region has a two-decade record of a litile less than one laboratory-acquired infection
per year. After the first SARS-CoV-1 epidemic was ended, SARS-CoV-2 jumped four more
tunes into the human population, all from laboratories, with two in China. The last smallpox
death in the entire world was a secretary who worked two floors above a research lab in England
and contracted it through the ventilation system. The head of that laboratory commitied suicide
over his anguish for causing her death.

Over and over again. there 1s a long history and record of laboratory acquired infections that
provides the background for considering what happened here.

Lab-made Bio-Weapon Hypothesis

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 Chen Wel has been involved in vaccine research since joining the People’s Liberation
Army after college. In a 2017 internal speech at the AMMS (Academy of Military Medical
Sciences) she said: " S EHF. FEEFFE/E.” which translates roughly as, “you need to have an
arrow to study a shield.”’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.

When Oppenheimer saw the application of Einstein's physics in the embodiment of the atomic
bomb. he 1s 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 would total less than 300,000 people in two ten-square mile zones in Japan, and
the horrors of those events led the world to regulate the raw materials of such bombs and to
sanction sovereign nations who attempted to violate the rules.

This had followed the contribution of chemistry to human killing in the form of chemical warfare
during World War I, in which 100,000 were killed, and led the nations of the world to an historic
agreement to never use chemical warfare again. It 1s 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
physics and 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
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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.

Statistically significant evidence. Since 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 coming 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 1s a conservative treatiment of what would be highly significant data.

Other quantitative evidence. If a piece of evidence can be quantified but it does not reach a
significance of p = 0.05 it will be used directly in the likelihood adjustment.

Neon-guantitative evidence. For evidence that cannot be quantified. the decision was made to
treat these as quantitative outcomes with a 51% to 49% likelihood value with respect to the
‘winning’ hypothesis. This has the effect of increasing the probability of that hypothesis for that
step in the Bayesian analysis by 1.04. This 51%/49% concept is related to the legal standard of
the ‘preponderance of the evidence’ used in civil litigation.

Independence. An important qualitative assessment that must be made is whether or not two
pieces of evidence are independent of each other. If they are independent, they can each be used
in determining a new likelihood calculation. If they are dependent on each other then they must
be combined and only a single new likelihood analysis can be made. Where ever possible,
evidence statements that could be considered as dependent are called out and this rule 1s
followed on their contribution to the analysis.

Subjective Discount Factor. The impact of each piece of evidence was adjusted further by a
subjective discount factor. This is a qualitative assessment of the overall veracity of a particular
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piece of evidence when all factors, samples, methods, data sources, etc. are taken into context, It
varies from 60% to 100% and is used as a fraction to reduce the impact of a single piece of
evidence even further.

Hearsay. Just as in a court of law, evidence, usually attributed to a given person or persons, that
is not directly available but instead relies on statements of others is usually not allowed in a court
trial and will accordingly not be used here to adjust the Bayesian analysis. It may be recorded
and preserved as a placeholder and reminder for further research. If new, direct evidence can be
found than the bar of using it 1s lifted and it can be used for adjustment.

Significant figores. Because of the overall nature of the analyses here, all math calculations
related to likelihoods are performed and carried forward at the ‘one significant figure’ level, with
standard rounding rules applied. This has the effect, near the end of the cumulative evidence, of
failing to change the relative probabilities as the small adjustments are reversed in the rounding
process.
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KGR Three high visibility papers grounded the zoonotic origin hypothesis in the
public conversation from February to May 2020: a pros and cons analysis.

Introduction. The two key data points from December 2019 concerning the origin of the SARS-
CoV-2 coronavirus infection, the cause of COVID-19, are the observation that a large number of
the earliest patients worked or had visited the Hunan Seafood Market in Wuhan, China and that
the hospitals where the first patients were admitted were a short distance from the Wuhan
Institute of Virology (WIV), the only high security, BSL-4 laboratory in all of China, and
arguably the leading research institute in the world studying coronaviruses of the type causing
COVID-19.

The first data point i1s reminiscent of the origin of SARS-CoV-1, a zoonosis with Interspecies
transmission from bats to civet cats and then to humans, 1dentified in wet markets in southern
China. The second data point 1s reminiscent of the four SARS-CoV-1 human spillovers that
occurred after the 2003 epidemic ended and were each a laboratory-acquired infection (LAI) by a
scientist working in a government research laboratory, much like the WIV, and then local
human-to-human spread and nearby hospital admission.

To be clear in this paper, the term zoonosis will only be used to describe a interspecies
transmission outside of a laboratory. This point seems important to clarify since Dr. Zhengli Shi,
head of coronavirus research at the WIV, has previously reported: “An outbreak of hemorrhagic
fever with renal syndrome occurred among students in a college {College A) in Kunming,
Yunnan province, China in 2003. Subsequent investigations revealed the presence of hantavirus
antibodies and antigens in laboratory rats at College A and two other institutions. Hantavirus
antibodies were detected in 15 additional individuals other than the index case in these three
locations. Epidemiologic data indicated that the human infections were a result of zoonotic
transmission of the virus from laboratory rats.” > [emphasis added.] The author has found no
other support for the use of the term zoonotic transmission with respect to an LAT and its dual
use could be confusing, and so will be avoided.

While the two initial data points would suggest that a balanced approach should be taken with
respect to investigations of the origin of SARS-CoV-2, three high visibility publications that
argued the laboratory origin idea was a “conspiracy theory” and strongly argued that it was of
zoonotic origin foreclosed legitimate debate for much of 2019. The purpose of this evidence
analysis is to examine these papers and weigh the strength of the evidence.

Paper 1: The February 3, 2020 paper by WIV scientist Dr. Shi et al. entitled: “A
pneumonia outbreak associated with a new coronavirus of probable bat origin.”

This seminal paper set the stage for the zoonotic origin of SARS-CoV-2 and has been accessed
over one million times. According to Nature, this article is in the 99th percentile (ranked 24th) of
the 326,159 tracked articles of a similar age in all journals and the 99th percentile (ranked 2nd)
of the 783 tracked articles of a similar age in Nature.

35 https://pubmed.nchbi.nlm.nih.gov/20380897/
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However, a careful analysis of it shows serious issues which suggest it is unreliable. The
following analysis is in the form of an independent manuscript:

The seminal paper from the Wuhan Institute of Virology claiming SARS-CoV-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

The coronavirus RaTG13 was purportediy identified 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 but is routinely used in codon-optimized synthetic genome
constructions performed in the laboratory

Abstract. The species of origin for the SARS-CoV-2 coronavirus that has caused the COVID-19
pandemic remains unknown after over six months of intense research by investigators around
the world. The current consensus theory among the scientific community is that it originated in
bats and transferred to humans either directly or through an intermediate species; no credible
intermediate species exists at this time. The suggested origin early on from a Wuhan “wet
market” has been determined to be a red herring and the pangolin is no longer considered a
likely intermediate by the virology community.

The basis for the hypothesis that SARS-CoV-2 probably evolved from bats initially came from a
February 2020 paper?®® from Dr. Zheng-Li Shi’s laboratory at the Wuhan Institute of Virology
(WIV}). In that paper the Wuhan laboratory made two claims: 1), “a bat fecal sample coltected
from Tongguan town, Mojiang county in Yunnan province in 2013” contained a coronavirus,
originally designated “Rhinolophus bat coronavirus 8tCoV/4951%7” in 2016 but renamed in their
paper, RaTG13; and 2), the genomes of RaTG13 and SARS-CoV-2 had an overall identity of
86.2%, making it the closest match to SARS-CoV-2 of any coronavirus identified at that time.
RaTG13 remains the closest match to SARS-CoV-2 at the current time,

In this paper | document that:

1) The RaTG13 specimen was not a hat fecal specimen, based on a comparison of the
relative bacterial and eukaryotic genetic material in the purported fecal specimen to
nine authentic bat fecal specimens collected in the same field visits as RaTG13 was
collected by the Wuhan laboratory, run on the same lilumina instrument {id ST-J00123},
and published in a second paper in February 2020.1°> While the authentic bat fecal

3 Zhou, P., Yang, X., Wang, X. et @/. A pneumonia outbreak associated with a new coronavirus of probable bat
origin. Nature 579, 270-273 (2020). https://doi.org/10.1038/541586-020-2012-7 .

¥ A Coronavirus BtCoV/4951 Genbank entry by Dr, Shi records; organism="Rhinolophus bat coronavirus
BtCoV/4991." In July 2020 she wrote: “Ra4891 is the ID for a bat sample while RaTG13 is the IO for the coronavirus
detected in the sample. We changed the name as we wanted it to reflect the time and location for the

sample collection. 13 means it was collected in 2013, and TG is the abbreviation of Tongguan

town, the location where the sample was collected.”
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2)

3)

samples were, as expected, largely bacterial (specifically, 65% bacteria and 12%
eukaryotic genetic sequences), the purported RaTG13 specimen had a reversed
composition, with mostly eukaryotic genes and almost no bacterial genetic material
(0.7% bacteria and 68% eukaryotic). The RaTG13 specimen was also only 0.01% virus
genes compared to an average of 1.4% for authentic bat fecal specimens. A Krona
analysis identified 3% primate sequences consistent with VERO cell contamination, the
standard monkey cell culture used for coronavirus research, inciuding at the Wuhan
laboratory. Based on using the mean and standard deviation of the nine authentic bat
fecal specimens from the Wuhan laboratory, the probability that RaTG13 came from a
true fecal sample but had the composition reported by the Wuhan laboratory is one in
thirteen million;

According to multiple references, RaTG13 was identified via Sanger dideoxy sequencing
before 2016, partially sequenced by amplicon sequencing in 2017 and 2018, and then
complete sequencing and assembly by RNA-Seq in 2020, although some reports from
WIV suggest the timing of the RNA-Seq experiments may have been performed earlier
than 2020. In any case, a Blast analysis of sequences from the amplicon and RNA-Seq
experiments indicates an approximate 5% nucleotide difference, 50-fold higher than the
technical error rate for RNA-Seq of about 0.1%. At least two gaps of over 60 base-pairs,
with no coverage in the RNA-Seq data, were easily identified. The incomplete assembly
and anomalous, method-dependent sequence divergence for RaTG13 is troublesome;

The pattern of synonymous to non-synonymous (S/NS} sequence differences between
RaTG13 and SARS-CoV-2 in a 2201 nucleotide region flanking the $1/S2 junction of the
Spike Protein records 112 synonymous mutation differences with only three non-
synonymous changes. Based on the S/NS mutational frequencies elsewhere in these two
genomes and generally in other coronaviruses the probability that this mutation pattern
arose naturally is approximately one in ten million. A similar pattern of unnatural /SN
substitutions was seen in a 10,818 nt region of the pplab gene. This pplab gene pattern
has a probability of occurring naturally of less than one in 100 billion. A total of four
regions of the RaTG13 genome, coding for 7,938 nt and about one-quarter of the entire
genome, contain over 200 synonymous mutations without a single non-synonymous
mutation. This has a probability of one in 10'Y7. A possible explanation, the absolute
criticality of the specific amino acid sequence in the regions which might make a non-
synonymous change non-infective, is ruled out by the rapid appearance of an
abundance of non-synonymous mutations in these very regions when examining the
over 80,000 human SARS-CoV-2 specimens sequenced to date. An alternative
hypothesis, that this arose by codon substitution is examined. It is demonstrated, by
example from a published codon-optimized SARS-Cov-2 Spike Protein experiment, that
the anomalous S/SN pattern is precisely the pattern which is produced, by design, when
synthetic biology is used and represents a signature of laboratory construction.
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Based on the findings concerning the RaTG13 data, inctuding anomalies and inconsistent
statements about RaTG13, its origin, renaming, and sequencing timing; the finding that the
specimen it is purported to have come from is not bat feces and has a signature of cell culture
contamination; the unexplained method-dependent 5% sequence difference for RaTG13; and
the $/SN mutation pattern reported, which to my knowledge has never been seen in nature, it
can be concluded that RaTG13 is not a pristine biological entity but shows evidence of genetic
manipulation in the laboratory.

Until a satisfactory explanation of the findings in this paper have been offered by the Wuhan
laboratory, all hypotheses of the proximal origin of the entry of SARS-CoV-2 into the human
population should now include the likelihood that the seminal paper contains contrived data.
For example, the hypothesis that SARS-CoV-2 was the subject of laboratory research and at
some point escaped the laboratory should be included in the narrative of the origin of SARS-
CoV-2 research.

Introduction. Since the first reported patient on December 1, 2019 with a SARS-CoV-2 infection,
the virus has caused a pandemic that has led to twenty-five million cases worldwide and over
840,000 deaths as of August 30, 2020. To make progress on treating this disease and preventing
the next viral outhreak, knowing the origin of the virus and how it entered the human
population is critical.

On February 3, 2020 a paper was published from the Wuhan Institute of Virology that identified
a bat coronavirus, RaTG13, as having a 96.2% identity to SARS-CoV-2, quickly providing support
for a zoonotic origin, either from bats directly or from bats to humans through an unknown
intermediary species. If true, this would replicate the model of SARS-CoV 2003 in which the
transmission was from bats to civets to humans and for MERS in which the transmission was
from bats to camels to humans. At the time of this paper and through August 30, 2020, no
other virus has been identified with a closer sequence homology to SARS-CoV-2 than RaTG13.
The publication containing the RaTG13 sequence has been cited over 1600 times in the six
months since publication. None of these studies contain research on the isolated virus itself
since the virus has never been isolated or cultured. It was apparently found in only one sample
from 2013 and that sample has been exhausted.?®

An examination of the raw data associated with RaTG13 immediately identified serious
anomalies, bringing into question the existence of RaT(G13 as a biological entity of completely
nature origin.

28 Dr. Shi Science interview July 2020
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standards and availability of data, materials, code and protocols” required for Nature
publications.??

The February 2020 papers uses the RNA-Seq data for RaTG13 genome determination but fails
to disclose the previous data obtained by Sanger dideoxy sequencing in 2016 and by amplicon
sequencing in 2017 and 2018. Since these unrecorded data establish method-dependent
sequencing differences of up to 4% the failure to disclose this data or to reconcile these
differences is troubling.

In addition, the raw assembly accession data for RaTG13 are not described or linked to the
Genbank entry, MN669532, and also no assembly method is specified in the raw data
SRX7724752 12 and the lllumina run. And the amplicon sequencing data has sequence gaps of
approximately 20% of the genome. Therefore, no primary assembly data has been made
available by the WIV for the RaTG13 genome. This is contrary to the Nature Reporting
Standards?® as they state: “When publishing reference genomes, the assembly must be made
available in addition to the sequence reads.”

Relationship of RaTG13 and SARS-Coy-2.

There have been two descriptions of the process by which the RaTG13 genome was identified
as closely homologous to SARS-CoV-2. These seem to be inconsistent with each other.

In the February 2020 Nature paper it states:

“We then found that a short region of RNA-dependent RNA polymerase {RdRp)} from a bat
coronavirus (BatCoV RaTG13}—which was previously detected in Rhinolophus affinis from
Yunnan province—showed high sequence identity to 2019-nCoV. We carried out full-length
sequencing on this RNA sample (GISAID accession number EPI_ISL_402131). Simplot analysis
showed that 2019-nCoV was highly similar throughout the genome to RaTG13, with an overall
genome sequence identity of 96.2%.”

In a July 2020 interview the process was described:

“We detected the virus by pan-coronavirus RT-PCR in a bat fecal sample collected from
Tongguan town, Mojiang county in Yunnan province in 2013, and obtained its partial RdRp
sequence. Because the low similarity of this virus to SARS-CoV, we did not pay special attention
to this sequence. In 2018, as the NGS sequencing technology and capability in our tab was
improved, we did further sequencing of the virus using our remaining samples, and 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, and we did not do virus isolation and other
studies on it. Among all the bat samples we collected, the RaTG13 virus was detected in only
one single sample. In 2020, we compared the sequence of SARS-CoV-2 and our unpublished bat

33 Nature research reporting standards for availability of data
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coronavirus sequences and found it shared a 96.2% identity with RaTG13. RaTG13 has never
been isolated or cultured.”

If the full-length genome of RaTG13 was available by 2018 it is unclear why a database search
within the WiV for coronaviruses that resembled SARS-CoV-2 would lead to identifying the 370-
nt segment representing the RdRp gene (as stated in the February paper) but not the full length
RaTG13 genome {which was stated to have been sequenced by 2018). In addition, an assembly
of all available amplicon data for RaTG13 from 2017 and 2018 contains gaps of approximately
20% of the genome. If the sample was completely consumed during the 2017-8 sequencing it is
unclear how RNA-Seq was conducted in 2020 to permit the full-length genome to be
determined.

Analytical methods. Taxonomy of specimens was determined in the NCBI Sequence Read
Archive and KRONA.?* Blast was used for sequence alignment and comparisons.3°

To evaluate the data from the bat species relative to the RaTG13 fecal sample analysis, the
latter was treated as a fixed result with the comparison to the taxonomy results of the nine bat
feces specimens. It also was noted that the data were clearly right skewed (and descriptively
both mean/median and standard deviation/interquartile range were used}. Therefore, a non-
parametric procedure, the Wilcoxon signed-rank test was used with the p-value calculated by
an exact procedure because of the small sample size. Considering the synonymous to non-
synonymous mutation frequency and how to evaluate that for the various protein coding
regions of the virus, it was noted that for all of the genes pooled, the ratio of the synonymous
to non-synonymous regions was approximately 0.83. To analyze the corresponding distribution
for each gene, we assumed that each mutation was an independent observation from a
Bernoulli random variable and, therefore the number of synonymous mutations in the gene
would have a binomial distribution (with probability 0.83). A probability was then computed for
the actual number of synonymous mutations on this basis (the probability was determined on a
one-sided basis, i.e. excess mutations, and was calculated as a strict inequality).

Results.
Original characterization of RaBtCoV/4331 {RaTG13) and related bat fecal specimen.

In 2016 Dr. Shi and colleagues published a paper entitled, “Coexistence of multiple
coronaviruses in several bat colonies in an abandoned mineshaft3®” in which a number of novel
bat coronaviruses were isolated from hat fecal specimens collected during 2012 and 2013. The
viruses were named, according to the paper, in the following fashion:

3 NCBI Sequence Archive

 Blast alignment

% Xing-Yi Ge, et. al.,, Coexistence of multiple coronaviruses in several bat colonies in an abandoned mineshaft,
Virologica Sinica, 2016, 31 (1} 3140, DOI: 10.1007/512250-016-3713-9

@2021. Steven C. Quay, MD, PhD Page 29 of 139



T1.-2022-00062 A-00000565096 "UNCLASSIFIED" 6/13/2024 Page 64

Bayesian Analysis of SARS-CoV-2 Origin
Steven C. Quay, MD, PhD 25 January 2021

“The positive samples detected in this study were named using the abbreviated bat
species name plus the bat sample number abbreviation. For example, a virus detected
from Rhinolophus sinicus in sample number 4017 was named RsBtCoV/4017. If the bat
was co-infected by two different coronaviruses, numbers were appended to the sample
names, such as RsBtCoV/4017-1 and RsBtCoV/4017-2.”

In the July 2020 interview Dr. Shi wrote:

“Rad991 is the I1D for a bat sample while RaTG13 is the ID for the coronavirus detected in
the sample. We changed the name as we wanted it to reflect the time and location for
the sample collection. 13 means it was collected in 2013, and TG is the abbreviation of
Tongguan town, the location where the sample was collected.”

The 2016 and 2020 statements about the naming of virus RsBtCoV/4991 appear inconsistent
with each other.

Of the 152 coronaviruses identified, 150 were classified as alphacoronaviruses while only two
were classified as betacoronaviruses, HiBtCoV/3740-2 and RaBtCoV/4991. The naming
convention from the paper means this latter coronavirus was identified in a fecal specimen
from a Rhinolophus affinis bat and was sample number 4991,

The latter virus was described in the paper as follows:

“Virus RaBtCoV/4991 was detected in a R. affinis sample and was related to SL-CoV. The
conserved 440-bp RdRp fragment of RaBtCoV/4991 had 89% nt identity and 95% aa
identity with SL-CoV Rs672. In the phylogenetic tree, RaBtCoV/4991 showed more
divergence from human SARS-CoV than other bat SL-CoVs and could be considered as a
new strain of this virus lineage.”

The Genbank accession number for RaBtCoV/4991 is MN KP876546.1 and in Genbank it is
identified as having been collected in July 2013 as a “feces/swabhs” specimen.

The RATG13 genome sequence was assembled from low coverage RNA-Seq data.

A Blast analysis of the RaTG13 genome against SRR11085797 retrieved about 1700 reads which
covers only about 252,000 nt of the total reads of 3.3 Gb. Since the genome size of RaTG13 is
known to be about 30,000 nt this represents an 8-fold coverage, typically insufficient for a
definitive assembly. For example, some have suggested a 30-fold coverage is necessary to
create high quality assemblies.?’

¥ Sims, D. et al. Sequencing depth and coverage: key considerations in genomic analyses. Nature Reviews —
Genetics, (2014) 15: 121-132, doi;10.1038/nrg3642.
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These regions represent over 26% of the entire genome and appear analogous to the outcome
expected from the application of a synonymous codon modified, laboratory-derived synthetic
biology project. They also represent about one-sixth of the 4% apparent phylogenetic
divergence between RaTG13 and SARS-CoV-2.

October GenBank update. On October 13, 2020 the sequence for RaTG13 was updated. For the
first time the first 15 nucleotides at the 5" end were present. However, these were not found in
a blast of either the RNA-Seq raw reads or the Amplicons. The following email was sent to Dr.
Shi asking for an explanation of the fecal specimen composition and the source for the 5’ nt
data.

RaTG13 specimen and genome
1 Tessage

Ste%hD 1 Maon, Oct 18, 2020 at 10:11 PM
To:

Dear Dr. Shi-

| am writing to inquire about the bat virus. RaTG13. that you descaribed in your Nature paper in February. | have two
questions:

1. The RNA-Seq dala suggest an unusual patlern of eukaryotic, prokaryotic, and viral sequences for a typical bat fecal
specimen. Is there a simple explanation for this that | am nal thinking of? It really doesn't lock like bat feces.

2.1 noticed the RaT513 genome sequence in GenBank was revised last week to make six base substitutions and now,
for the first time, the missing 15-nt §' sequence. Where did this missing 5' sequence come from?

If you could get back to me as quickly as possible | would appreciate it as | am finishing an analysis of my own and this
information would be useful to include.

Regards. Steve

Steven Quay, MD, PhD

At the time of this writing a response has not been received.

Discussion. The foundation of the working hypothesis that the COVID-19 pandemic arose via a
natural zoonotic transfer from a non-human vertebrate host to man has been built on two
publications: the February 3, 2020 Nature paper by Dr. Zheng-Li Shi and colleagues, in which
the bat coronavirus RaTG13 is first identified as the closest sequence identity to SARS-CoV-2 at
96.2% and the March 17, 2020 Nature Medicine paper entitled, “The proximal origin of SARS-
CoV-2,” by Andersen et al., in which the Shi et al. paper is cited as evidence for a bat origin for
the pandemic. In the approximately six months since they were published, these two papers
have been cited over 1600- and 200-times on PubMed, respectively.

However, research is beginning to question whether a bat species can be considered a natural
reservoir for SARS-CoV-2. A recent paper performed an in silica simulation of the SARS-CoV-2
Spike Protein interaction with the cell surface receptor, ACE2, from 410 unique vertebrate
species, including 252 mammals.?® Among primates, 18/19 have an ACE2 receptor which is
100% homologous to the human protein in the 25 residues identified to be critical to infection,

44 Broad host range of SARS-CoV-2 predicted by comparative and structural analysis of ACE2 in vertebrates
Joana Damas, et al. Proc. of the Nat. Acad. of 5ci. Aug 2020, 202010146; DOI: 10.1073/pnas. 2010146117
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including the Chiorocebus sabaeus (the Old World African Green monkey} and the rhesus
macaques.

It is noteworthy that the laboratory workhorse of coronavirus research is the VERO cell, isolated
from a female African Green monkey in 1962, and containing an ACE2 receptor that is 100%
homologous to the human ACE2 in the 25 critical amino acids for infectivity.

This in silico work was confirmed in the laboratory with respect to rhesus macaques. Within
weeks of the identification of SARS-CoV-2, the Wuhan laboratory had demonstrated that the
pandemic virus would infect and produce a pneumonia in rhesus macaques.*®

A surprising finding from the ACE2 in silico surveillance work was the very poor predicted
affinity of the ACE2 receptors in both bats and pangolins. Of 37 bat species studied, 8 scored
low and 29 scored very low. As expected by these predictions, cell lines derived from big brown
bat (Eptesicus fuscus),*® Lander’s horseshoe bat (Rhinolophus landeri}, and Daubenton’s bat
(Myotis daubentonii) could not be infected with SARS-CoV-2.Y

It is unfortunate that growth of the RaTG13 specimen could not have been attempted in the
Rhinolophus sinicus primary or immortalized cells generated and maintained in the Wuhan
laboratory: kidney primary cells {RsKi9409}, lung primary cells (RsLu4323), lung immortalized
cells (RsLuT), brain immortalized cells (RsBrT} and heart immortalized cells (RsHeT).*® However
it should be noted that a synthetically created RaTG13 was reported not to infect human cells
expressing Rhinolophus sinicus ACE2, providing evidence that RaTG13 may not be a viable
coronavirus in a wild bat population.*®

The other proposed intermediate host, the pangolin, also had predicted ACE-2 affinity that was
either low or very low.

A recent paper that examined the high synonymous mutation difference between RaTG13 and
SARS-CoV-2 used an in silico methodology to suggest that the difference could be largely
attributed to the RNA modification system of hosts.*? However, the authors do not “{t}he
limitation of our study is that we were currently unable to provide experimental evidence for

43 Infection with Novel Coronavirus {SARS-CoV-2) Causes Pneumaonia in the Rhesus Macaques. C, Shan et al,,
Research Square, DO#: 10.21203/rs.2.25200/v1. Shan, C,, Yag, Y., Yang, X. et ¢f. Infection with novel coronavirus
{SARS-CoV-2] causes pneumonia in Rhesus macaques, Celf Res 30, 670-677 (2020).
https://doi.org/10.1038/541422-020-0364-2

4 ). Harcaurt et al., Severe acute respiratory syndrome caronavirus 2 from patient with coronavirus disease,
United States. Emerg. Infect. Dis. 26, 1266—1273 (2020).

47 M. Hoffmann et al., SARS-CaV-2 cell entry depends an ACE2 and TMPRSS2 and is blacked by a clinically praven
protease inhibitor. Cell 181, 271-280.e8 {2020).

48 Zhau, P, Fan, H., Lan, T. et al. Fatal swine acute diarrhoea syndrome caused by an HKU2-related carenavirus of
bat origin, Nature 556, 255-258 {2018}. https://doi.org/10.1038/541586-018-0010-9,

¥, Li et al., Potential hast range of multiple SARS-like coronaviruses and an improved ACE2-Fc variant that is
potent against both SARS-CoV-2 and SARS-CoV-1. bioRxiv:10.1101/2020.04.10.032342 {18 May 2020},

® The divergence between SARS-CoV-2 and RaTG13 might be overestimated due to the extensive RNA
maodification
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the modification on viral RNAs.” The low 5/5N ratio of 1.7 in the expansion of SARS-CoV-2 in the
human population would argue against a robust host RNA modification mechanism.

In summary, the findings reported here are:

1.

Inconsistences between published papers and interviews as to the source and
sequencing history of the original specimen that was claimed to have been collected in
2013 (RaBtCoV/4991} and the specimen for the bat RaTG13 virus. For example, two
explanations of the discovery of the close relationship between RaTG13 and SARS-Cov-
2, a highly homologous match between the RdRp genes of the viruses noticed in 2020
followed by full genome sequencing, or identification in 2020 of a homologous match to
full genome sequencing previously done in 2018. Current publicly available data for
RaTG13 from 2017 and 2018 is a set of 33 amplicon sequencing runs but they cover only
about 80% of the entire genome. In the Science interview Dr. Shi’s says the specimen for
RaTG was consumed during sequencing in 2018, but if this is true, the RNA-Seq referred
to in the Nature paper could not have been performed in 2020. At this time, the Wuhan
laboratory has not met the requirements of Nature with respect to the sharing of
primary and sequence assembly data from their seminal paper? and this data should be
provided immediately.

The specimen from which RaTG13 was reported to have been isolated and which has
been repeatedly reported to have been a bat fecal specimen has a taxonomical
composition of eukaryotes, bacteria, and viruses that is completely different from a set
of nine bat fecal specimens collected in the same field visits by the same laboratory
personnel from the Wuhan Institute of Virology. The probability that an authentic fecal
specimen could have the composition reported is one in ten million, an impossibly low
occurrence. Examination of the strong signals in the RaTG13 specimen identifies both a
variety of bat genetic material, some that are not native to China, as well as unexpected
species, such as marmots and a red fox. It also contains a telltale 3% primate sequence
consistent with VERO cell contamination. | propose that this specimen is apparently
either a mislabeled specimen (although | cannot conjure what the field source or
specimen would be) or was artificially created in a taboratory.

The method-dependent sequence differences between the amplicon data and the RNA-
Seq data are about 5% or about 50-times higher than expected as a technical error rate
of 0.1%. This is an experimental quality issue that needs to be addressed; no explanation
has been offered for this to date. In addition, no assembly methodology has been
provided and at least two gaps, totaling over 60 nt, were easily identified.

The findings, reported here of a mutational drift of synonymous mutations only
between SARS-CoV-2 and RaTG13 in the Spike Protein $1/52 region and the pplab gene
that has never been seen in nature before and which has a probability of having
occurred by chance of less than one in ten million and one in one billion makes it more
likely that, at least for these portions of the RaTG13 genome, comprising over one-
quarter of the entire genome, another process is underway. With the demonstration
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that codon-enhancement or optimization can produce this unnatural S/SN pattern,

some form of laboratory-based synthetic biology was performed on RaTG13, SARS-CoV-

2, or both,
Apparently, the entire specimen from which RaTG13 was purported to have been found has
been consumed in previous sequencing experiments and the Principal Investigator has stated
that no virus has ever been isolated or cultured from the specimen at any time in the past.
Given the irregularities and anomalies identified in this paper it seems prudent to conclude that
all data with respect to RaTG13 must be considered suspect. As such, reliance of the
foundational papers of the origin of SARS-CoV-2 as having arisen from bats via a zoonotic
mechanism must be reexamined and questioned.

Paper 2: The February 19, 2020 Lancet paper entitled: “Statement in support of the
scientists, public health professionals, and medical prefessionals of China combatting
COVID-19.”

On February 19, 2020 The Lancer published a Correspondence entitled “Statement in support of
the scientists, public health professionals, and medical professionals of China combatting
COVID-19°" with 27 public health scientists from eight countries as authors. The statement
seems to attempt to settle the question of the origin of SARS-CoV-2 and short circuit further
debate, as the second sentence reads: “We stand together to strongly condemn conspiracy
theories suggesting that COVID-19 does not have a natural origin.” It goes on to state:
“Conspiracy theories do nothing but create fear, rumors, and prejudice that jeopardize our global
collaboration in the fight against this virus.”

The letter provided an open solicitation for support and at this time has been signed by at over
20,300 people, as 1f to purport that science can be advanced through polling and the democratic
process.”” While it is a truism that conspiracy theories have no place in the academia, legitimate
debate should not be foreclosed.

The statement itself provides a more nuanced discussion of the evidence for a zoonotic origin
and contains 14 references, eight of which contain data about the COVID-19 pandemic and six
of which are governmental policy statements without new data, background articles from 2003
and 2004 on zoonotic diseases, or a virus naming statement by the Coronavirus Study Group
(CSQG) of the Intemational Committee on Taxonomy of Viruses, which is responsible for
developing the official classification of viruses and taxa naming (taxonomy) of the
Coronaviridae family. The eight articles with data were written at the end of January or early
February, when there were fewer than 10,000 patients.

An analysis of the evidence for a zoonotic source given in support of the above Statement is
contained in Text-Table here. The analysis shows there was very little actual data available at the

1 https.//www.thelancet.com/journals/lancet/article/Pl150140-6736{20)30418-9/fulltextiiback-bib1

*2 This is reminiscent of the story attributed to Albert Einstein by Stephen Hawkins in his Brief History of Time.
According to Hawkins, a book was published in 1930 in pre-war Germany entitled, “One Hundred Authors Against
Einstein.” When he was asked about the book Einstein is reported to have retoried, “If | were wrong, then cne
would have been enough!”
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the origin of proteins with
deep ancestry and
insufficient phylogenetic
signal or invented de
noeve. Our study rejects the
hypothesis of emergence
as a result of a recent
recombination event.
Notably, the new
coronavirus provides a
new lineage for almost
half of its genome, with no
close genetic
relationships to other
viruses within the
subgenus of sarbecovirus.
This genomic part
comprises half of the spike
region encoding a
multifunctional protein
responsible also for virus
entry into host cells

laboratory derived
theory of origin.
Statements do not
advance a zoonotic
origin.

7.Benvenuto D Giovanetti M Ciccozzi
A Spoto S Angeletti S Ciccozzi M
The 2019-new coronavirus epidermnic:
evidence for virus evolution. J Med
Virol. 2020; (published online Jan 29.)

The epidemic originated in
Wuhan, China. A
phylogenetic tree has been
built using the 15 available
whole genome sequences
of 2019-nCoV, 12 whole
genome sequences of
2019-nCoV, and 12 highly
similar whole genome
sequences available in
gene bank (five from the
severe acute respiratory
syndrome, two from
Middle East respiratory
syndrome, and five from
bat SARS-like
coronavirus). >97%
maximum likelihood
match to Bat SARS-like
virus 2015 (Fig 1) is noted.
The SARS and MERS
viruses are excluded as a
source of SARS-CoV-2.
These results do not

A 3% genome distance
from the noted hat
virus to human is
about 34 years at 26
mutations per year, the
in-human mutation
rate. Predicted a future
mutation like the
D614G mutation which
is more infective.
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10. Andersen KG Rambaut A Lipkin
WI Holmes EC Garry RF The
proximal origin of SARS-CoV-2.
http://virological.org/t/the-proximal-
origin-of-sars-cov-2/398 Date: Feb 16,
2020 Date accessed: February 17,
2020

See Table 2.

See Table 2.

11.Bengis R Leighton F Fischer J
Artois M Morner T Tate C The role of
wildlife in emerging and re-emerging
zoonoses. Rev Sci Tech. 2004; 23:
497-512

In one pattern, actual
transmission of the
pathogen to humans 1s a
rare event but, once 1f has
occurred, human-to-human
transmission maintains the
infection for some period
of time or permanently.
Some examples of
pathogens with this pattern
of transmission are human
immunodeficiency
virus/acquired immune
deficiency syndrome,
mnfluenza A, Ebola virus
and severe acute
respiratory syndrome.

This 2004 paper
describes the pattern of
rare animal-to-human
transmission followed
by human-to-human
spread as an example
of the SARS virus. It
does not address the
origin of SARS-CoV-2.

12.Woolhouse ME Gowtage-Sequeria
S Host range and emerging and
reemerging pathogens. Emerg Infect
Dis. 2005; 11: 1842-1847

Emerging and reemerging
pathogens are
disproportionately viruses,
with 37% being RNA
viruses. Emerging and
reemerging pathogens
more often are those with
broad host ranges that
often encompass several
mammalian orders and
even nonmammals. For
pathogens that are
minimally transmissible
within human populations
(RO close to (), outbreak
size is determined largely
by the number of
introductions from the
reservolr. For pathogens
that are highly
transmissible within
human populations

This 2005 article has
good general
information about
looking broadly for the
reservoir species(s),
identifies RNA viruses
as a major source of
human epidemics,
predicts a large
outbreak size for a high
Ro virus, but does
address the origin of
SARS-CoV-2 origin.
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(RO>>1), outbreak size is
determined largely by the
size of the susceptible
population.

13.NASEM The National Academies
of Science Engineering and Medicine
of the USA. NAS, NAE, and NAM
presidents' letter to the White House
Office of Science and Technology
Policy.

https://www nationalacademies.org/inc
ludes/NASEM%20Response%20to%2
O0OSTP%20re%20Coronavirus_Februa
1ry%206,%202020.pdf Date: Feb 6,
2020 Date accessed: February 7, 2020

The closest known relative
of 2019-nCoV appears o
be a coronavirus identified
from bat-derived samples
collected in China.4 The
experts informed us that
additional genomic
sequence data from
geographically- and
temporally-diverse viral
samples are needed to
determine the origin and
evolution of the virus.
Samples collected as early
as possible in the outbreak
in Wuhan and samples
from wildlife would be
particularly valuable.
Understanding the driving
forces behind viral
evolution would help
facilitate the development
of more effective strategies
for managing the 2019-
nCoV outbreak and for
preventing future
outbreaks.

Agree. If additional
genomic sequence data
is available from
geographically- and
temporally-diverse
viral samples are
needed to determine
the origin and
evolution of the virus
this should be made
publicly available.

14. WHO Director-General's remarks at
the media briefing on 2019 novel
coronavirus on 8 February 2020.
https://www.who.int/dg/speeches/detai
I/director-general-s-remarks-at-the-
media-briefing-on-2019-novel-
coronavirus---8-february-2020 Date:
Feb 8, 2020 Date accessed: February
18, 2020

A general statement about
the emerging pandemic
without reference to the
origin of SARS-CoV-2

There is no data about
the origin of the
pandermic.

@2021. Steven C. Quay, MD, PhD

Page 53 of 139




T1.-2022-00062 A-00000565096 "UNCLASSIFIED" 6/13/2024 Page 88

Bayesian Analysis of SARS-CoV-2 Origin
Steven C. Quay, MD, PhD 25 January 2021

In November 2020 the Watchdog group, US Right-to-Know, reported the following with respect
to the Lancet article:™

“Emails obtained by U.S. Right to Know show that a statement in The Lancet authored by 27
prominent public health scientists condemning “conspiracy 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 dollars of U.S. taxpayer funding to genetically manipulate
coronaviruses with scientists at the Wuhan Institute of Virology.”

“The emails obtained via public records requests show that EcoHealth Alliance President Peter
Daszak drafted the Lancet statement, and that he intended it to “not be identifiable as coming
from any one organization or person’” but rather to be seen as “simply a letter from leading
scientists”. Daszak wrote that he wanted “to avoid the appearance of a political statement.”

A separate, worrisome article entitled, “Peter Daszak’s EcoHealth Alliance Has Hidden Almost
$40 Million In Pentagon Funding And Militarized Pandemic Science,™ seems to indicate a
sertous conflict of interest with respect to Dr. Daszak’s participation in any investigations on the
origin of SARS-CoV-2.

Paper 3: The March 17, 2020 article in Nature Medicine entitled “The proximal origin of
SARS-CoV-2" by Andersen et al.**

According to the journal, this arficle 1s in the 99th percentile (ranked 2nd) of the 312,683 wracked
articles of a similar age in all journals and the 99th percentile (ranked 1st) of the 147 tracked
articles of a similar age in Nature Medicine. The metrics also indicate it has been accessed over
five million times. It is clearly the most cited paper and since its title and topic are the origin of
the pandemic it clearly has an outsized influence on the topic.

The following statements form the evidence in the article of the natural origin of CoV-2:

e “While the analyses above suggest that SARS-CoV-2 may bind human ACE2 with high
aftinity, computational analyses predict that the interaction is not ideal and that the
RBD sequence is different from those shown in SARS-CoV to be optimal for receptor
binding. Thus, the high-affinity binding of the SARS-CoV-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-CoV-2 is not the product of purposeful manipulation.” [emphasis added.]

o A later analysis of over 3800 possible substitutions of amino acids in a 200 amino
acid receptor binding region, much larger than the small, selective region referred
to in this paper, shows that CoV-2 is 99.5% optimized for binding to the ACE-2

33 https://usrtk.org/biohazards-blog/ecohealth-alliance-orchestrated-key-scientists-statement-on-natural-grigin-
of-sars-cov-2/

* https.//www.independentsciencenews.org/news/peter-daszaks-ecohealth-alliance-has-hidden-almost-40-
million-in-pentagon-funding/

55 https://www.nature.com/articles/s41591-020-0820-9
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receptor. This near perfect binding has never been seen before in a recent
interspecies transmmission jump.

“Polybasic cleavage sites have not been observed in related ‘lineage B’
betacoronaviruses, although other human betacoronaviruses, including HKU1 (lineage
A), have those sites and predicted O-linked glycans. Given the level of genetic variation
in the spike, it is likely that SARS-CoV-2-like viruses with partial or full polybasic
cleavage sites will be discovered in other species.” [emphasis added.]

o As of the writing of this manuscript no other linecage B (sarbecovirus) has been
found to have a furin site. In addition, the furin site of CoV-2 has the unusual
-CGG-CGG- codon dimer, which has never been seen in an analysis of 58 other
sarbecoviruses, that is, 580,000 codons. Since recombination between subgenera
of beta coronaviruses is rare, or unknown, there is no source for the CGG-CGG
dimer via a natural recombination event.

“The acquisition of polybasic cleavage sites by HA has also been observed after repeated
passage in cell culture or through animals.”

o Itis curious why the above statement did not lead to a hypothesis somewhere in
the article about a similar mechanism on CoV-2, a clear indication of a laboratory
origin.

“It is improbable that SARS-CoV-2 emerged through laboratory manipulation of a
related SARS-CoV-like coronavirus.”

o This conclusory statement is unsupported my evidence.

“Furthermore, if genetic manipulation had been performed, one of the several reverse-
genetic systems available for betacoronaviruses would prebably have been used.
However, the genetic data irrefutably show that SARS-CoV-2 is not derived from any
previously used virus backbone.” [emphasis added.]

o There is no explanation for why a prior backbone would necessarily be used. All
synthetic biology chimera coronaviruses created in the past as published in prior
papers have each used a unique backbone with no particular pattern in backbone
selection. Each backbone was selected for the particular needs of those current
experiments. This non-repeating prior pattern of reverse-genetic systems makes
the above statement untenable. And with 16,000+ reported coronavirus specimens
at the W1V it entirely reasonable a non-published virus could have been used.

“Natural selection in an animal host before zoonotic transfer. For a precursor virus to
acquire both the polybasic cleavage siie and mutations in the spike protein suitable for
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binding to human ACE2, an animal host would prohahly have to have a high
population density (to allow natural selection to proceed efficiently) and an ACE2-
encoding gene that is similar to the human ortholog.” [emphasis added.]

o The paragraph discusses the pangolin as the possible intermediate host but at the
time of this manuscript the coronavirus data from pangolins has been discredited.
This author agrees with statement that selection of the two unique features of
CoV-2 require a high population density of the animal host. Of course. in the
laboratory the animal hosts for either in vitro cell culture experiments or in animal
experiments are a single species at high density.

Natural selection in humans following zoonotic transfer. “It is possible that a progenitor
of SARS-CoV-2 jumped into humans, acquiring the genomic features described above
through adaptation during undetected human-to-human transmission. Once acquired,
these adaptations would enable the pandemic to take off and produce a sufficiently large
cluster of cases to trigger the surveillance system that detected it.” [emphasis added.]

“Studies of banked human samples could provide information on whether such cryptic
spread has occurred. Further serological studies should be conducted to determine the
extent of prior human exposure to SARS-CoV-2.”

o As will be shown in later sections, this prior undetected human-to-human
transmission would be evident in archived specimens from before the fall of 2019.
In both SARS-CoV-1 and MERS, this prior seroconversion averaged about 0.6%
with almost 5% among workers exposed to the intermediate hosts. At the time of
the writing of this manuscript, in limited sampling of archived specimens there
has been no seroconversion detected. The author believes there are thousands of
archived specimens from Wuhan taken in the fall of 2019 and these should be
immediately examined for evidence of seroconversion. Since finding
seroconversion among these specimens would be strong evidence for a zoonotic
origin and not a laboratory accident, the absence of any information from China
on this important evidence is hard to understand.

Selection during passage. “Basic research involving passage of bat SARS-CoV-like
coronaviruses in cell culture and/or animal models has been ongoing for many years in
biosafety level 2 laboratories across the world, and there are documented instances of
laboratory escapes of SARS-CoV. We must therefore examine the possibility of an
inadvertent laboratory release of SARS-CoV-2."

“In theory, it is possible that SARS-CoV-2 acquired RBD mutations during adaptation to
passage in cell culture, as has been observed in studies of SARS-CoV.”
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“New polybasic cleavage sites have been observed only after prolonged passage of low-
pathogenicity avian influenza virus in vitro or in vivo. Furthermore, a hypothetical
generation of SARS-CoV-2 by cell culture or animal passage would have required prior
isolation of a progenitor virus with very high genetic similarity, which has not been
described. Subsequent generation of a polybasic cleavage site would have then required
repeated passage in cell culture or animals with ACE2 receptors similar to those of
humans, but such work has also not previously been described.” [emphasis added.]

o The authors correctly describe a method for CoV-2 to have been generated in the
laboratory and then dismiss it because the work has not been published
previously. As active scientists themselves, the authors must know how
disingenuous this sounds. Almost by definition elite scientists, like Dr. Shi of the
WIV, work in secret until the publication of any given line of research. As the
say, the absence of evidence cannot be used as evidence of its absence.

o A peer-reviewed paper’® entitled, “Might SARS-CoV-2 Have Arisen via Serial
Passage through an Animal Host or Cell Culture? A potential explanation for
much of the novel coronavirus’ distinctive genome,” provides a compelling
argument that serial passage in the laboratory might indeed have been the manner
in which CoV-2 acquired many of its devastating traits.

“Although the evidence shows that SARS-CoV-2 is not a purposefully manipulated
virus, it is currently impossible to prove or disprove the other theories of its origin
described here. However, since we observed all notable SARS-CoV-2 features,
including the optimized RBD and pelybasic cleavage site, in related coronaviruses in
nature, we do not believe that any type of laboratory-based scenario is plausible.”
[emphasis added.]

o This author could identify no prior evidence in the paper to warrant saying it 1s
not a purposefully manipulated virus. There 1s also no evidence that would point
to a purposely manipulated virus.

o The evidence in the paper shows that no prior zoonotic interspecies fransmission
has ever had an RBD as optimized as the CoV-2 RBD for the human ACE?2. The
evidence also shows that there 1s no natural source for the polybasic cleavage site
(PCS). No other member of the subgenera to which CoV-2 belongs has a PCS.
Since these are the only coronaviruses from which recombination could supply a
polybasic cleavage site, the data in this paper refutes the natural origin.

56 https://onlinelibrary.wiley.com/doi/full/10.1002/bies.202000091
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PEREBE A Bayesian Analysis of one aspect of the SARS-CoV-2 origin, where the first
recorded outhreak occurred, increases the prohabhility of a laboratery origin.

Introduction. The two competing hypotheses of the origin of SARS-CoV-2 as a natural,
zoonotic spillover event versus a laboratory-acquired infection (LAT) or other laboratory accident
each had supporting evidence from the very beginning of the pandemic.

On the one hand, about 40% of early patients with COVID-19 had an association with the Hunan
Seafood Market in Wuhan. Since this mirrored SARS-CoV-1, where markets selling civet cats
were determined to be the origin of that human epidemic, the natural origin hypothesis seemed
logical. The Chinese CDC have now ruled out the market as a source for the outbreak.

On the other hand, the laboratory origin hypothesis also had an early beginning with the fact that
the outbreak began adjacent to the only high security, BSL-4 laboratory in all of China, and one
of the top coronavirus research centers in the world, was the Wuhan Institute of Virology (WIV}).
The hospitals of the first COVID patients were very close to the WV,

This evidence statement is taken from an article applying a Bayesian analysis to the hypothesis
that the proximal origin of SARS-CoV-2 was an uncontrolled*® release from a laboratory using,
as evidence, one aspect of the SARS-CoV-2 origin story — where the first recorded outbreak
occurred.””

Hypothesis: The first recorded outbreak of SARS-CoV-2 In the human population occurred in a
city that 1s also home to a virology laboratory that actively performs research on closely related
viruses.

In this case, the city 1s Wuhan, and the virology laboratory 1s run by the Wuhan Institute of
Virology.

Analysis. This analysis set the likelihood of a laboratory escape (the prior probability the
hypothesis was true} at three values, 0.01%, (0.1%, and 1.0%. The second term was the
conditional probability of the evidence, given that the hypothesis is actually false. This was set at
0.01. Finally, the third term was the conditional probability of the evidence, given the hypothesis
is true. This was set, biasing to the natural origin, at (.71,

Results. The paper provides the three-by-three cube of results for the three parameters of
interest.

The ardent sceptic’s probability begins at 0.01% and the revised estimate is no more than 0.05%
or 5/10000. It applies to someone who was initially very skeptical about a lab origin (0.01%
probability), who believes there 1s no more than 51% chance that an uncontrolled release of a
highly contagious disease would lead to a local outbreak, and who thinks there was at least a

%2 By using the term uncontrolled release, the author was specifically excluding from consideration the possibility
that the pathogen was deliberately released from the laboratory.

* https://janseymour.medium.com/a-bayesian-analysis-of-one-aspect-of-the-sars-cov-2-origin-story-where-the-
first-recorded-1fbdcbealaZb
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BB Lack of posterior diversity for SARS-CoV-2 compared to MERS and SARS-
CoV-1

o The earliest stages of human CoV-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.

e Combining MERS and CoV-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 intermediate host-to-human
infection.®

¢ That is about 54% non-human-to-human transmission.

¢  On the other hand, Ralph Baric has written®' that CoV-2 is different: “SARS-CoV-2
probably emerged from bats, and early strains identified in Wuhan, China, showed
limited genetic diversity, which suggests that the virus may have been introduced from
a single source.” [emphasis added.]

e 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.

e From Dec 24, 2019 to November 2020, there are 1001 genomes sequenced from all of
China and 198,862 worldwide.

o For CoV-2, every single genome sequence 1s 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 (/249
genomes is the chance of tossing a coin 249 times and getting heads every time!

¢ Mathematically that is nonexistent; specifically, one in 10 with 84 zeros.

¢ Since Wuhan had 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 this did
not arise from an intermediate host in Wuhan.

¢ Therefore, to permit continued evidence analysis, this 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

8 https://elifesciences.org/articles/31257#abstract ;

https://www.researchgate.net/publication/225726653 Molecular_phylogeny of coronaviruses including human
SARS-CoV ; https://science.sciencemag.org/content/300/5624/1394/1ab-pdf ;

https://pubmed.nebi.nlm.nih.gov/14585636/ ;

https://www.microbiologyresearch.org/content/journal/jgv/10.1099/vir.0.016378-0crawler=true ;

https://www.nchi.nlm.nih.gov/pmc/articles/PMC7118731/

®1 https://www.nejm.org/doi/10.1056/NE/Mcibr2032888
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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
lack of posterior diversity in COVID-19 at a much later 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 bioinformatics,
efforts to find the “mussing link” in the wild through search and sample should be a second
priority to mining the human specimen data set.

SARS-CoV-1. A similar pattern of clinical cases that do not show a common ancestor in the
human population but instead 1s evidence of posterior diversity is shown in the Text-Table on the
lefi for SARS-CoV-1%! compared to CoV-2 on the right™. 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 first Clade A patient was at the PLA Hospital about 3
km from the WIV.

&4 https://pubmed.ncbi.nim.nih.gov/14585636/
55 https://nextstrain.org/

@2021. Steven C. Quay, MD, PhD Page 70 of 138


















T1.-2022-00062 A-00000565096 "UNCLASSIFIED" 6/13/2024 Page 110

Bayesian Analysis of SARS-CoV-2 Origin
Steven C. Quay, MD, PhD 25 January 2021

The Wuhan Institute of Virology has publicly disclosed that by 2017 it had developed the
techniques to collect novel coronaviruses, systematically modify the receptor binding
domain to improve binding or alter zoonotic tropism and transmission, insert a furin site to
permit human cell infection, make chimera and synthetic viruses, perform experiments in
humanized mice, and optimize the ORF8 gene to increase human cell death (apoptosis).

Wuhan Institute of Virology scientists maps RBD and then takes a civet coronavirus that won't
infect human cells, changes two amino acids in the receptor binding domain & 1t infects human
cells.®

mﬂﬁiﬁiﬁﬁ http://www, paper. edu. ¢n

THE JJod bl o Bilndeashea ek sisl ey Yol SR Moo B s of Augist 19, pp 29044 29585, 2006
© 2005 by The Amcneun Sueiety for Buschemostey and Moleculur Baolugy, Inc. Prindod en [T5L

Identification of Two Critical Amino Acid Residues of the Severe
Acute Respiratory Syndrome Coronavirus Spike Protein for

Its Variation in Zoonotic Tropism Transition via a

Double Substitution Strategy*

Received for publication, January 19, 2005, and in revised form, June 16, 2005
Published. JBC Papers in Press, June 24, 2005, DOT 10.10744he MAOOGE2200

Xiu-Xia Qu,”*® Pei Hao,”* Xi-Jun Song,”” Si-Ming Jiang,”” Yan-Xia Liu,” Pei-Gang Wang,”
Xi Ruo,” Huai-Dong Song,” Sheng-Yue Wung,” Yu Zuo,” Ai-Huu Zheng,” Min Luo,®
Hua-Lin Wang,” Fei Deng,” Han-Zhong Wang,” Zhi-Hong Hu,” Ming-Xiao Ding,”

Guo-Ping Zhao,"**" and Hong-Kui Deng™*

From the "Department of Cell Riology and Geneties, College of Life Sciences, Peking University, Beging 100R71, the
‘Bioinformation Centerfinstitute of Plant Physiology and Ecofogv/Health Science Center, Shanghai institutes for Riological
Sciences, Chinese Academy of Seicnces, Shanghai 200031, the YState Kev Laboratory for Medical Genomics/Péle Sino-
Francais de Recherche on Sviences du Vivan! of Génomigue, Ruijin Hospitel Affiliated with the Shanghai Sveond Medical
Tafversity, Shanghot 200025, the ' Chinese National Human Genome Ceater, 250 B Bo Road, Zhany Jiang High Tech
Park, Shanghai 201203, the ‘State Kev Laboratory of Virology., Wuhan Institute of Virology, Chinese Academy nf Sciences,
Weuhan, 430071, and the “Stafe Kev Laboratory of Genetic EnginecringiDepartment of Microbiology, School of Life Seience,
Fudan University, Shanghei 200433, Chine

Baric & Shi at WIV take bat coronavirus that won't infect human cells, change $746R to add an
ARG at §1/82 site to make furin-like cleavage site, & the new coronavirus infects human cells.®®

Baric & Shi of WIV create completely synthetic coronavirus from bat spike & mouse adapted
backbone that no treatment, monoclonal antibody, or vaccine will touch.®®

» “Using the SARS-CoV reverse genetics system2, we generated and characterized a
chimeric virus expressing the spike of bat coronavirus SHC014 in a mouse-adapted
SARS-CoV backbone.

» The results indicate that group 2b viruses encoding the SHC0O14 spike in a wild-type
backbone can efficiently use multiple orthologs of the SARS receptor human angiotensin

8 http://www.paper.edu.cn/scholar/showpdf/NUT2kNGINTTOgxeQh
68 hitps://jvi.asm.org/content/jvi/89/17/9119.full.pdf
% https://pubmed.nchi.nim.nih.gov/26552008/
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E5SIBEss SARS-CoV-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
Laberatory Creation

Surnmary:

¢ Andersen et al.* hypothesized that if the CoV-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 Baric 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 201 amino acids in the
CoV-2-ACE2 interaction region. Only one of the five amino acids discussed was said to
be inferior to the equivalent amino acid in SARS-CoV-1; the remainder were either
positive or neutral with respect to binding.

¢ More recently, Baric has clarified his thoughts concerning the CoV-2 ACE2 receptor
binding interaction. In a December 31, 2020 New England Journal of Medicine paper”’
he wrote: “Early zoonotic variants in the novel coronavirus SARS-CoV that emerged in
2003 affected the receptor-binding domain {(RBDj) of the spike protein and thereby
enhanced virus docking and entry through the human angiotensin-converting—enzyme 2
(hACE2) receptor. In contrast, the spike-protein RBD of early SARS-CoV-2 strains
was shown to interact efficiently with hACE2 receptors early on.” [emphasis added.]

¢ 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 3819%” 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.

8 hitps.//www.nature.com/articles/s41591-020-0820-9
¥ 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 3815,
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¢ To support this finding, Starr also made an examination of 31,570 CoV-2 sequences from
human infections, looking for the 21 substitutions that had been shown 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 this analysis.*®

¢ Based on Andersen’s hypothesis and its alternative, SARS-CoV-2 15 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-CoV-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
ACEZ2 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-CoV to be
optimal for receptor binding (references 7,11).

Thus, the high-affinity binding of the SARS-CoV-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-CoV-2 is not the product of
purposeful manipulation.”

The apparent hypothesis for the above conclusion is:

“If the SARS-CoV-2 (CoV-2) Spike Protein interaction with the ACEZ2 receptor is not
maximized, then it 1s evidence that the interaction 1s the product of natural selection and not
purposeful (laboratory) manipulation.”

This would lead to an alternative hypothesis:

“If the CoV-2 Spike Protein interaction with the ACE2 receptor 1s 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 S1
subunit is the initial host interaction portion while the S2 is the post-binding portion responsible
for initiating host cell entry, with HR1, HR2, and TM being responsible for breaching the host
cell membrane. Allowing viral RNA to enter the cell.

# The recent finding of the N501Y variant, first in the UK, and now spreading globally, is evidence of the power of
this analysis. N501Y is ene of only five potential substitutions in the Siarr analysis thai had a major effect in
improving ACE2 binding.
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wildtype CoV-2 as 0 and each negative integer is a 10-fold reduction in affinity. Shockingly,
there is not a single mutation that is above the 0 line, which would be an improved affinity for
the ACE2 receptor. All of the mutations lower the receptor affinity.
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- mutation count in GISAID seguences

Here are the results, 1in the words of Starr:

“Qur discovery of multiple strong atfinity-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 S8C), but
none are observed among circolating viral sequences in GISAID (Figure 8A), and there is
no significant trend for actual observed mutations to enhance ACE2 affinity more than
randomly drawn samples of all single nucleotide mutations (see permutation tests in Figure
S&D). 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
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m WHO and Dr. Shi have spoken of the singular nature of the hbeginning of
COVID-19

On January 23, 2020 Dr. Shi wrote in the draft of her paper: “The almost idenfical sequences of
this virus in different patients imnply a probably recent introduction in humans...”” By February
3, 2020, when the final version of this paper was published, this sentence had been deleted.”®

On April 23, 2020 the WHO stated: “All the published genetic sequences of SARS-CoV-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.”%

The evidence, like the lack of posterior diversity and sereconversion reported earlier, is
more consistent with a single introduction in a laboratory accident. This evidence will not
bre used to adjust probabhilities but is incleded hecause it could be a form of party
admissions of unfavorable facts.

%5 RaTG13 paper as a preprint
%6 RaTG13 final Nature paper
%7 WHO document page 2 of 12
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SR As documented by Drs. Daszak, Humes, and Shi, mammalian biodiversity and bat
species differences between Yunnan and Hubei Provence are significant and do not support
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. These two areas are approximately 1900 km apart.

This 1s the US equivalent of the difference between New York City (population &.4 million} and
the Everglades in Florida. 2000 km away. The incongruent image of a bat or intermediate host in
the Everglades somehow finding its way to New York City is a clear demonstration of the
difficulty in this 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 coronaviruses in China,””® in which they make a number of
observations that are relevant to this analysis. It should be remembered that both lead authors
have made multiple, strong, public statements over many months where they assert that SARS-
CoV-2 is a natural virus of zoonotic origin.

Yunnan and Hubei Provinces bave very dissimilar mammalian diversity
Quoting from the Methods section of the Daszak, Shi paper:
“Defining zoogeographic regions in China:

Hierarchical clustering was used to define zoogeographic regions within China by clustering
provinces with similar mammalian diversity. 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
TUCN spatial database and generated a cluster dendrogram using the function Aclust 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 CoV sequences are available (Fig. 1 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 Beljing municipality), CN
(Sichvan and Hubei provinces), CE (Guangxi. Guizhou, Hunan, Jiangxi, and Zhejiang
provinces), SO (Guangdong and Fujian provinces, Hong Kong. Macau, and Taiwan), and HL

% https://www.nature.com/articles/s41467-020-17687-345ec19
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EakIalnd Of 410 vertebrate species tested for affinity to CoV-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 410 vertebrates, including
252 mammals. '™

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-CoV-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 (11 = &) or very low (1= 29), including
the Chinese rufous horseshoe bat, from which a coronavirus (SARSr-CoV ZC45) related
to SARS-CoV-2 was identified.”

This 1s 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.”'%

The following two Tables are taken trom the paper and are organized according to ACE2
SARS-CoV-2 affinity. from highest to lowest:

103 https://www.pnas.org/content/117/36/22311

105 https: //wwwne.cde.gov/eid/article/26/12/20-2308 _article
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PaEia# Analysis of the hospital of admission for COVID-19 patients during December
2019 places “ground zero” for the outhreak somewhere along Line 2 of the Wuhan Metro
System.

Line 2 carries one million 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'” 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-CoV-2 coronavirus that has
infected every patient with COVID-19 anywhere in the world has arisen.

The PLA Hospital is about one mile from the Wuhan Institute of Virology (WIV) and the closest
hospital to W1V. 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 also are serviced by
Line 2 of the Metro system.

With 40 hospitals locaied near seven of the nine 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 300,000 riders or about 5% of
the Wuhan population. A very recent publication determined that, in fact, 500,000 residents of
Wuhan contracted COVID-19, a ten-fold upper estimate.''” 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 Hubel 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.

199 https.//zenodo.org/record/41192634.X-rszNgzbOg

110 https://mp.weixin.gg.com/s/LXTIDmMsQLf3gZnu § Mxch ;
https://thehill.com/policy/international/china/531935-study-shows-wuhan-coronavirus-cases-may-have-been-10-
times-higher
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Relo# Evidence of Lax procedures and disregard of laboratory safety protocols and
regulations in China, including the Wuhan Institute of Virology

A collection''* 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) is provided.
The laboratories involved include Chemistry labs, Biolabs, Computer labs as well as Physics and
Engineering labs.

From this first-hand documentation, we obtained evidence of relaxed safety regulations and
frequent breaches of such regulations, with reasons ranging from poor training/education on lab
safety and chronic ignorance of safety rules, to intentional breaches 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, and damage to property, to lab-acquired infection and escape of in-lab
pathogens. With consequences ranging from personal-level to institution-wide impacts.

Here is the reference to the State Department cables concerning safety concerns at the WIV,!!®

The following document shows that in June 2019, the Chinese CDC was soliciting for the
removal of 25-years-worth of solid and liquid medical waste. The total weight 1s close to two
tons including three kg of highly toxic waste.

This 15 a Google translation of a Mandarin-original website shot from June 27, 2019. The URL
highlighted above will lead to the original, which now has been removed from the intemet.
Having 25 years of toxic waste on site shows a staggering level of disregard for lab safety.

I do not think this is directly linked to CoV-2 origin, but it is a statement about the Chinese CDC.
As a reminder, this facility is about 300 meters west of the Seafood market where CoV-2 was
first thought to have originated.

114 hitps:/fzenodo.org/record/43078794.X-yUo9gzbCh
15 https://foia.state.gov/Search/Results.aspx?caseNumber=F-2020-05255
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(GCTCTCN#NNNN). As identical Esp3I sites are generated every ~1,000,000 base pairs
or so in a random DNA sequence, most restricted fragments usually do not self-assemble.”

¢ Examination of RaTG13 identified two Esp3I cleavage sites in the Spike Protein gene, at
nts 1366 and 2941 (positions 22,910 and 24,485 in the entire genome}).

¢ Asexpected from the above rarity of such sites in an approximately 3800 nt gene, SARS-
CoV-2 has no Esp3I sites in 1ts SP gene. Neither do twelve other coronaviruses. including
SARS-CoV-1, MERS, and other related human or bat coronaviruses.

¢ From all of the species other than bat RaTG13 gene source, the frequency of Esp3I sites at
any location is 2 in 54,131 nucleotides or 0.000036947. If we assume the possibility of the
occurrence of such a site at a given nucleotide is independent of any other nucleotide, then
it 13 possible to use a binomial distribution calculation to determine the probability of 2
Esp3I sites in 3809 nucleotides for the bat RaTG13 gene. This calculation yields a
probability of at least 2 sites anywhere in the Spike Protein gene of 0.009 or about one in
a hundred. The probability of exactly 2 sites is 0.0086.'%!

e The 5" restriction site in RaTG13 begins at aa residue 4551, identified by Andersen et al,
Nature, 2020. as the start of the “receptor-binding domain ACE2 contact residues.” The
downstream amino acids from this site are critical for why RaTG13 has such poor affinity
for human ACE2 and the substitutions in CoV-2 are precisely why CoV-2 has such high
affinity for human ACE2, why CoV-2 seems so *preadapted’ to human infections, etc. So
this is the most important part of CoV-2 in explaining its ACE2 binding and infectivity.
Further downstream is arguably the second most important site, the polybasic (furin)
cleavage site.!** Polybasic cleavage sites have not been observed in related ‘lineage B’
betacoronaviruses,” according to Andersen et al, Nature, 2020. and so there has been much
speculation about how this site was acquired.

e The 3" restriction site in RaTG13 1s at residue 980L. There is no protein-based rationale
for this position.

o Comparing the nt sequences between RaTG13 and CoV-2, at the 5’ restriction site, they
are two codons 1n which only 2 of 6 nt bases are shared but, despite this low nt sequence
homology, they are in fact synonymous base substitutions.

¢ Comparing the nt sequence between RaTG13 and CoV-2 at the 37 restriction site, this site
has 5 of 6 identical nts with a single synonymous change i CoV-2 which destroys the
restriction site. This 1s the only such five nt site in the RaTG13 spike protein gene and so

121 statistical analysis provided by Dr. Martin Lee, PhD, Adjunct Professor of Statistics, UCLA Fielding School of
Public Health, UCLA, Los Angeles, CA.
122 https://www.biorxiv.arg/content/10.1101/2020.08.26.268854v1
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Text-Table. A record of the Espl restriction enzyme sites in the Spike Protein (SP) genes of fifteen
coronaviruses, including RaTG13 and SARS-CoV-2. RaTG13 1s unique in having two such sites,
with SARS-CoV-2 and eleven other coronaviruses having no such site in the SP gene. The
restriction  sites  were identified with the RestrictionMapper site  algorithm:
http://www restrictionmapper.org/ |

Species | Spike Protein (SP) Gene | Nt Size | Esp3I Site | Reference
Source of SP | Location in
Gene | Spike Protein
Gene
Bat Bat Coronavirus RaTG13 | 3809 1366, 2941
from W1V (22910, 24485
in genome)
Human | SARS-CoV-2 Reference | 3821 None
Sequence
Bat Rhinolophus affinis | 3779 None Daszak and Shi paper
coronavirus isolate .YRall
Bat Bat  SARS  coronavirus | 3728 None Daszak and Shi paper
HKU3-1
Bat SARS-like coronavirus | 3740 None Third Military
isolate bat-SL-CoVZC45 University
publication
Bat SARS-like coronavirus bat- | 3737 None Third Military
SL-CoVZX(C21 University
publication
Bat hCoV- 873 None Wild bat coronavirus
19/bat/Yunnan/RmYN02/20 with apparent furin-
19 like insert
Bovine | Bovine coronavirus strain | 4091 None
Quchec
Human | Human coronavirus HKUI | 4070 3208
strain
Human | MERS Reference Sequence | 4061 None
Human | Human coronavirus OC43 | 4079 None
strain
Human | Human coronavirus 229F | 3512 None
strain
Human | Human Coronavirus NL63 | 4070 None
Reference Scquence
Human | SARS 2003 coronavirus | 3767 None
210301
Pangoli | Pangolin coronavirus isolate | 3803 3351
n PCoV GX-P4l.
Human | SARS-CoV-1 Urbani 3767 None

@2021. Steven C. Quay, MD, PhD Page 133 of 139
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Bayesian Analysis of SARS-CoV-2 Origin
Steven C. Quay, MD, PhD 25 January 2021

Figure. A comparison of the RaTG13 Spike Protein gene (Query) and the SARS-CoV-2 Reference
Sequence (Sbjct) showing the only two Esp3l restriction enzyme cleavage site, both present in
RaTG13 but absent in SARS-CoV-2. The restriction sites were identified with the
RestrictionMapper site: http://www restricionmapper.org/ .\The 5 cleavage site 1s strategically
located at the beginning of the receptor binding domain ACE2 contact residues. Despite four of
six nt are different these are synonymous changes.

Query 1321 ATTGATGCAAAAGAGGGCGGTAATTTTAACTATCTTTACCGTCTCTTTAGAARAGCTAAT 1388

R A N AN A o A A AR e Ay

Sbjct 1321 CTTGATTCTAAGGTTGGTGGTAATTATAATTACCTGTATAGATTGTTTAGGAAGTCTAAT 1388

The 3’ cleavage site is the only downstream -CGTCTN- sequence found in the CoV-2 Spike
Protein, making it unique.

Query 2827 TCCTTTCACBTCTCGACAAAGT TGAGGCTGAAGTGCAGATTGACAGGTTGATCACAGGCA 2986

, CLLLEEEERETET FERECE LR e L e el FReel P e e
Sbjct 2939 TCCTTTCACGTCTTGACAAAGTTGAGGCTGAAGTGCAAATTGATAGGTTGATCACAGGCA 2998

@2021. Steven C. Quay, MD, PhD Page 134 of 139
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6.

10.

11.

In 2007, Shi Zhengli replaced the RBD part of the coronavirus for the first time. {2007 4+
L ET Sk R AR K% &6 RBD 35
https://link.springer.com/book/10.1007/978-1-4939-2438-7, ("Coronaviruses -
Methods and Protocols”)

And cooperating with Ralph Baric to artificially passage mice to produce SARS-MA15
coronavirus adapted to mice. {... XA & #= Ralph Baric & 1F F /) A LA & £ 5 )
.49 SARS-MA1S 7K 7% #)
https://www.nchi.nlm.nih.gov/pme/articles/PMC1769406/
https://www.nchi.nlm.nih.gov/pmc/articles/PMC1769406/pdf/ppat.0030005.pdf

In 2008, Ralph Baric officially began to replace the RBD of the human SARS virus with
the S protein gene sequence of the bat virus. (2008 - Ralph Baric [ X 74542 Ak
SARS #Z 49 RBD 8| 5@ m A0 S T LB AT
https://www.pnas.org/content/105/50/19944
https://www.pnas.org/content/pnas/105/50/19944.full.pdf

In 2015, the entire S protein was replaced, RsSHC014-SHC014, (2015 F 745 & 5 A~ §
& 9, RsSHC014-SHCO014.) https://www.nature.com/articles/nm.3985 (“A SARS-like
cluster of circulating bat caronaviruses shows potentiol for humaon emergence” by Shih
Zheng-Li, Vineet D. Menachery, Ralph S. Baric, et al.}

In 2016, work on Rs3367 accomplished. {2016 “F, Rs3367)
https://www.pnas.org/content/113/11/3048.full
https://www.pnas.org/content/pnas/113/11/3048.full.pdf {“SARS-like WiV1-CoV poised
for human emergence”, by Vineet D. Menachery, Ralph S. Baric, et al.)

In 2017, Wubhan Institute of Virology (WIV) produced 8 chimeric virusesin a row. Itis all
about replacing the newly found RBD on the bat with the WIV-1 skeleton. {2017 &, &,
D mETIRPT, Eid 8 MrbmE. LAERE S EHKIY RBD $3] WIV-1 §
ko)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5708621/,
https://www.ncbi.nlm.nih.gov/pmc/articles/PMCS5708621/pdf/ppat. 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.)

The activity of artificially inserting Furin restriction sites into the coronavirus began in
2006. Add RRSRR to SARS-COV. { A T 7 #L 3k 55 4 2 4& Furin B 3712 549 0 % 2006 F
L4245 T . SARS-COV ¥ #v A RRSRR.)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7111780/11.
https://www.nchi.nlm.nih.gov/pmc/articles/PMC7111780/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. Nunberg}
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12. In 2008, Japan did RRKR work. Again, it’s SARS. (2008 4, H &, RRKR, [&#f% SARS. )
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2583654/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2583654/pdf/1412-08.pdf
(“Entry from the Cell Surfoce 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. (2009 %, SARS, %[&, RRSRR. )
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2660061/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2660061/pdf/zpq5871.pdf
(“Activotion of the SARS coronavirus spike protein vio sequentiol proteolytic cleavage ot
two distinct sites” by Sandrine Belouzard, Victor C. Chu, and Gary R. Whittaker}

14, In 2015, Shi Zhengli introduced $746R and N762A into HKU4 to reconstruct the MERS
virus. (2015 “F, G IE® /£ HKU4 5] A S746R # N762A, £ T MERS # &,
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4524054/
https://www.nchi.nlm.nih.gov/pmc/articles/PMC4524054/pdf/zjv3119.pdf
{“Two Mutotions Were Criticol for Bat-to-Human Tronsmission of Middle East
Respirotory Syndrome Coronovirus” by Shih Zheng-Li et al.)

15. Ralph Baric formally confirmed in 2019 that the furin restriction site can increase the
pathogenicity of the virus. (Ralph Baric /& 2019 - .E X 40 & T furin B&dn{L & 7T vA3%
AeshE AN, )
https://jvi.asm.org/content/94/5/e01774-19
https://jvi.asm.org/content/jvi/94/5/e01774-19.full.pdf
{“Trypsin Treotment Unlocks Borrier for Zoonotic Bot Coronovirus tnfection Coronovirus
infection”)

16. In the same year, the Beijing laboratory inserted the RRKR site into the chicken IBY
coronavirus, allowing the virus to infect nerve cells. {Fl ¥, AL F 53 F £G4y 1BY &
KA FIENT RRKR AL 5, LS T ol kit Zmie, )
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6832359/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6832359/pdf/viruses-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
as dangerous because they would be under tight control. However, the research and
development process of biochemical weapons will definitely go through the process of
natural pathogens =2 (uncontrolled) acquisition of functional modified pathogens =2
(uncontrolled) weapon-level pathogens = controlled biochemical weapons. Such semi-
finished products are always the most dangerous.
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(R EmAEDRGAZEIME Y, BFEHNEMN TN, KTRMOERX B FELL
TRAR A LR B P A le, AN B HAMES, —2h, 5 EIHITHE,
TEMANRBEATLELE, ARIFELALKR.

fa%, AhREHFLIHE-F R8T ARBAKE D> (R iEey) RiFHiE
BB D> (RLIEN) XBEBRR>TIFMN AR B 4iT45, A0 F i B ARIT
AR, )
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b)(6)

Il @state.gov,
jaex.gov.jo,
canada.ca,
stimson.org,
nti.org,
international.gc.ca,
nti.org, @esteri.it,
diplomatie.gouv.fr,
minrel.gob.ci,
fco.gov.uk,
american.edu,
mail.mil, @stcu.int,
mzv.cz,
interpol.int,
wins.org,
vig.admin.ch,
diplo.de,
mail.exercito.pt,
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babs.admin.ch,
maec.es,
ic.fbi.gov,
hhs.gov,
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b)(6)

Il @mail.mil, @fbi.gov,
state.gov, @dsti.gov.uk,
chathamhouse.org,
fco.gov.uk,

mfa.gov.hu,
cnhehealthplatform.com,
nnsa.dce.gov,
ec.europa.eu,
eda.admin.ch,
minbuza.nl,
dfat.gov.au, @mzv.cz,
fac.org, @diplo.de,
gmail.com, @inmi.it,
dfa.ie, @mfa.no,

rdfglobal.org,
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ix.netcom..com
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@international.g
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@cdads.org,
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b)(6)

Il @garda.ie,

mail.mil, @um.dic,
minbuzz.nl,
state.gov,
mfa.gov.hu,
mullergroupinternatio
al.com,

mofa.go.jp,
middlebury.edu,
miis.edu,
crdfglobal.org,@fm.g
v.jo,

crdfglobal.ca,
diplomatie.gouv.fr,
direkcy.atom.gov.ua,
cepi.net, @rivm.nl,
vertic.org,
eeas.europa.eu,
iccss.eu, @cepi.net,
gmail.com,
mev.gov.ua,
mfa.gov.ua,
davz.gov.ua,
intradef.gouv.fr,
auswaertiges-amt.de,
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(b)(6)

All @vertic.org,
state.gov,
international.gc.ca,
gov.se,
crdfglobal.org,
who.int,
cc.europa.eu

Subject: GP BSWG Virtual Intersessional Meeting
Date: Tue, 28 Jul 2020 13:48:57 +0000

To Join the Meeting:

Meeting link:

X

Meeting number: [99 695 2622
Password: (b)(6) from phones)

Join by phone
+1-415-527-5035 USA toll
+1-929-251-9612 USA Toll 2
Access code:|(b)(6)

We are pleased to invite you to a live-stream virtual intersessional meeting of the Biosecurity
Sub-Working Group (BSWG) via Cisco WebEx Meeting on August 18, 2020 from 7:00-8:30

AM EDT (Washington, D.C. Time).

Meeting Agenda:
» Biosecurity Threats Paper
s Signature Project Discussion
¢ Beyond COVID-19 Paper
« Next Steps

Attachments:

Discussion papers are attached for your review before the meeting. Please begin thinking about

your comments, additions, and suggestions for actions the BSWG sho

uld consider ¢

at can be

(b)(6)

discussed at the meeting. You are welcome to send these in writing td

estate.gav

and BSWG G state.cov.
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With thanks for your continued participation and partnership in this important forum.

Sincerely,

b)(6)

Sender: [(b)(6)

Recipient:
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From: 'Pease, Michael"|(b)(6) [@state.gov>

To: Gibbs, Jeffrey J 4 state.gov>
Subject: FW: AVC-hosted call today on SARS-CoV-2 - link is open now
Date: Wed, 27 Jan 2021 11:37:25 +0000

From: Steven Quay {(b)(6) @gmail.com>

Sent: Monday, January 25, 2021 1:02 AM

To: Wright, Janey F state.gov>

Cc: Steven Quay, MD, Ph d rquay.com:; Alina Chanl[b)(6) b)broadinstitute.orgbv; David A
Relmanib)(6) E)stanford.edu>; Santarpia, Joshua L(b)(6) @ unmc.edu>; Joshua Santarpia
b)(6) [Pnsri.nebraskaresearch.gov>;(b)(6)  [@nsri.nebraskaresearch.gov; Rich Muller

b)(6) [@gmail.com>; ZEREA[H)(6) [@ntu.edu.tw>{b)(6) @email.unc.edu; Lawrence Remmel
bi(6) @gmail.com>; Asher, David [hay_ Jstate.gov>; Pease, Michael

b)(6) bstate.gow; Gibbs, Jeffrey Iz Pstate.gov>; Jih, Rongsong[gi/zs pstate.gov>; Couch,

Johnny N{b)(6) @state.gov>; Christopher Yeaw(b)(6) Pnsri.nebraskaresearch.gov>
Subject: Re: AVC-hosted call today on SARS-CoV-2 - link is open now

Dear Colleagues—
Attached is the final version of my Bayesian Analysis as a *.pdf file.

[ have greatly expanded it to include the scientific basis for the zoonotic origin, three
prominent papers published from January to May 2020, and then an analysis that shows
those papers do not provide the support suggested by the authors or the media. The
evidence examined is summarised in the following Table, included here to show you what is
new:

Evidence

Initial State
International committees to determine CoV-2 origin may not be impartial
Three key zoonotic papers: pros and cons

SARS-like infections among employees of the Wuhan Institute of Virology in the fall of 2019 reported by US
Government

Location of first cases near Wuhan Institute of Virology
Lack of evidence of seroconversion in Wuhan and Shanghai
Lack of posterior diversity
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b)(6)

[ want to thank each and every one of you for your encouragement during this process. If |
can be of further help to my government’s effort in this matter do not hesitate to contact
me.

Regards, Steve

On Fri, Jan 8, 2021 at 5:43 AM Wright, Janey F [(D)(6) state.gov> wrote:

Please note that the link is open and you can test it anytime to see if you have any
issues connecting.

Also attached are the Panel Member bios.

Thank you!!
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Chief of Staff
Bureau of Arms Control, Verification and Compliance
U.S. Department of State
HST Room 5950

Office:  [(b)(6)

Cell:

OpenNet:
ClassNet:
JWICS:

b)(6)

@state.gov
Dstate.sgov.gov

Istate.ic.gov

Steven G Quay, MD, PhD, FCAP
T: 206.285.03%4

Skype: [(b)(6)
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From: “Kanapathy, Ivan"l(b)(6) bnsc.eop.gov:-
To: Feith, David[2'®) |@state.gov>
Subject: FW: {EXTERNAL] origin memo
Date: Tue, 3 Nov 2020 19:42:13 +0060

2of2

From: Toy |. Reid {b)(6)  Ppost.harvard.edu>

Sent: Friday, October 30, 2020 10:20 AM

To: Kanapathy, lvan ). EOP/NSC {D)(6) Pnsc.eop.gov>
Cc: Reid, Toy {Rubio}l(b)(6) D rubio.senate.gov>

Subject: [EXTERNAL] origin memo

Ivan,

Apologies for the delay in getting this memo to you that D/NSA Pottinger requested. Please see
the attached.

[ structured it around three main lines of inquiry that suggest the origin could be synthetic, and
walked the reader through the arguments point-by-point in laymen's terms. [ included links to
sources, both non-technical summaries as well as the original scientific papers.

If I forgot any of his questions. please let me know, and I'll be happy to supplement.

Thanks,
Toy

----- Original message -----
From: "Kanapathy, Ivan J. EOP/NSC{()(6) @nsc.eop.gov>
To: "Toy . Reid" W@post.harvard.edu>

Ce: "Reid, Toy (Rubio]"|(b)(6) rubio.senate. gov>

Subject: Re: [EXTERNAL] Re: See you at 1230 in EEOB 312

Date: Tuesday, October 20, 2020 5:.34 AM

Toy
That’s great. Thanks so much.
Ivan Kanapathy

Deputy Senior Director for Asian Affairs
National Security Council
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use technologies. This is a general point, not an assessment about the specific 863
program project described in the link.

>>http://www.whiov.cas.cn/kxyj 160249/kyjz 160280/201911/t20191103 5419941
.html<<;

A targeted key word search of the official WIV website found 45 distinct pages with
references to the PLA Academy of Military Medical Sciences {AMMS). Various joint
research projects with WIV are detailed. Here is an example:

>>http://www.whiov.cas.cn/kxyj 160249/kyjz 160280/201911/t20191103 5420074
.html<<:

— L

| can dig up more if that’s helpful.

Any more info about the French builders? And then turning the facility over to the
PLA?

Alain Merieux, founder and chairman of medical and public health company Institut
Merieux, was the Frenchman responsible for assisting China with the construction of
the P-4 lab at the WIV. My sources in Taiwan said he provided the design of a French
P-4 lab, which a state-owned contractor for the PLA used to build the facility, and
Merieux consulted on the construction. AFP and Global Times confirm his
involvement:

>>https://www.globaltimes.cn/content/1132543 . shtml<<:

>>https://www.france24.com/en/20200417-the-wuhan-lab-at-the-core-of-a-virus-
controversy<<:

The P-4 facility was officially turned over to CAS, not the PLA, but evidence suggests
that the PLA was involved at WIV years before the construction of the P-4 lab. | can
find a fair amount of Chinese open source literature that ties CAS and PLA AMMS if
that’s helpful. But | doubt | can find anything that specifically shows a PLA oversight
role of the WIV, CAS was supposed to be in charge until January 2020 when Beijing
dispatched General Chen Wei to the WIV after the coronavirus outbreak, Some of
my sources in Taiwan alleged that the PLA was the real authority at WIV all along,
but | was only able to independently corroborate that PLA AMMS researchers
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conducted research with WIV, and that PLA-run biotech companies, such as the
Wuhan Institute for Biological Products, have formal partnerships with WIV.

----- Original message -----
From: "Kanapathy, Ivan J. EOP/NSC" [(bX(6) f@nsc.eop,gov>
To: "Toy L. Reid"ib)(6) r|bpost‘harvard.edu>, "Reid, Toy (Rubio)"

Kb)(6) l@rubio.senate. gov>
Subject: RE: [EXTERNAL] Re: See you at 1230 in EEOB 312
Date: Monday, October 19, 2020 3:24 PM

Toy,

Is there anything you've found that makes the W1V military connection? Any more info about the
French builders? And then turning the facility over to the PLA?

Thanks,

Ivan

sender: [(0)(6)

Recipient:
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DRAFT one pager, Denmark, 14 July 2020
Biological Security Threats

The COVID-19 pandemic has affected our daily lives in an unprecedented way. From international relations
between states to the individual level, this novel virus has forced us to adapt our routines and interactions
in light of a new reality as it has circulated among us causing death, illness, and economic setback.

In this context, the Global Partnership against the Spread of Weapons and Materials of Mass Destruction
(GP) shows its importance. Over the years, partners have been working through the GP's Biosecurity Sub
Working Group {BSWG) to reduce the potentially catastrophic consequences of biological weapons.

Biological threats, irrespective of their origin, can be a huge challenge to national and international
security. Matural outhreaks of infectious diseases happen regularly and are part of the natural order of
things. New infections appear all the time, because existing microorganisms are continually ¢changing and
adapting to their surroundings, of which humans are a part. Preparedness against infectious diseases must
be continually updated, and states should develop microbial forensic capabilities in order to be able to
distinguish between naturally occurring threats and deliberate or accidental release of dangerous biological
materials.

Technological developments in the life sciences, such as synthetic and Do-It-Yourself {DIY) biology, new
techniques such as CRISPR-Cas9, and the convergence of biology and computer science, offer great
potential to develop new medicine, cure diseases, and foster economic growth. However, this
technological progress comes with a downside, which is the potential for misuse and lowering the
threshold for manufacturing and using biclogical toxins or pathogenic microorganisms for criminal, terrorist
or military purposes.

Globally, we also see an increase of high-level security laboratories — such as Biosafety Level 4 {BSL-4) — that
are important in countering the most dangerous biological substances. However, these laboratories also
pase a risk themselves, highlighting the importance of a solid biosafety and biosecurity culture at these
facilities.

Bictechnological progress is essential for global prosperity, but it also generates new risks that we must be
able to manage. The BSWG is an important forum for promoting international biosecurity governance that
is crucial for protecting science from risks emanating from itself.

Throughout 2020, members of the GP BSWG will be addressing these challenges in order to contribute to
responsible scientific developments and strengthen international security.

Key elements in the biological threat landscape

+ Technology developments and convergence (e.g., weapons potential of synthetic biology, CRISPR-Cas9
and other genome editing techniques, gain-of-function research)

¢ New users and proliferation pathways for dissemination of materials and knowledge (e.g., DIY bhiology,
“Darknet,”non-state actors)

* Misuse of genomics

+ Increase in BSL-4 laboratories

+ Potential biological weapons programs and states of concern
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