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PROCEEDTINGS
Mr, Benzine. We can go cn the record.
This is the transcribed interview of Dr. Ralph Steven Baric
conducted by the House Select Subcommittee on the Coronavirus
Pandemic, the Committee on Oversight and Acccuntability, and
the Committee on Energy and Commerce under the authcrity
granted to them by House Resolution 5, House Rule 10, and the
Rules ¢of the Committee on Oversight and Accountability and
Committee on Energy and Commerce.
This interviéw was requested by Chairman Brad Wenstrup,
Chairman Jaﬁes-Comer, Chair Cathy McMorris Rodgers, Chairman
Morgan Griffith, and Chalrman Bret£ Guthrie as part of the
Committee's oversight of the federal government's response to
the coronavirus pandemic. |
Pursuant to House Rescoluticon 5, the Select Subcommittee has
wide-ranging jurisdiction, but specifically to investigate
the origins of the corcnavirus pandemic, including, but not
limited to, the federal government's funding of gain of
function research.
Pursuant to House Rule 10, the Committee on Oversight and

Accountability haes jurisdiction to investigate any matter at

any time. And pursuant to House Rule 10 and 11, the

Committee on Energy and Commerce has jurisdiction for public
health service agencies, including the Naticnal Institutes of

Health and the entities it funds, as well as federal



102
103
104
105
106
107
108
108
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125

126

HVC022550 PAGE 6

bicmedical research and development.,

Can the witness pleass Stéte his name and spell his last name
for the record?

The Witness. Ralph Stéven Baric, B-A-R-I-C.

Mr. Benzine. Thank you. Dr. Baric, my name is Mitch
Benzine, and I am the staff director for therMajority staff
of the Select Subcommittee. I want to thank you for coming
in tecday for this interview. We recognize that you ars here
voluntarily and appreciate that.

Under the Select Subcommittee and Committee on Oversight and
Accountabilities rules, you are allowed to have an attorney
present to advise you during this interview. Do you have an
attorney representing you in a perscnal capacity present with
vou today?

The Witness. Yes,

Mr. Benzine. Will counsel identify themselves?

Mr. Ervin. I'm Clark Ervin at Squire Patton Boggs.

Mr. Benzine. For the record, bkeginning to my left, will the
rest of the Majorityv staff and the additional staff members’
please introducé themselves with their name, title, and
affiliation?

Mr. Strom. Jchn Strom, senior counsel, House Energy and
Commerce Subcommittee on Oversight Investligations, Majority.
Mr. Osterhues. BEric Osterhues, chief counsel, Select

Subcommittee, Majority.
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127 Mr. SLObédin. Alan Slobodin, chief investigative counsel,
128 Majority staff, House Energy and Commerce Coﬁmittee.

129 Ms. Brewer. Madeline Brewer, counsel for the Majority,

130 Select Subcommittee,

131 Mr. Spectre., Peter Spectre, professional staff member,

132 Select Subcommittes, Majority.

133 Ms Yass. Alicia Yass, seniecr counsel, Select Subcommittee,
134 Democratic staff.

135 Mr . Romero.. Joseph Romero, Democratic counsel, Select

136 Subcommittee.

137 Mr. Lichtman. Miles Lichtman, Democratic staff director of
138 . the Select Subcommittee. ‘

139 Ms. O'Cennor. Constance O'éonnor, senior counsel, Committse
140 * on Energy and Commerce Subcommittee on Oversight and

141  TInvestigations.

142 Mr. McAuliffe. Will McAuliffe, chief counsel for the

143 Mincrity, Energy and Commerce Committee, Subcommittee on
144  Oversight and Inveétigations.

145 Ms. Dockham. Xelly Dockham, director of federal affairs at
146 UNC Chapel Hill.

147 Mr. Lambeth., David Lambeth, counsel for UNC Chapel Hill.
148 Mr. Benzine. Thank you.

149 Mr. Chagirman?

150 Mr. Wenstrup. Brad Wenstrup, Chairman.

151 BY MR. BENZINE.
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0 Dr. Baric, before we begin, I would like to go
over the ground rules for this interview.

The way the interview will proceed is as follows: The
Majority and Mineority staff will alternate asking you
guestions, one hour per side per round until each side is
finished with their questioning.

The Majority staff will begin, and proceed for an hour, and
then the Mincrity staff will have an hour to ask questions.
We will then alternate back and forth in this manner until
both sides hafe ne more gquestions.

If either side is in the middle of a specific line of
questions, ‘they may choose to end a few minutes past an hour
to ensure completion of that specific line of guestioning,
including any pertinent follow-ups.

In this interview, while one member of fhe staff for each
side may lead the questioning, additional staff may ask
gquestions.

There 1s a court reporter taking down everything T say and
evarything you say to make a written record of the interview.
For the record to be clear, please wait until the staffer
gquestioning you finishes esach question before you begin your
answer, and the staffer will wait until you finish your
response before- proceeding to the next question.

To ensure the court reporter can properly record this

interview, please speak ¢learly, concisely, and slowly. The
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court reporter cannot recérd nen-verbal answers, such as
nodding or shaking your head, sc it is important that you
answer each question with an audible, verbal answer,
Exhibits may be entered intoc the record. Majority exhibits
will be identified numerically. Minority exhibits will be
identified alphabetically.

Do you understand?

A .I do.

Q We want you to answer our questions in the
most complete and truthful manner possible, so we will take
our time. If you have any questions cr do not fully
understand the question, please let ﬁs know and we will
attempt to clarify, add cbntext to, or rephrase our
questions, Do you understand?

A I do.

Q : If we ask about specific conversations or
events in the past, and you are unabkle tc recall the exact
words or details, you should testify té the substance of
those conversations or events to the best of your
reccllection. TIf you recall only a part of a conversation or
event,' you should give us your best reccllecticn of those
events or parts of.conversations that you do recall. Do you
understand?

A I do.

Q Although you are here voluntarily and we will
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not swear you in, you are raquired, pursuant toc Title 18,
Section 1001 of the United States Code to answer questiocns
from Congress truthfully. This also applies to questidns

posed by congressiocnal staff in this interview. Do you

understand?
A I do.
Q If, at any time, you knowingly make false

statements, you could be subject to criminal prosecution. Do
you understand?

A I do.

6] I3 there any reascn you are unable to provide
truthful testimony today?

A No. ‘

Q The Select Subcommittee follows the rules of
the Committee on Oversight and Accountability. Please note
that if you wish to assert a privilege over any statement
today, that assertion must comply with the rules of the
Committee on Oversight and Accountability.

Pursuant to that, Committee Rule 16{c} (1} states, "for the
Chair to consider assertions of privilege over testimony or
statements, withesses or entities must c¢learly state the
specific privilege being asserted and the reascn for the
assertion on or before the scheduled date of testimony or
appearance.” Do you understand?

p: I haven't read the regulations, but I
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understand what ycu're telling me.

0 All right, thank yocu. Ordinarily, we take a
five-minute break at thé end of each hour of guestioning, but
if ycu need a longer break or a break before that, please let
us know, and we will be happy to acccommodate.

However, to the extent that there is a pending question, we
woculd ask that you finish answering the question before we

take the break. Do you understand?

A T do.

Q . Do you have any questicns before we begin?

A No.

Q Thank you. I want To start réally briefly.and

run through your education and experience.

Where did you attend undergraduate school and what degree did
ybu graduate with? |

A I attended North Carclina State University,

actually on a swimming scholarship. I studied zoolcgy and

received a bachelor of science degree there. I stayed on at

North Carolina State University in the Department of
Micrqbiology, where‘I'received a2 Ph.D., studying emerging
alphaviruses.

From there, I went to University of Southern California,
working with a researcher who focused on coronaviruses,

specifically a virus called mouse hepatitis virus. And then

from there, I went to my faculty positions, which I assume
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you‘ré going to ask next.

Q Yes. More, I guess, whc is your current
employer and current position?

A Currently, I am a William R. Kenan, Jr.
Distinguished Professor of Epidemiology and Microbiology and
Immunology 1n the Gillings School of Global Public Health at
the University of North Carclina, Chapel Hil;.

Q And did you hold any academic positions prior
to joining UNC?

A | I was hired at University of North Carolina as
an assistant professor in the department of parasitolegy in
laboratory pragtice. Ultimately, that department was merged
into the Department of Epidemioclogy in the School of Public
Health. And so I continued on as an assistant professor in
the Department of Epidemiclogy. lMoved on to associate
professor, and then eventually full professor. And then a

few years later, distinguished professor.

Q And you currently run a lakb at UNC?

A I do.

Q _ How many people report toc you in the lab?

A Somewhere between 40 and 50, It depends on

how you count. There's undergraduates that come through and
do work, actually, more training to help meve them forward,
either in graduate school or medical schoel. But they're not

really doing detailed scientific investigatiocn.
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o} And then what are kind of yoﬁr ncrmal duties
or roles and respconsibilities?

A Review research, come up with ideas, try to be
innovative, problem solve.' So if people are having
experiment broblems with getting experiments to preduce
results, I usually am a big help. I perform a lot of help
with preblem solving. I write grants, I teach, perform
sérvice for the university. I think basically all faculty do
research, service, and teaching, 1f that -- you're asking

more globally. I didn't know if you were asking more

specifically or not.

Q. No, that answers the guestion.
A Ckay.
] Do you currently hold or have you previously

held any positions on beards of companies or nonprofits?

A Yes, I am on the scientific advisory board of
Vaxart, the scientific advisory board of a company called
Adagio, whichrchanged their name to ILiAD. I have been on
the scientific adviscry board for Takeda Vaccines, and on the
scientific advisory board for Sanofi Pasteur with their
vaccines as well.

Q Do you currently hold or have ycu previously
held any honcrariums or honcrary positions?

A No.

Q ' Thank you. I am going to go through a list of
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names, and just to the best of your recollectién if you had
conversations with these folks, email, ovef the phone, in
person, regarding the origiﬁs of COVID—19, the Wuhan
Institute of Virology, or EcoHealth Alliance, beginning

January 1, 2020, until now.

A . Ckay.
Q Dr. Francis Collins.
A Yes, Dr. Collins, and Kizzmekia Corbett, and I

were honored by the governor of the State of Worth Carclina
for making contributions to humanity. That was the
Gevernor's Award. And Dr. Collins sent me an email in 2021
saying congratulations. I congratulated him back, so —-

o] Any conversations with Dr. Collins specific to

the origins?

A ’ No, not to my recollectioh.

Q Dr. Anthony Fauci?

A This is emalls, or calls, or all of the above?
Q Any manner of communication.

A S50 -- and from this --

Q January lst.

A I mention that, because the first time I

actually met him was at baslcally a conference on developing
strategies to move forward with MERS coronavirus, research
objectives, back in 2014, So that was the first time I met

him.
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But after January lst, 2020, I was on a phone conference with
him on February lst of 2020 that had to'do with the origins.
I'met with him in his office with several staff, high lavel
staff, both including himself and other representatives from
both the extramural and intramural program for NIH on, I
tﬁink, February 12, 2020. And I believe that's it.

Oh, vyes, I was aiso part of -- we were both part of an email
exchange that was associated with the Red Dawn group, which

was basically trying to help prepare the United States to

respond to -- to track and respond to the emerging COVID-19
pandenic.
0 ) Thank vyou.

8Y MR. STROM.
¢ On the Fauci meeting, you mentioned you
said -~ I may have .just misheard you —-- intramural -and

extramural NIAID staff?

A - I believe s0, yes.

Q Do you recall any names?

A Yeah. Auchinhue -- I've got to look at his
name

Q Auchincloss?

A Yes, Auchincloss; Alan Embry. There's a

series of emails that included Maureen Beenan, and someone
else that I believe were also there. A few cther names that

I can't recall.
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o} David Morens?

A I can't recall whether he was there or not.
BY MR. BENZINE.

@ Fmily Erbelding?

A We had email exchanges, and I actually talked
to her beforehand to ﬁry te find out what pecple wanted to
talk to me about. So I bhelieve she was.there, but I had
never met her pefsonally, just talked to her on the phone.

So it wouldn't surprise me if she was there.

0 7_ The game topics and timeframe., Dr, Lawrence
Tabak?

A . No, I don't think so. Not to my reccllection.
Q ' We touched on Dr. Auchincloszs, but any

conversations with Dr. Auchincloss outside of the
mid-February meeting?

A I think there were some group emails, not
one—on-one emails like in May, but I can't recall the exact
nature of those emails, I'm sure you have my emailé, 5¢ you

probably can figure it ocut,

Q Dr. Cliff Lane?

A . I don't believe so, no.
0 br. David Morens?

A I don't believe so.

0 Dr. Ping Chen?

A Not to my recollection, no.
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Q Dr. Victor Zhao?

A ' " Not to my recollection.

Q ' ‘Dr. Robert Redfield?

A He was part of the Red Dawn group emails as
well. So all of us -- none of us, I think ever, including

Fauci, ever made every single call, so we would have been on

some calls together.

Q But more of the group calls?

A It was all group calls, not a person.

Q Dr. Michael Lauer?

A Not to my reccllection.

Q Dr. David Christian Hassell?

A Yes., He emailed me, I think on the 2nd of

February, sometime in Februafy, but I can't recall actually
what the substancé of that ﬁas.

] But it was regarding one of these three topics
or COﬁID, kind of?

A It occurred after the origins call with Fauci,
so I imagine if was something along those lines, but I can't
recall the detail. I would ha§e to see the email;

0 Dr. Jeremy Farrar?

" A Indirectly. He had somecns from his group

email me about a 4chan threat that had been made toward me.
G Dr. Kristian Andersen?

A I met Kristian at a couple of meetings. He
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emailed -- I think we were on the National Academy Origins
sort of committee together, sé we would have interactead
there. He was on the call, on the February lst call, s¢ he
was there. I believe he emailed me the next day, and we were
going to have a call, But for the life of me, I can't

remember any details of that call, or whether it even

happened,
o] Dr. Michael Farzan®?
by I've known Mike Farzan for a long time, all

the way back from the 2003 SARS epidemic, and so we have
communicated over the years. I believe he was on the May lst
call, now that you mention his name, but I don't bhelieve we

had any cther direct emails with him.

Q May 1st or February lst?

A Sorry, February lst.

Q Dr. Eddie Holmes?

A I've known Eddie Holmes for a while as well.

He also emailed to pass on a 4chan threat. But otherwise,

no.
¢ Dr, Ian Lipkin?
A I've known Ian Lipkin for a long time. We

were funded togesther on a grant that he was PI on for about
five years., Any time I go to New York, I wvisit him and talk
to him, sometimes stay at his house. We talk aboul sc¢ience

off and on all the time, potential collaborative research
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that we want to do, interesting results. He's z friend and a

coclleague.

Q Any conversations regarding the origins of
EcoHealth? |

A I think several months after, I don't exactly

remember when I was in New York City, but we did talk about
origins at that time. He told me about his trip in person,
in detail. We may have had a call on it as well, but he
talkad about his trip to China early in the pandemic, when he
went to offer his assistance.

We talked about the diagnostic tests that were being run and
the lack of standardization among those tests, which was
prebably his promoting, you know, resulting in some
inaécuracy in the reporting numbers, and offered to help with
that. He did mention George Gao's call tc him, I think at
therend of December, so we've talked.about that.

But I guess at some later date, after the Sclence paper that
I signed with others to say that the lab leak theory needed
to be looked at in more detail, he called me up to ask me
why. And_I sent him a couple of papers that the Chinese had
published, where they were deoing virus discovéry werk under
B3L-Z conditions, which is one of the main reasons why I felt
that the potential laboratory escape hypothesis shouldn't be,
in essence, put under the rug.

Q Do you recall what those papers were?
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A I could previde them for you --

Q Ckay.

A ‘ -—- if you wanted.
Q That's fine.

A But they were basically Zhengli Shi's papers.

I can tell you her original paper on this, which was in
Nature arcund 2012, thay were very vague akout safety
conditions. Théy said they followed Chinese regulations.

But in a Journal of Virclogy paper, and I believe a PLOS
Pathogens paper are the two, I think, they actually stated
that the? were doing the culturing work under BSL-2. And
then they continued that even Iinto September of 2020, which I
thought was irresponsible.

0 Not the biosafety level that you would conduct

that work at?

A Well, I think you have to put it in

perspective. So biosafety regulations in the United States
are very clear, but they're heavily focused on knowﬁ human
pathogens.

S¢ when you move into animal pathogens, pathogens that are in
animals, where you don't really know the threat level, to
some extent, that becomes a decisicn between the investigator
and the local IBC, which may or may not talk to federal
authorities about whether this is appropriate or not.

S0, for example, when we. started working with zoonotic
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coronaviruses, our underlying hypothesis was that there are
strains that exist in nature. They maf be rare, but they
could —-- they could potentially infect human cells, And if
that's your hypothesis, then you do it under BSL-3.

Q Yeah,

A The Chinese came to a different -- their
biosafety regulations are different. But, again, when you
ask me about specific regulations, as the Chinese would say
to me, Ralph Baric doesn't determine the biosafetyvlevels in
this country, in China, right?

0 Yeah.

A Sc it's just different. 8So we were at a

higher level containment in the United States. And then

-anyone who would ask me for these viruses, I would insist

that it be done at a higher level contalnment. So I kind of
set the standard in the United States.

Q Moving on with the communications questions.
Dr. Andrew Rambaut?

A Not to my reccllection. .Yeah, T don't even
know who he is, sorry.

0] A Dr. Christian Drosten?

A I know Chrisgtian Drosten. We were members of
the Nidovirus Taxonomy Committes. So there was a large
number of emails between us and other members of the

committee about naming the novel coronavirus, Originally, it
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was éalled -—- what wasz it called, 2019 novel coronavirus, or
somethiﬁg like that, right?

And so that committee determined that we should name if SARS
Coronavirus 2, based on its viologenase, how closely related
it was Lo other sarbeccviruses, although it represented
completely different branches of the tree.

S0 the branch of the tree before SARS Ccronavirus 2, there
were two branches. One were called clade 2 strains that
couldn't use human receptors or grow in human cells. And the
second was the SARS coronavirus 2003 related strains, like
WIV1 and SHC014 and a bunch of other viruses. So it's on
this branch of the tree. These have 6,000 nucleotide
differences than SARS2. So it was é new discovery.

So° the taxonomy group basically says tﬁat it was closely
enough related.to SARS1 and caused . similar disease features,

that it should be named SARSZ2.

Q Do you recall receiving-any pushback from the
Chinese?
A : The Chinese were very unhappy abeout that. I

think several members of the committee received a lot of
pushback. I believe they ultimately wrote a paper that they

published saying that -- giving their reascons why they didn't

l like that name.

g Do you recall any of the reascons?

A : I actually didn't read the paper, because I

.
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didn't want to put up with the nonsense. Bgt so you would be_
asking me to speculate. I would guess that the SARS
coronavirus 2003 impact on Chinese society, and their view of
their naticn was very —- was very extreme.

And so they're very sensgitive. ‘They're probably very
sensitive to any suggestion that they failed to put in
appropriate policles that would prevent another SARS-related

virus. That would be my guess, but I was not in the room,

right?
Q Thank you. Dr. Ron Fouchier?
A I've known Ron Fouchier for 15 years as well.

I'm part of a sclentific advisory board fer a CEIRR grant,
which is a center of excellence in wvirus research that is run
out of Mount Sinail, And Ron Fcuchier is a member of that
group.

And s0o I'm familiar with his research. We talk about his
research when we had those meetings, I think they were by
Zoom, after COVID-19 occurred. He was one of the few
researchers that didn't shift his influenza virus program
into the COVID-19 at the time. So we didn't talk too much
about origins. He was on the February lst call.

Q Dc you recall any conversations with him
regarding kind of, like, genetic manipulation or being able
to manipulate viruses without leaving a trace?

A By -- from 2020 on?
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Q Mm—-hmm.

A Okay. So from 2b20 on, there are a variety of
ways that vou can maeke reccmbinant DNAs that are identical to
the sequence of a virus. One of the first cnes was an
approach we developed using class IIS restriction enzymes
that you can orient either within the sequence of the wvirus
or on the outside of it.

So ﬁhen they're con the outside, the way the enzyme is cut, it
cuts in the virus sequence, and it leaves actually the virus
sequence is the overhang. 2And tﬁey‘re different sequences,
sc you end up with directiocnal cloning.

So typically, with a restriction enzyme, if you cut and you
add an enzyme to make thém come together, there's no
directionality teo it, because the ends are all compatible.

So you get these large concatemers in a random fashicn,

But some enzymes, especially the ones that were asscciated
with the approach that we develcped, leave variabkle ends that
are unigue, and can only link up with a complementary three
or four nuclectide. 8o that, then, allcws you to assemble a
genome without leaving restriction sites that you engineesred
inte the genome,

Now, vou might ask why. I mean, the reason yocu do this is
the primary sequence of the virus is wvirulence determinative.
So if vyou manipulate thé primary sequence, you can attenuate

and get a different phenotype Than yvou get from wild type.
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.80 the way that we would deal with that 1s that we would then

engineer in signature sequences or mutations that would say
this WAS made in the Baric lab. Sco I guess to answer your
guestion more thoroughly, veu don't have to do that, okay?
The other approach is now the synthetic DNA approaches allow
you to get much larger clones within the range of direct
synthesis.

And then there's another approach. There's a company that

does gateﬂay cloning that allows you to assemble genomes

commercially that I bkelieve that you ¢an, or may or may not

decide you want to leave a trace. And then there's other
bacterial enzymes that they've used to make full length
genomes of bacteria species that the enzymes chew on one part
of the DNA. And so they leave an overhang that's specific
for the other fragments.

So, veah, a varilety of apprcaches that are available.

e Any conversations with Maricn Kcopmans?

A I've known Marion Kcopmans for years. She and

I both worked cn noroviruses for years. And so Lf you look

.historically through my emails, we talked off and on. I

don't believe when she took -~ recently took the job to run
the sort of emerging infectious disease group in the
Netherlands in the beginning of the COVID-19% pandemic, I
can't recall any semalls between us.

0 ' Dr. Michael Worbbey?
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A ‘ " Let's see. I don't believe so, but I think he
was at the nidovirus meeting in Switzerland this year, and I
talked to him there. He may have been aﬁ ~- either him or
Dr. Garry were also at the emerging infectious disease
meeting at the NTIH, and I talked to him there as well.

Q Garry was my next one. Dr. Robert Garry.

A Okay. I den't think any direct emails. But

the nidovirus conference, I think so.

] All right,

A But the nidovirus conference, I think so.
o] Dr. Jonathan Pekar?

A I den't believe so.

G ' Dr. Florence Debarre?

A Ch, she emailed me, I don't remember when.

She's an evolutionary bioleogist in France, =0 she emailed me.

Q Dr. James LeDuc?
A I've known Jim LeDuc alsc for a long time. I

think he sent me -- I'd have to loock at somé notes. Yeah, he
invited me to be part of an origins éroup in, like, March
2020, but I couldn't —- I couldn't do it, because I was
swamped with other responsibilities, so I didn't participate.
Q Any conversations with him regarding biosafety
at the WIV?

A . | He was a member of the National Academy group.

This is prior to 2020, so Naticnal Academy of Sciences in the
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United States and the National Academy of Sciences in China
held three joint meetings, one in Beijing, cne in Harbin, and
one in Galveston Island, about biosafety and biosecurity.

So in the context of that, there were discussions about
biosafety and trying to harmonize -- in essence, trying to
harmonize and to teach each other's group Qbout standard
practices and that kind of ﬁhing. But it wasn't more like
there was a small group sessions, where we talked about
biosafety. It was more of the science that we were doing and
the levels that it was done at.

Q Dr. Shi Zhengli?

A I've known her mostly by email, I think we
have met at a couple of meetings from about 2010 on. I have
emailed her, she has emailed me, and I have emailed her back
since January 2020.

¢ Anything specific to origins or what was
happening at the Wuhan Institute?

A Most of cur email exchanges, I think they
began -- they started initially ﬁith the naming of the virus.
She was one of the scientists that sent me an email
complaining about the name at some point. We had a couple of
email exchanges about some transgenic mice that I had sent
her under MTA that she was supposed to use at the Wuhan
Institute of Virology that somehow ended up at a commeraial

group in China that thsy were trying to sell. There's emails
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about a Cell paper that we were coauthors on.

I seem to recall there may have been an email after the papér
in Science saying about the potential for -- to open up the
investigation, almost -- if it did occur, almost assuredly
would be negative. But, again, you guys havé my email, so
you may'know better than I do.

0 The transgenic mice that you sent tc the Wuhan
Institute under an MTA, you just said they ended up at a
Chinese commercial group. How did you learn that?

A | I had a friend, a feormer post-doc from my lab
who works at the University of Maryland, Matt Freeman, sent
me an email or a phone text, I don't exactly remember which,
which had a product development plan on it saying how much
the mice were, which infuriated me because, to scme extent,
NIH guidelines, should you receive a grant, and journals,
should you publish in journals, have a regquirement that you
share reagents with other ccllaboerative groups, and it's done
under MTA. And you don't try to make a profit off of
somebody else's discoveries.

And so the mice, again, I think it was around 2015, the
paperwork started. It prcbhably took a couple years tc get
through China, because it's really hard to get anything in or
out of China, but T think by 2017 or so, they might have the
mice. We would have it in our shipping records. So I don't

know the exact date, but I just remember it took a long time,
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I'm sorry, what else is your questiocon?

Q I guess, like, what is your presumption there,
that you provided the Wuhan Institute with these mice, they
had extra mice, and thenrsold them cff, or deo you think you
were kind éf taken?

A I think in an expanding epidemic, there was a
desperate need for resegrch groups to have accéss to mouse
models, so they could test couhtermeasures. It was a very
good reason to share reagents acrcess natlons, because
wherever an outbreak occurs, that’'s where countermeasure
development starts.

So it makes a lot of sense, just from a glcbal health
perspective. What doesn’'t make sense is that-iﬁ ends up at a
company, . and the company is now trying to sell it bgck to the
United States with our émerging ﬁandemic occurring here to
make a profit off. -So that was infuriating,

Q Any conversations regarding the origins with
Dr. George Gao?

A I've met Gecrge off and on, a famcus influenza
virus researcher, who ultimately became the head of their CDC
during the pandemic. -George emailed me te share a paper that
he had published on one of the earliest variants of concern
called D614G. We had published con that, so he sent that.
More recently, he sent me an email inviting me to China to. do

this kind of post—-COVID thing that I decided not to go to.
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¢] And we're going to talk about this more, so

just briefly, conversations with Dr. Peter Daszak about the

origins?
A Just briefly sbout origins. So I think he, as
- well as -= I don't know, several other pecple, as well as

seeing it on ProMED myself, sent me an email telling me that
there's an unknown respiratory disease in China, I think
around the 30th of December. 8o whenever that came out on
ProMED, And then on the 5th, he also emalled me tc mention
that it was probably a coronavirus.

Q On January 5th?

A - Around January 5th. I alsc had recelved

emails from other people that it was a coronavirus on January
5th. and by the 6th or so, I alsc knew it was a coronavirus,

because I was asked to review a paper.

] : Any conversations with Dr. Ben Hu?
A : Not to my recollection.
o ' What about Dr. Lanying Du?

B My capacity to link Chinese names to the
researchers is net good.
Q She was at the Bleood Center of New York, and

is now at Gecrgia State.

A I don't think sc, not to my recollection.
Q And Dr. Zhou Yusen or Yusen Zhou?
Py I would have to do email research to know
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that. No, nothing that comes to mind.

BY MR. SLOBODIN.

Q . One more name. Dr. Lili Ren from the
Institute for Pathogen Blology in Beijing?

A : If she did, it would not have beéﬁ a
person-to-person email, I don't believe. It would have been
a group email. |

So one of the things that was cccurring in the early days of
the pandemic was that the National Academy set up some phone
conference calls between Chinese scientists and American
scientists.  And the? usually lasted an hour. And basically,

the goal of those calls was to discuss patient care,

-diagnostics, public health contrel measures, those types of

issues, and basic science gquesticns,

"Sc it was very likely that there were several members from

China that would have been on that call. You had two pages,
two to three pages of pictures with names under them, and I
didn't take screenshots or anything. Sc I couldn't tell you.

The one pesrson I know was on it was George Gao, and Zhengli

Shi was alsc on, Those are two people definitely I recall.

BY MR. STROM.

Q For the January 6th paper that you reviewed,
do vou recall if that had the sequence of the virus?

A Tt did. When it was first sent, it did not.

All three reviewers immediately asked for the segquence.
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BY MR. BENZINE. .

Q Do you recall what the paper was?

A So review pfocesses are normally confidential,
so if I tell you what journal it is and this comes out, then
I — can‘we go off the record, so I can tell you that?

Q | We can go off the record and talk about it,
and determine what to do. And Ilcan talk to Clérk apouﬁ
redacting if we need to.

A Just the review process is supposed to bs
confidential. Sc I would prefer that it remain confidential,
although I guess, to some extent, the paper gobt accepted,

so ;— 7

Mr. Benzine. We can.go off the record.

(Discussion held.)

Mr, Benzine. We can go back on the record.

BY MR. STROM.

o] Dr. Baric, youlreferenced receiving a January

géth paper that was subsequently published?

A 6th or 7th.
Q It was subsequently published in Nature,
showing that the virus —-- the unknown outbreak was caused by

a coronavirus.
A Yes.
Q And then you menticned earlier that the

sequence of the virus was not initially provided. Do vou
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recall when you got access to the sequence?

A : Within about 12 hours from requesting it from
the journal. And just for peoint of clarity, I knew it was a
corconavirus before I received the paper.

0 Do you recall if that versicn of the sequence
had the furin cleavage site in it?

B Are you asking me in the context of January

6th cr 7th, or are you asking me in the context of —-

Q You don't recall seeing a sagquence that
omitted -~

A No.

Q -- the furin cleavage site?

A No, it was not omitted.

BY MR. BENZINE.

o] Was this the first time that you saw the

sequence?
A Yes.
Q You alse said, and ProMED did a notification

-

on December 30th, and ycu said that was around the same time
you were made aware. Were you made aware by the ProMED
notification or through other means?

A Well, the ProMED announcement came about the

same time I heard from other people that it was —-— that there

was an unknown respiratory disease in Wuhan.

Q Who did you hear from?
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A Peter Daszak, I believe Mark Denison sent me
an emall. It wouldn't surprise me if Matt Freeman sent me an
émail. Corona virclogists, it's & small comﬁunity, 80
friends email all the time. And if there's an unknown
resplratory disease in China and you're a corona virologist,
you're thinking it could sasily be a coronavirus.

¢ And then you said January 5th was when you

knew it was a coronavirus. Am I remembering that right?

a " Yes.
0 How did ycu know that?
A So I'm blanking on his name. Fred -- so Fred

Hayden is a clinician at the University of Virginia, who does
clinical trials for elther vaccines or immunotherapeutics or
drugs against respiratory viruses, severe respiratéry
Viruées.

And he had -- Chinese scientists had contacted him around the

Znd or 3rd. And Fred was a member of the scientific advisory

board for our center for excellence in translational raesearch
that was run by Rich Whitley out of the University of
Alabama.

So he knew we had a paper that was in press in Nature
Communication that compared remdesivir to what the Chinese
considered was the gold standard for the treatment of the
SARS-related infection, which was an HIV protease inhibitor

cocktail, lipinavir and ritconavir. So working with Gilead in
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that paper, we had done a careful comparison of the efficacy
of those drugs compared to remdesivir in mouse models, hoth
MERS and SARS cbronavirus in 2003.

So Fred called me to ask me if I would be ﬁilling to share
that paper with the Chinese, sc that they could take & look
at it. B8So I said, yes, and twoc days later, he informed me
that —-- by email, confidentially, as well as a couple cther
people. So again, it's probably in my email, So if you look
for his name, you'll find him. But he tcld me that it was a
coronavirus and a SARS-related virus and was about 70, 80
percent identical to the criginal SARS strain. The sequence
coﬁfirmed that.

] Thank you. My last kind of guestion in this
bucket, have you ever had any contracts, agreements, or other
binding paperwork with the Chinese Academy of Sciences or the
People's Liberation Army?

¥y ' I don't believe s0. I've never had any
funding from China.

Q When we interviewed Dr. Daszak, he testified
that -- and there's emails to this effect of him putting your
gmail on émails, and dropping your UNC email, so it wouldn't
go thrcough the state FOIA law. And I think a lot of it was
probably what you were referencing, the threats on 4chan and
various things, and trying to guell these a little bit while

the emails were getting FOIZed.
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A He didn't do that email on my request.

Q ‘ Do you recall having any conversations with
him regarding putting your gmail on things?

A I told him it was irrespconsible to do that,
and I was very unhappy with him, so, yeah. 7

Q I appreciate that. Do you recall, Jjust for

our own kind of, like, document retention, do you recall

‘putting your UNC email back on or ~-—

A What do you mean back on?

Q S¢ Dr., Daszak would drop your UNC emall, trade

" it out with your gmail. Do you recall saying, no, I need

to -~- this needs to go under my UNC email?

A AL some point. I don't know how quickly T
did, but at some point, I did. I can't tell you exactly
when. I know that I would oftentimes answer, if he sent me
something by gmail, I would oftentimes send it back regular
malil. But I can't say that T did it every time.

e I'm just trying to understand. Not a
substantial amount of communications over your gmail, most of
it ovef your UNC account? |
A I don't think there's a substantial amount of
communicatilon, but there would have‘been some because of
that, ves.

0] Pricr te this interview, did you have

communications with anyene on that list regarding the
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interview? ’
A No.
Q Have you had any conversations with Dr. Daszak

since his interview in November?

A Well, we're part of an emerging infectiocus
center disease grant that's run out of Southeast Asia thaf
includes a bunch of Southeast Asian countries except China.
SQ it's along the border. Sé if you want to know -- if you
really want toc get to the questiocns of erigins and whether or
not there are zoonotic strains very similar to SARS
coronavirus, you need to be along the Chinese border. You
need to be as close to China as you can.

Sc¢ that's where he sef up his emerging infectious disease

-center. So we have quarterly reports and we have c¢alls that

we share information and data. There is year-end progress
reports that we have to write up that we submit tc the
grants. |

And -then, occasionally, I think there's a meeting each year
that the NIH buts on ?o have the different centers come
tegether, and share kind of what they're doing and bhe
reviewed by an outside review committee.

So, yeah, there's going to be emails back and forth about
that.

0 Nothing about his interview, though?

A : No, T did not talk to him about that.
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Q In the spirit of saving paper, I'm not going
to introduce Dr. Fauci's calendar from February 1lth. But

that's when his calendar at least says that you met with him.

A Was 1t the 11th?

Q I'11l introduce it.

A No, it's okay, I believe you.

¢ Yeah, February 11, 2020.

A OCkay. I was there for a reverse site visit,

sc it sort of got blended in, so I don't exactly remember
which date it was,

) An@ you already said it took place -- and I
just want teo ask, Dr. Faucli was there at ﬁhe meeting?

A He was there for a:short period ¢f time. I
already mentioned some of the names that were there. Sé he
was there for somewhere between five and ten minutes, at
most. And he got -- a secretary came in and said that he had
a call in the SCIF that he apparently had to go to, so he
apologized. So he wasn't there for the whole time.

o} Do you recall, specifically while he was
there, what you discussed?

A Well, these meetings, they always start off
with kind of pleasantries. PBut ultimately, the goal of the
meeting, to my recollection, was primarily focused con the
2015 paper that we published ip Nature Medicine that

basically, in my opinion, warned the world that there were
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viruses that existed in nature that could threaten human
health.

And so the first thing they wanted to do was talk about that
paper, and then tﬁey wanted to talk about the

regulatery -- the P3CO regulatory compliance that was
assoclated with that.

Q Do you recall the specific conversations
regarding the science of the paper?

A ' Yeah, sure. So I sald that we had access to
the spike of proteins of this wvirus called SHC014 that was
provided by Zhengli Shi before shé published it, whicﬁ was

generous., Most sclentists would not do that.

. Later, she sent the plasmid on filter paper and coding the

spike sequence of that virus as well. But that's what we
had, And so -- and it's also cheaper, synthetic DNA costs at
the time, like the spike gene may cost $3,000, a full.length
gencme may cost 17, 18,000. BSc we weren't a wealthy lak. So
it's a high-risk event to build a full-length virus,
especlally if you don't have the seguence. So we synthesized
the spike gene and decided to place it into the context of
the SARS coronavirus 2003 mouse adapted strain,

S0 we tdalked about that. And then we talked about the
specific experiments that were done, thes first of which we
compared. the growth of this isclate tc the parental virus

that we introduced the spike gene into. And 1t replicated
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the same. Sc from our perspective, in terms of P3C0O, that's
not galled gain of function, that's called retention of
function, right?

We also locked at its ability to use different receptors,

ACEZ2 receptors from different animals, like the mouse, the

bat, the civet, and the human. And the chimera used those
receptors as well as the original SARS corconavirus strains.
So, again, no gain of function, it was retention of function,
So we looked at the growth in primary human cells and they
were the same. Ultimately, at some point -- and I should
prcbably put this in the perspective of a timeline,

So we were approved to do these experiments in early 2014
before the pause occurred from the Obama administration. So
by the time the pause occurred, we had already isolated the
chimeras and were in the process of isolating, if we hadn't
already isolated, the full length viruses as well.

50 once we knew the spikes, could program infection, then you
could take a chance and spend $17,000 and see if it works,
because there's a chance. There's a high error in
sequencing.

So that's the background. So.then we —-- ultimately, we
compared the chimeras to the full length SHCO014 virus, in
which they grew about the same again as well, no real change
in any of those growth phenotypes. And then we went into

animalz, The parental virus, in thisg case, it was the SARS
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mouse who had the strains 100 percent lethal, the chimera was
not, It caused weight loss and the animals recovered.

Now, when vyou went into the older, vulnerable animals, again,

- the wild type parent was 100 pércent lethal. And the. chimera

caused about 10 percent mortality, but most animals
recovered. So that 1s, again; é loss of function, it's not a
gain of function.

That information was all provided. So when the pause
occurred —- and then I explained this in the meeting. When
the pause occurred, we had that data. And so if you were
already doing experiments when the pause came out, you had a
choice, you c¢ould either pause or you could ceontinue your
studies. The pause affected anything new that was funded.

So two things happened. In térms of new research that we
were delng, we were given a walver to go feorward with making
a MERS model, and you have that paperwork. In the case of
the 201% paper, we paused and put in all the paperwork saying
these are the phenotypes that we see in the virus. As far as
we were concerned, the data is not consistent with a gain of
function phenotype., And ultimatély, the NIH reviewed Lthat
and came back and sald that they didn't think it was gain of
function, either, and I cculd proceed. B3So then we procesded
and eventually publishéd the paper.

So that kind of whole context, that's kind of -- and Fauci

left in the early stages of that discussion, right, because
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that took about 25, 30 minutes, I den't know how long it

~tock, probably tco damn long probkably.

Q- Less than 25 or 30 minutes. So was that the
primary purpose of this meeting, was to review —--

A Yes.

'Q Like NIAID employees wanted to review that

paper, and see 1f it had gone through the proper channelg?

A Yeah, I think I was also asked how closely
related were these viruses to the SARSZ strain, which I
already mentioned to the committee that they're con different
branches of the phylogenetic tree, they differ by 6,000
times. So one ls not regenerative of the other, and thét’s
been published by six or seven groups so far.

] In that meeting, did they ask you any
questions about the Wuhan TInstitute, what research they were
doing?

A I don't recall that; I don't believe zo, but
I think you have to look at it from my perspective, which is
I'm bging called to talk about a paper I published on the
gain of function regulation., And I'm freaked out that

perhaps T didn't do the paperwork right. Sc I was focused on

that.
Q - Qkay.
A And by the way, I did all the paperwork right.

Q We appreciate good paperwork around here. At
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1027 that meeting, and we're going to talk about this proposal in
1028 more detail, so we don't need to talk about the science. But
1029  at that meeting, did you bring up the DEFUSE proposal to

1030 DARPA?

1031 & No.
1032 ¢ Why not?
1033 A Mostly because I had forgotten about the

1034 DEFUSE proposal in DARPA, quite frankly. I read a lot of
1035 grants. And so the grant was not funded, so I moved on.
‘1036 Q _ I appreciate that.

1037 BY MR. WENSTRUP.

1038 o} When COVID hit, we were all in lockdewn and
1038 started deing research., And T was looking for how do we

1040 treat people, what do we do? We don't have a test, we don't
1041  have a definitive treatment for this, It's called nevel for
1042 a reason.

1043 And one of the things that I came across was your 2015

1044  article. And the first thing that occurred to me was gain of
1045 function, loss of function, regardless, to me, it was, like,
1046 wow, this can be done? And so fer me, I was kind of like,
1047 this is kind of concerning here,

1048 Ang I'll talk about that again in just a minute, but in all
1049 of your research over the years, how close have you ever come
1050 to creating a virus similar to SARS-Ccv-2, as far as

1051 structure, pathogenicity?
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A Before or after it emerged?
Q Well, in retrospect, or after it emerged.
A 30 before, I think what you need to think

about is that nc one had the sequence., Soc if you don't have
the sequence of the pathogen, you don't have any guide to how
to synthesize it or make it.

Q But lcoking kack?

A | Just to give you an example. Let's say I took
SHC014 and I wanted to convert it to SARS-CoV-2. The first
thing I have to know 1s the sequence of SARS-CoV-2, because
if I don't know that, what I do know is that there are 6,000
mutations -- let's say if I do it, there are 6,000 motations

that exigt.in SHCO014 that don't exist in SARS.

Q Let me clarify, because I'm not tryving toc get
intc that.
A Well, statistically, you have to make four to

the 6,000 mutants which can't ke done.

Q Ckay.
A Okay.
Q My question really is maybe unrelated, maybe

it's from a MERS wirus, whatever. Anything close to the

pathogeniclity?
Fiy Never.
Q Okay.,

A The only time that statement would be true
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would be with variants of concern that emerged after SARS
emerged,

S50 the first mutant that we made wés a virus called D614G,
which emerged in February, and then displaced the original
Wuhan strain, So in that case, you have the sequence to
guide your mutagenesis. The epidemiology indicated a new
mutant had emerged in the population that was displacing
everything else, aﬁd so it was a gimple insertion c¢f that
nucleotide into the genome.

Q When vou were doing this type of work, what
BSL level were you?

A - Always worked at éSL—B.

Q What safety guards do you employ against that?
You, perscnally, in yoﬁr work?

A S0 in our laboratory, we have a negative

containment facility that is powered by backup fans, so

-thera's two fans. So if cone fan fails, there's a backup

system that keeps the negative pressure. All of those backup
fanz are on the redundant power. And sc emergency bower. So
if there's a failure in the system, it mainfains. If
everything fails, then the faclliity is designed to go
neutral. So in other words, there's no air flow in or out.‘
Within the facility, there are bilcleogical safety cabinets
that are the primary containments for working with a

pathogen, Those are also on emergency backup and alsc
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battery pack powered. The batiery pack power gives you about
30 minutes. So if there's a completé failure of. all power
and the facility goes negative, the hoods stay on, which
gives the researcher and the facility about 30 minutes to
decontaminate everything, clean it up, and put everything
away .

Now, our staff, the minimal regulaticons I think is lab
jackets and goggles and an N95 mask. We take personal
protective equipment at a much higher level., So we wear full
Tyvek body éuits with doubkle gloves., People have an apron on
top of the Tyvek suit, which is normally =~ if there was any
kind of aerosol or accidental spill, it woula go on the
apron.

And then you have a hood and a shield that comes down to
about here with a portable air breathing apparatus that pumps
the air through Hepa filters and other chemical filters to
pull out other toxins in the air.

So if you £hink about protective barriers, it's basically a

layered redundant system, where you have the negative

containment facility, the hood. -You have perscnal protective

gear, and then you have SO0Ps that are in place, standard
operating procedures, that are also designed to be redundant,
so that if one thing fails, vou ﬁave a backup.

When I was setting up my BSL-3 lab, I was impressed by this

television show called Seconds to Disaster. And in Seconds
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to Disaster, the common thread was always that there were

redundant systems that had to fail before it occurred. So we

put as many redundant systems as we could think of.

Q So in that vein, what level lab was used when
you wers working with Dr, Shi Zhengli in 2015, the work that
was maybe done in Wuhan, deo you know?

A There wasn't any work done in Wuhan. All the
work was done at UNC, except for one experiment that was
involving -- they had taken the SHC014 spike and placed it in
& lentivirus, a pssudovirus.

S0, in other words, just the spike of SHCO014 was placed inte
a virus particle. That's a single hit virus that can infect
one cell, and then it can't spread. And it's used as a sort
of bilo-containment apprcach to ask questions about the
functions of viral genes.

And in this case, they did an experiment to ask whether the
pseudotype virus they had cculd infect and use human ACEZ
cells. And it couldn't, and the reason for that is that a
lot of the fundamental approaches that had been developed to
make pseudotypes with corconaviruses weren't very efficient in
2015.

Wa sﬁbsequently did a lot of work with Barney Graham as we
moved in to evaluating Moderna mRNA vaccines against MERS, to
work out the technclogy, sc that those pseudotype systems

became much more efficient: Sc that you could do
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neutralization assays. Subsequently, they've been used all
the over the United States and the world. Sc¢ they didn't do
any live virus work associated with that paper.

0] Have you evér had a sense that research you
did or some others in the field were doing could lead to a
change of direction, where the outcome is different than
expected?

You talked about when you have a hypothesis, and so you think
this will be okay to do, you don't expect it tec be a pandemic
pathogen. But have you aver had that congern, like, were you
ever worried that the -- and also were you ever worried thét
the capabilities that you develop the expertise for could be
used in some nefarious way or lead to a pandemic pathogen,
not necessarily your work, but somebody else's?

Like I always refer to when the Wright brothers invented the
plane, thay weren't thinking of filying intc the buildings and
killing 3,000 people, right, but somebody did.

50 when you have this type of technolcgy, were you ever
concerned that, hey, we've got to be cargful who's doing this
type of ﬁork because it's pretty dangerous, or can be?

A . Yeah, so we did -- I think a responsible
scientist has to think abecut that., And I aiways call it the
sort of unintended consequences,.right? You're deing a
series of experiments.. But evo;ution follows its own path,

not the path that you might necessarily think it's geoing to.
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So there's always a chance, some risk, for unintendéd
consequences in any kind of wirus evolution experiment.

Q Evolution, I understand that. You can't
really control that, axcept try and monitcr it through
surveillance, things like that. Butk I'guess what I'm ariving
at is, one of the roles of this Committee is t¢ have plans
for the future. And so how do we protect ourselves?

Because the technology exists, and so we have to come

up —-- or try to come up with ﬁays as a count?y te make sure
we have all the checks and bkalances in place, sc an-adverse
reaction doesn't occur, elther accidentally or intentionally
by someone else.

A So I can tell you what things we put in place

in the 2013 paper. 8¢ for example, although we published the

approaches for heow to build wmolecular clones of
coronaviruses, we never had anyone from Dr. Shi's lab of any
of the Wuhan Institute of Virology come to ocur lab énd train.
We never taught them.

In fact, if you look at fheir cloning technology, they use
baculoviruses. They may assemble some ¢f the full length
molecule using some of the enzymes that we have, but they
implant it directly into aﬁ insect virus to maintain it as &
baculovirus, which was a technology developed in Europe, not
my technoleogy.

We think our approach is safer because we've divided the
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gencme inte six pileces, &0 there's no way any of those can
initiate an infection. And we don't assemble until we're in
the BSL-3. So it's fundamentally safer than what was done by
others,

In terms of how we built the chimera, we didn't ?ublish the .
sequence of the virus that we built, and we didﬁ't share the
sequence of that chimera with anyone at the Wuhan Institute

of Virology. So we didn't give them the template on how to

build the recombinant virus.

Q Is that your own precaution?

A | Actually, that last precaution was done in
collaboration with discussicns with NIH, with our program
officer, and the journal. And to some extent, it was a
natural extsnsion for -- in response to the transmissible flu
studies, and whether or not the virus sequences should be
made available.

Ultimately, after the pandemic, we received a bunch of
requests fbr the full-on sequence, and then we made it
available just because there were conspiracy theories that
were beginning to bounce around, that that virus was the
cause of the pandemic in China. And peocple wanted to see the
sequence. So for transparency, we really had no choice but
to make it available.

Mr. Wenstrup. Thank you.

BY MR. STRCM.
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] Cne quick follow—-up on the Chairman's -
question. But there isn't any sort of formal export review

procedure for these kind of dual use technologies?

A Yeah, export control regulaticons do —-- they're
complex,

¢ Yes.

A And so the University of Nerth Carclina has an

export control group that regulates that. And so if we were
going to have to —— if we were going to send anything to
China directly, that af least it would be looked at in that
context of export control, yeah. But those rules are kind of
vague,

Mr. Benzine. I think we're at time. We can go off the

. record.

(Recess.)

Ms. Yass. We can go back on the record.

BY MS. YASS.

o Good morning, Dr. Baric. My name is Alicia
Yass. I am senior counsel for the Democrats on the Select
Subcommittee, and we want to express cur thanks for you
making the trip to come up here and for valuntarily agreeing
to speak with.us.r We do have some questions for you Eoday as
well, and I will start by turning things cver to my
colleague, Joseph, for our first section.

BY MR, RCMERO.
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Q Good morning, Dr. Baric.
A Good morning.
0 We would just like to ask you a few questicns

about the 2015 paper testing the SHC014 spike protein you
cocauthored in Nature Medicine. We discussed this paper scme

in the previous round.

A : Correct.
0 I will introduce the paper now as Minority
Exhibit A,

(Minority Exhibit A was

identified for the record.)
BY MR. ROMERC.
o] S¢ in this paper, amcng cother findings, you
found that the SHC014 sﬁike on a mcuse-adapted backbone
showed reduced pathogenicity compared te the full length
mouse~adapted SARS backbone. Deces that soﬁnd right?
A That's correct.
0] So tﬁe full length mouse-adapted SARS backbone
has a name, MALS5. And as you understand things, ycu helped
tc create that virus?
A Yes, the virus was originally created in
cellaberaticon with Kanta Subbarac at the Natlonal Institutes
of Health. She did the serial passage of the .original SARS
straiﬁ, which could replicate, but not cause disease in mice.

And after about 15 passages, the virus became more
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pathogenic. There were six amince acid changes associlated
with the incresase in- virulence in the mouse, which we then
engineered into the melecular clone that we had built to make
a mouse-adapted strain that's been widely used in select
agent labs across the U.S.

0 Could you help us understand the scientific
need to create‘this_mouse pathogen virus, and what its uses
ended up being?

A Sure. One of the fundamental problems in the
developmept of small molecule inhibitors and
immunctherapeutics in drugs, as well as understanding the
bésic mechanism by which a virus causes dlsease, 1s that as
viruses traffic from cne species toc the next, they oftentimes
lose virulence.

50 the original SARS ccorconavirus virus strain, for example,
caused 10 percent mortality rates in humans. But if you
infected a mcouse, it barely would grow to 10 to the 5th in
the mouse. They didn't lose any weilght, but the virus
replicated primarily in a few cells in the mouse.

So if you're developing drugs or antivirals or vaccines, it's
actually very easy to make something wocrk against a virus
fhat's crippled in a model. TIt's not crippled in humans,
right, s¢ -- and standard practice is that you want to
develop a model that cleosely phenccepies the human disease

cutcome,
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So this particular mcouse-adapted strain, MALlS5, targeted
epithelial cells in the airway, club cells at the transitions
between the airwaye intc the gas exchange, in essence, the
little balloons that puff up and down, the alvecll. And
targets ATZ cells in there, just like it does in the human.
It results in an acute respirateory distress syndrome disease
outcome, where there's a tremendecus amount of fluid and a
fibrin.deposition in the lung. There's a breakdown éf the
alvaoli/epithelial barrier that allows flooding.' S0, in
essence, the mouse or the human patient infected with the

original SARS strand is basically drowning in their own

fluids.
Tt also strips —- kills AT2 cells, which makes surfactant,
which == you know, when you get a balloon the first time cut

of a bag and you try to blow it up, it's really hard teo cause
it to inflate. Without surfactant, that's what your alvecli
are like, it's hard to breathe.

So the mouse model.that we created mimicked the human disease
phenctype as closely-as we could, and it was lethal,
especially in the older animals. So now you have a modal
that. grows to higher titer, close to 10 to the 8th, it
targets the right cells, the right organ, causes the right
kind of disease. 8o now you have a rigorcus mcdel to develop
small molecule inhibitors. And this was really important for

us.
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One of the things that drove the 2015 paper was that SARS
coronavirus emerged in 2003, It was contreolled by pubklic
health intervention strafégies because it didn't transmit
until you got clinical disease.. People thoqght it was a
fluke, one-off, it's not going to happen again. Then MERS
coronavirus emerged in 2012, again; highly pathogenic, 35
percent mortallty rate, but it didn't transmit wvery well.

So that data made us ask the fundamental guestion: What is
the risk level that exists in nature? This paper, in
essence, sald the risk in nature —-- that risk existed in
nature. And then the mouse models were then used to develop
countermeasures.

So almost immediately in parallel with this paper, we started
working with Glilead Scientific to evaluate nucleéside
inhikiters that might work against the coronavirus family.
After testing a bunch of things, we eventually got down to
remdesivir, demonstrating that i£ worked against the MERS
coronavirus and the SARS coronaviiué. That led to a
companion paper that included these viruses in 2017 that said
these are broad spectrum antivirals that work in robust
animal models of disease. And the preclinical data was how
available tc move into the eclinical trials. So that's why
animal models are so important., |
Ultimately, remdesivir; molnupiravir, the Moderna vaccine, I

don't know if we ever did the Janssen vaccine. But several
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therapeutic antibodies had all made it through the ¥FDA and
into the clinic, went fhrough our laB, and many of them
touched these viruses that were developed in the 2015 paper.
These same viruses are being used for universal vaccine
design for all sarbecoviruses and all betaccronaviruses.

So if you want to really brotect the public, you have tc have
the appropriate vireclogic reagents that challenge the
effectiveness of esither your drug or yvour antibody or your
vaccine and prove performance.

So ultimately, the goal of wha£ resulted frem this paper was -

the idea that we had to develop drugs, we had to develop

. immunotherapeutics that were broadly active. 2And we had o

develop vaccines that were.broadly active. And that paper,
including the wviruses, the human viruses that occcurred, were
included in studies that were used with the Moderna vaccine
as well,

So,'agéin, animal medel develcpment is key to this. It's,
again, very, very easy'to make drugs that ﬁork against
something that barely replicates, but‘then when they get into
the humans, they fail. So that's the basis for it.

That's probably a little longwinded. I apologize. Anyway,
that's the thought process.

Q So it sounds like this mouse-adapted virus was

.created to parallel the level of pathogenicity that I guess

humans would experience?
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A " Yes, with an important caveat. 8o a long
history in virology is that serial passagé of a pathogen
that's adapted to one species, as it moves to another
speclies, 1t rarely becomes a generalist. It usually loses
its ability to cause severe disease in the original species.
So serial passage has been used in viroleogy for decades to
make live virus wvaccines, like the measles vaccine was
passaged in subculture many times. The live polic virus was
passaged in subculture to basically adapt it to the new

environment where it loses 1ts capacity to interact with host

proteins that are specific to the natural host, and so it

becomes attenuated.

Q Is there a sense that because MAlS has
enhanced replication and lethality, that it has been
preadapted to be pathcogenic in mice, that it is unsurprising
that by removing its spike and replacing it with the spike
from another wirus, say SHC014, the resulting chimera would

be less pathogenic than the full length original MALL?

A That's a really good question. So it depends

on the biochemistry and the receptor binding capabilities of
the virus that.you drop intce the backbone of the strain that
vou chose.

So in this case, the mouss-adapted strain, without question,
had been selectad for its ability to replicate and cauée

disease sufficiently in the mouse. It may be more difficult
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to make a virus more virulent than that. So if.you dropped
the SHC014 spike in there, the most likely phenctype 1s the
mouse phenotype.

Q You also cocauthored another 2016 paper,
"SARS-like WIV1-CoV poised for human emergence.” Does what
you just said also hecld true for, like, creating a WIV1 MALS
chimera and comparing that to full—lengﬁh MA15?

A Yes. So in the 2015 paper, we only compared
pathogenesis in wild-type mice. In the PNAS paper in 20186,
we compared pathogenesis in wild-type mice and also humanirzed
mice that express the human ACEZ receptor. And if I remember
correctly, the WIV] virus was mcore attenuated than the
wild-type virus. I.would have to lock at the paper to be iOO
percent sure.

Q So back to the 2015 Nature Medicine paper, it
also had twe other fhings to say about tﬁe SHC0L4 spike

protein vis-a-vis wild-type SARS Urbani.

I would liks to first just lay out those two things, and then

ask you, at the time you wrote this paper, how you viewed
those things together, and if thererwas any significance when
juxtaposing them.

The first was that full length SHC01l4 was less pathogenic in
mice than full length SARS Urbani. Does that sound correct?
A Both of them caused little, i1f any, weilght

logs, so I think they're pretty comparable. Comparable is
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the better word. Sorry, not "compare-ahle." I grew up in
south Jersey} it happens, sorry.

0 And the second was that the SHC014 spike on an
MA1l5 backbone was more pathogenic in mice than the SARS
Urbani spike on an MALS5 bkackbone, correct?

A Yeah, that was -- yeah. 8Sc¢ in the discussion
of this paper, we put in a statement saying fhat depending on
how you compare gain of function and loss of function values
in the system, the selecﬁion system that ycu're using, you
can get different values, And that review panels need to be
aware that when they review these things in the future, that
they need to carefully consider the context of what kind of -
experiment is being dcne.

So in this paper, we never did-a head-to-head compariscn of
the mouse-adapted Strain that was missing the single amino
acid change in the spike that helped it to be mouse-adapted.
S50 1f you took the five mutations set where ycu had five of
the six mutations without the spike—l;ke preotein, it was
more -- it lost some of its virulence potential.

Now, both of them are attenuated. And so vou're asking me
the question, in an attenuated backbone, which one is more
attenuated. We never did a head-to-head comparison, right?
So the experimental conditiﬁns like the age of the mouse,
that's a little bit different. The mouse models and emerging

coronaviruses all have this striking age-related phenotype.
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So after about 20 weeks, again, depending on the wvirus, the
virus becomes more virulent as a function of age, just like
in humans. So it_recapitulates that phenotype.

So to do this experiment properly, you actually need to set
up the conditions where you have all three viruses with the
same age mice that were housed under the same conditions, and
then infected in the same dose.

What we quoted on in this paper was that in the experiment
where we remcved —- in a different paper, where we removed
the spike and you ccmpare the clinical outcomes, the weight
loss outcomes, there's a little more weilght loss with the
SHCOi4 as compared to the mouse-—adapted virus, without the
mouse-adapted spike mutation.

So that's the problem with gain of function or loss of
functiocn. Depénding on how you can compare it, you can end
up with different phenctypes, and that's what we've tfied to
say at the end of the paper to future pecple doling this kind
of work, that they needed-to be aware that the conditions
that you do £hese kind of experiments, and how you compare
outcomes can have an effect on loés and gain of function
phenotypes.

o 8o to the extent this question of comparing
the different ocutcomes was on your mind, what were you
thinking about whether this spilke protein from SHCOl4_could

be used to ¢reate something more pathegenic than SARS Urbkani?
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A Well, there's no data. Sc the only data you
have is that you can do a minimal tweak of pathogénesis in a
nouse, not a human. We don't have any data on humans.

Is that what vou're asking, 1n the context of humans? Or are
you asking me whether I can make a more virulent mouée virus?
G Well, in mice, and then also, I guess,
transgenic.mice later.

A Yeah, ultimately, the -- so I believe the
blochemistry on the SHC014 spike.compared to the SARS 2003
splke, the SARS 2003 spike bkinds the human ACEZ2 better than
SHCOi4. But in the mouse, the SHC014 spike binds the mouse a
little Better than the human. Sc little tweaks in ortholog

receptor usage that exists within the bat population can

" tweak it a little bit in directions, ves.

Is that answering vyour question? I'm hoping I'm answering
your dquestion.
Mr. Remero. I think sc. I will turn it to Alicia.

BY MS. YASS.

0 I will say, we have a cursory understanding of

all the science you are talking about, so we've done our best

to get up to speed on it to have this conversation with you

today. 1 want te talk to you about something a littie more

10,000-foot view, not in the weeds of the science, but about,
in general, zoonctic origin of a human virus, and what that

would look like.
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We've spent a2 lot of time in this Committee talking about lab
leak wersus zoonotic origin, and I think it's good tc get a
sense from somehody who i1s doing this work day-to-day on what
that weould be,

So for a little bit of historical context, for zoonotic jumps
with coronaviruses or even other viruses in general, could
you just talk a little bit about how zoonotic jumps would
happen or have happened?

y:y In the context of coronaviruses?

0 Or any other wiruses, 1f that makes it easier
for you to talk about.

A Well, the first thing thét has tc happen is
that human populaticns have to come into close contact with
animels that encode these viruses. So that's obviously the
first thing.

So there are, like, people in the sxtractive industry who may
be loggers or hunters or, you know, gathers or collects
bushmeat, those kind of people are the most likely to come in
contact with zocrnotic viruses and become infected,

Now,- the vast majority of contacts where =zoonotic viruses

actually are introduced into a human being, most of those

~don't progress. The recent data with corqnaviruses, for

example, that was published in Southeast Asia argues that
there's somewhere between 50 to 60,000 exposures where peocple

working with bats come in contact with bat coronaviruses, and
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actually seroconvert. That means they get infected, probakly
had very mild disease and recovered; 50,000. 8o if you
think abcut how many -- well, let's put it in the context of
coronaviruses.

Sc 2002, SARS emerged; 2019, SARS2 emerged. That's 17 years

" times 50,000 exposures a year, it's actually a little higher.

3c about a million exposures between human disease outbreaks.
3¢ the vast majority of exposures are self-contained and do
not transmit to another persen, and then do not establish or
colonize the new populaticn. But this is occurring all.the
time.

And sc when you get to origins, for example, and you ask the
question, what's more likely, is it a lad leak cr is_it
natural processes? You're loocking at one in a millicn, a
millicn exposures occurring over 17 years versus what happens
in a laborateory setting. No chance it's even close. And the
diversity in nature} hundreds of millions of times more
diverse than what was in the Wuhan Institute of Virology.

So that gradient is huge. And if you ccnsider that, it's
more likelv to be a natural event than it is to come out of
the .1aboratory. The data -- that's what the data screams.

So that's the first event, is that mest of those events don't
actually spread.and cause severe disease or transmit. 3o why
is that?. And I can tell you better for_coronaviruses. I can

tell you for other wviruses. But for coronaviruses, for
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COVID-19, there are 49 what are called susceptibility lecci in
humans that regulate how bad the disease is going to be.
There are 25 host proteins that interact with the virus to
let it replicate well. So when an animal virus is coming
from a bat intc a human, there's a lot of wvariation in those
25 genes that the virus has to be able to walk through and
adapt to, and it takes time and it takes mutation.

Now, the starting virus can make a difference. If it has a

lot of intrinsic capability to use -~ and these host proteins

are all kind of conserved, if many of them are conserved,

it's easier for them to make it through, but mest of them
can't.

And then there's other barriers for pathogenesis. There'’s a
whole set of genes for pathogenesis, which-is important for
eroducing symptoms and bringing the virus up te the right
part of the upper respifatory tract, so it's sneezed and
transmitted. And then there's other barriers for
transmission to cccur. Sc for a sarbecovirus to make that
transit, it's hard, and the data in nature support that. So
other viruses face the same fate.

Now, some viruses use the same receptor across species, for
example, lLike flu. But some of those receptors in an animal
are expressed in the upper respiratory tract or the gut, and
in the human, it's only in the lower respiratory tract. BSo

when HS5 infects an individual, it's a horrible lower tract.
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respiratory infection, but it doesn't replicate in the upper

‘respiratory tract. So that's why I don't think it can

transmit, so the virus has to figure that out.

And so that's why most zocnotic transmission events in nature
fail. And it's the same thing in the research laboratory.
When you start, like, resurrecting bat viruses, and it sounds
scary, but there are huge barriers. Even if you consider
that, let's say that there was no protective barriers at all,
humans have a huge number of protective barriers in terms of
susceptibility loci that are in.place to prevent that from.
occourring.

In addition, humans have been exposed te four contemporary
coronaviruses which provide some level of cross-immunity for
new viruses Lo come in.

So it's not a simple thing like there's a virﬁs out thefe,
you know, that looks like Pac-Man, it's got a big smile on
its face and saying, give me a human, because I'm going to
eat them, and then I'm going to keep.eating. It's a
difficult process for most of theﬁ. F

But, again, the important thing to consider when you think
about bilosafety is that some of them may have an easier route
than others, and it's the ones with the easierx route that you
have fo be concerned about.

Q ‘We've s?oken about China. You've mentioned

Southeast Asia is where currently a lot ‘of research is being
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done on emerging viruses. What general characteristics or
traits do China and Southeast Asla have that might be ripe
for these zoonotic spillovers? We know several viruses have
come out of that area in the past 20, 30 years.

A Wiell, the scientific community has stated to
the Chinese government several times that open markets are
conduits feor %irus emargence, And that's because they stack
animals on top of each other, including all kinds of wild
animals{

And also, there's an illegal trade. I don't know, what de
you call people -- I guess they're smugglers, right? People
who bring -- there'g sﬁuggling of animals intc China as well
that are brought into these markets as well that are sold.
And 'so you have, in essence, mixing vesicles where - a large
number of different viruses in different mammals are brought
in close proximity. And when vou think about these
susceptibility loci, they‘ré going to vary for each animal.
And so some animals are going to be —-- if you take a bat
virus, some bat viruses, sarbecoviruses can use a rabbit and
a camel and bat receptors for entry. Others_use 30 different
mammalian receptors for entry.

Sc some of those viruses may be able to slip -- they get
through this, they go to another speciés, thef're
replicating, they're adapting. Some of fhose mutations allow

more cross—-Jjumping, and these miking vesicles provide really
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efficient ways for viral disease emergence. And Chinese
sclentists, Buropean scientists, and American scienfists said
that if you don't close these copen markets down, vou're going
to have ahother sarbecovirus.

So if you ask me -~ one question could be, what was the cause
cf the pandemic? It's policy failure., There's plenty of
gcience that 'said, close your markets, shut down the illegal
trade andrsmquling of animals. Otherwise, you're going to

get another sarbecovirus. And they didn't do that.

~It’s not only China that has open markets and traffic in

busghmeat. It hapﬁens in Africa and South America, many
different countries. And so also in the context of huge
metropolitan areas. #&nd so in essence, human beings are
creatlng the appropriate envirenment for virus emergence.
And so if you look at the 21st century, we've had somewhere
between eight and 12 emerging pathogens that have occurred in
20 years. This is not going to slow down,

] _ Thinking about some of the past zoonotic
spillover viruses that we've had, SARS1 and MERS
specifically, from cur understanding, researchers didn't
immediately know the path and what animal the virus had coms
from, 1Is that your understanding as well?

A Well, the research in the flu field had always
argued that open markets were a good conduit for virus

emergence, for mixing cf influenza wvirus strains. So the
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research community that's interested in emerging viruses know
that anywhere where there's going to ke the interacticn
between large number of animals and human populations is.a
potential way for virus emergence to occur.

So you look as a civilization moves into and deforests areas,
these are boundaries where emergence occurs. Open markets
are boundaries where emergence events cccur, Farming
practices, anything that scrt of changes the ecology or
causes ecologic mixing is a way for this -- what was your
gquestion again?

QO - When we look at a virus and are trying to
figure out the zoonotic point of origin, we don't always know
right away which animal it came from. It may have passed
through a couple animals before it got to humans, and that
path is not always immediately.clear.

A Yeah, 3o in the case of SARS coronavirus, for
example, because of what I just told you, one of the first
places people start looking are animals in the area where the
outbreak occurred. And so in the case of the SARS |
coronavirus 2003 cutbreak, they found that people working in
the open.markets had a higher sercpositive rate to these
viruses, as compared to people cutside of that work area.

And they locked in the animals in those markets; and they
found virus strains that were 99.8 percent identical to the

8ARS corconavirus 2003 that were transmitting in civets and
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ragooen dbgs, and it was mostly happening in the metropolitan
arsas. |

I think Zhengli Shi went back to look at the farms that were
producing the animals, and very few of these farms had virus.
50 it was somewhere in the transportation and the bringing
large numbers of animals together that they beccome infected
and they can potentially spread it to humans.

Humans alsc in this case, in the case of 2003, could alsc
reinfect the civets, setting up a transmission cyclé. In the
case of MERS, 1t was a change in practice associated with
camels, where large numbers of camels were moving up from
eastern Africa into the Middle East and being maintained as
large herds.

And they became seropositive and were transmitting MERS
viruses probably as early as 1990 or so, uhrecognized as
causing -- either they didn't cause sericus disease or they
were causing some level of clinlcal disease that was going
unrecognized.

Now, that doesn't mean that you need an animal reservoir,
right? I think that's really important. Because I just
talked to you about viruses in nature that have different
intrinsic levels, you know, of being-positioned tc emerge,
like SARS coronavirus 2019 can use 30 to 40 mammalian
receptors! One of the viruses that's close to it called

pangolin GD can use all those same receptors and the mouse
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receptor.

50 there are sgtrains in nature that have that intrinsic
capacity as a generalist to bind ACEZ molecules of many
spacies. Now, they don't necessarily need to set up a
reservoir., We published a paper in 2023 on thié, where a
virus like that could infect a pangolin. And most

people —- I could held a pangolin and get it close to my face
and‘not freak out. T woﬁld have trouble with a bat. I don't
know about the rest of you, but I would have trouble holding
a bat close.

50 a pass-through species 1s where a bat may infect anocther
species, because the receptors in many of these barriers have
been ﬁaturally circumvented. Then that virus is brought in
close contact to a humanﬁ And if it's the right human, who
has the right combination of susceptibility loci that make
them mere likely to be infected, or if they're elderly, or if
they're partially immunosuppressed, all cf these functicns
could allow the virus to infect that person and begin to
replicate and adapt.

And especially if they're immunosuppressed, because it
doesn'trclear, and that gives the virus plenty of time to
make mutaticns and then transmit to another person.

Sc in the case of SARS-CoV-2, large herds of pangolins deon't
exist. It's an endangered specles. DBut the concept of one

species acting, in essence, as a pass-through species is
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certainly pessible. And I think it was one individual that
infected some of the mink coleonies in Eurocope, and exactly how
the wvirus jumped from humans to deer is alsc open. And then
deer back to humans is open. |

So again, this clade, which is called 1B that's
SARS2-related, at léast the viruses within the first 13 or 14
of them that had ever been identified that are the clesest
thing tc the SARSZ, all from Southeast Asia. 8So if you hear,
like, the virus came from somewhere else, No, it came from
Southeast Asia. But all -— many of them have this feature of
more of a generalist capacity. So the seceond possibility is
pass—through.’

Q Sure. And just to be clear that I understand
gsome of what you just said, it sounds like even though, for
some of the example viruses, there's very clear eviaence on
prieces of the transmission of the virus, the entirety of the
path is not always 100 percent settled?

A | V That's correct.

Q And when we're lookiﬁg at the SARS-CoV-2 or
COVID-19 pandemic, it sounds like you feel strongly that it
was a zoonotic or natural origin. But weould you say that
it's not settled yet what the origin of the COVID-19 pandemic
was?

A Again, I have at different times speculated on

" three possibilities. The first is natural origin. The
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second is accidental escape from the laberatory setting,
which can also include collectlon, which you can ask about if
you'd like more details on that. And then the third would be
the possibility of engineering.

There is no hard evidence to support engineering., Initially,
for example, the receptor binding domain was argued to be
completely unicque and perfectly positioned, perfectly
designed to bind the human ACEZ receptor. Well, no, there
are virtually identical strains in bat strains that are found
in nature. So it's nct been engineered.

In addition, that spike gene has undergone successive sets
of -- the RBD has gone successive adaptive changes that
increases bind infinity for the ACEZ over a thousand fold.

It is nct perfectly designed. 1It's just like the origin
SARS1, which underwent specific changes that enhanced its
transmissibility as it was spreading. The exact same
process. So the RBD is out.

The second idea that it was engineered, ﬁhere was a very bad
bioinformatic paper, for example, that said -- 1t came from
the HIV -- which was total nonsense.

The better argument was that there might be a super antigen
site, but there was a paper that Was Just published that
said, no, there's no super antigen site.  Sec, in essence, the
scientific process says, okay, if this is the hypothesis,

let's do experiments teo see if we can disprove it. If we
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can't disprove it, then it's likely.
So far there's no backbone genome that's close encugh to have

heen engineered in the SARS2., Most of the components that

were originally argued as being engineered failed. The only

one that's left is the furin cleavage site, which has
multiple explanations.

So that leaves two possibilities. The first is escape from
the laboratcry. And you can't rule that cut, kecause they do
work at BSL-2, You just can't., But for the reascns I talked
abqut earlier, just on the frequency and the exposure level
in nature versus lab, it's massively -- what's that called,
massive -- the scales are massively weighted to natural
origins, ves, sorry.

Q- Sure. And taking out bicengineered, I think
there's much consensus that that is.not what we're looking at
here. But with the lab leak and zcoonotic, there would be
possibilities for it to be scmewhat mcre of a combination of
the two. I'm thinking about, specifically, you said
researchers go out and collect samples, they bring them back
to the lab. 'Maybe they do nc manipulation on it, so it's
just whatever they cecllected out in nature. Something
happens, there's a lab accident, and somebody is exposed to a
virus and gets infected.

While I understand this would be very rare, that would scort

of be a combo of a lab acecident with a natural virus,
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correct?

A Yes, and still be a natural virusrthat
inadvertently escaped the laboratory, because bicsafety
practices weren't sufficientiy robust.

Now, when you think about ccllection, at least the group at
EcocHealth and the groups that they collaborate with, again, T
haven't been in the cave with them, but the pictures that I
have seen is they're fully dréssed in Tyvek suits and with
all the protective gear. Sc, in essence, they are
collecting -- in essence, in laboratory appreopriate
conditicons, and then bringing the samples back.

Their weakness is trying to culture the ﬁiruses at BSL-2Z.
Tt's Jjust the chance of an accident is increased under BSL-2
conditions, as compared te BSL-3.

Q And I wasn't suggesting that this is what
happened, just more that it's-a poésibility.

Crne of the things that our Select Subcommittee is focused on
ls preventing the next pandemic, because, as you;ve said and
as we're all aware, another pandemic does seem like a
distinct possikbility in the future. So we want to ke
learning lessons from thi§ most recent pandemic to bring
forward.

You've talked akout some policy ideas that were brought to
China on ways to limit exposure to viruses, but are there

other policy solutions that vou think we should be
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considering to better prepare us for the next pandemic®

A BSL—4 laboratory practices are well harmonized
across the glebe. BSL-3 practices are not well harmonized
across the glecbe. And so-there‘s quite an amount of
variation that exists within BSL-3 labcratories from -- T
don'p know, from like conditions that I Jjust described in our
laboratory compared to the minimal conditions, whiéh,
depending on the pathogen,_can actually be a lab coat and
goggles, some sort of eye protective gear and gloves., And s¢
that would be for a non-respiratory transmitted virus that
may require blooaborne transmission or something like that.
But different countries have different standards for how they
work with pathogens. 2And it's not just China, for example.
And so it would be good 1f, globally, there was a
standardized set. There ére other nations that also say they
have BSL~3 facilities that do this work, where I would look
at it and go, I don't want to do BSL-3 work in that facility,
just because the standards aren't sufficiently high.

I had ancther thouéht, too, that has now escaped me. Doggone
it.

Q Well, if I could just summarize that. I think
we all know the virus doesn't know nations' borders, and can
easily go across borders. And research is being done in
theée different countries, so it sounds like internaticnal

cooperation and collaboration is key to preventing the next
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pandemic.
A Yes, I would alsc, I guess, like to make the
statement that regulation -- I actually have no problem with

the current GOF or DURC regulaticns. I think they're
appropriate, they're focused on pathogens of potential high
consequence that we have a risk, that we know abcocut risk.

I have concerns about regulations that cover all of
microbiology, for example. And my concerns are related to
leadership, Leadership in terms of the scientific
capabilities, leadership in terms of economic leadership.
The bio-ag community, for example, is a multi—tril;ion dellar
community, which may be the méjor economic driver of the end
of the 21st century. And if we overregulate and put too much
regulatory restricticons on that community, we will lose that
economic battle,

In addition, doing high containment research actually spurs
the development of safer practices and safer facilities and
safer equipment for bicsafety work at a higher centainment.
So 1f you restrict it so much that very few peoplé do it,
these kind of advancements won't occur and will stagnate the
systemJ And then T think there's biosecurity in terms of
preparedness. What are the capabilities, what do you look
for?

So over-excesslve regulatcry restrictions on emerging

pathogens or high containment research can be equally
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disastrousg to the U.S3. in the future. So there's a
risk-benefit ratio. And if that risk-benefit ratio is wrong,
the risk to the-competitiveness of the United States could be
impacted mere than the benefit that would ever occur from ths
restrictions. And, unfortunately, you guys have to figure
that out., I don't have to figure that out; but you guys have

to figure it out.

Q We appreciate your view cn that. And one

point of clarification. Barly in that answer, you referenced
the current GOF regulations. I assume you're referring to
the current gain of function regulations, which are the P3C0
framework; is that ceorrect?

A The P3C0 framework is designed around —-- is
spacifically gain—of—funétion research related to viruses
tﬁat are copsidered FPPP. Those are viruses that either have
the potential for high transmissibility in humans cr high
pathogenic outcomes in humans. And sc it's a limited number
of viruses that fall within that sphere. So for example,
natural pathogens like zoonotic pathogens, at least my
reading of the regulation, they don't fall within that
category.

If you're looking for -- 1f you're looking at —- if you're
designing like mouse-adapted viruses, as was asked sarlier,
so that you can make better universal vaccines or test the

breadth of drugs, those are exempt. If you're doing it to
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identify stralns that are high risk, those are exempt under
the current regulations.

I'm talking about the harmonized regulations that are being

discussed now, or the DURC regulations are mixed with the

gain-cf-function regulaticons, and currently, it's being
considered that any animal, human, cr plant pathcgen or agent
be under review,

Now, the definition of agent is not defined, so the agent is
someone or something that has an effect. AI has an effect,
right? Bicchemistry studies to identify what escape
mutaticns can occur in a virus provides information that
could be used as dual use. It has an effect. mRNA vaccines
elicit an immune response, it has an effect. it can be ﬁsed
to deliver things to human hosts 1n a positive or negative
manner. It has an effect.

So you have these huge economic engines, CRISER technoiogy,
and fixing genetic disorders that is coming head-on with
these regulations. 2And the econbmic impact of that could be
huge. Again, that's not my areas of expertise, it's your
guys' area of expertise.

I just hope you're-aware that this is not insignificant, and
in the harmonized regulétions, they don't discuss the
long-term impact of the regulatory structure. ILike I said, I
have abided by the regulatory structure to the kest of my

ability. I think the regulaticns are appropriate, especially
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early on with the coronaviruses. There were nc drugs, there
were no vaccines, there were no therapeutics, I mean, the
human populaticon was completely vulnerable, so we needed to
have that in place.

But remember how difficult-it is for a weoonotic virus to move
into a human. Most of the cases of laboratory escape that

have led t¢ transmlssion, these are human pathogens that were

~in the lab that already knew how to trangmit. T don't know

of any cases where a zoonotic virus immediately -- ?ou know,
they could inféct somebody. But they're subclinical
infections, they don’'t spread. At least to date,

Again, it's not -- it's a balance. If you ask me whether
that cquld never -happen, well, of course it could happen.
There's a risk there. .And; again, governments around the
world have to deal with that risk capability, and try tol
balance it as carefully as they can. And it could easily go
in either direction in a disastrous way.

Q Thank you for that context. I am going to
change topics here, and I want to draw your attenticn to
something that was briefly mentioned in the first hour, bhut
the DEFUSE DARPA application.

Sc on that grant proposal, you were not the leadér cof that
team, correct, you were lisﬁed under other team members?

A I was a coinvestigator, I was not the lead.

Q Thank you., BSo¢ thers was a draft proposal that.
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was submitted amongst the team members, and you received that
drafp, correct?
A Yes, I probably got a couple of drafts at
various times.
Q There is one draft that has bheen made public,
so I'm just going to introduce that as Minority Exhibit B.
{(Mincrity Exhibit B was
identified for the recoxd.)

BY MS. YASS.

Q Does this look familiar to you?
A Unfortunately, vyes.

Q Noew, & lot of hay has been made out of this
draft proposal. And specifically, there is a comﬁent that
you made, which, ﬁnfortunately, there are not page numbers.
But if you count through cne, two, three -- the fourth front
page that is double-sided, there's a comment frem you -- or
that's been attributed to vou. So I will make sure that is
actually vou. But on the very bottom, there's a comment that
is identified as BRS817. Was that your comment?

Mr. Ervin. You mean 77

The Witness. . This comment 7 or 87

BY MS. YASS.’

Q It's identified "Commented,™ and then in
brackets, "[BRS17V]."

A In the U.S.; is that correct?
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0 Yes, correct.

A Yes,

o . Is that your comment?

A Yes.

Q So I'm just going to rqad it.

"In the US, these recombinant SARS (oV are studied under
BSL3, not BSLZ2, especially importaﬁt for those that are able
to bind and replicate in primary human cells.

"In China, might be growing these viruses under BSL-2., US
reseafchers will likely freak out.™

Now, when I read that comment, I take it aé advice against
doing this work in a BSL-2Z, when it should be done in a BSL-3
lab. Is that what you meant by the comment?

A I think I'm responding tc the comment above
from Peter Daszak in two ways. First, I'm informing him,
just in case he deesn't know, that a lot ¢f the wvirus
discovery work and culturing work that the Chinese do with
zoonotic coronaviruses is dene at BSL-2. The animal work
they do is actually at their BSL-3, but the culturing is at
BSL-2.

And that while there éren't any actual U.S. regulations, but
the Baric lab deoes this all under BSL-3. So anyone who had
cecllaborated with us or had obtazined the viruses from us
always did it at BSL-3. And all of our paperwork said we're

goihg te do it at BSL-3.
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S0 I'm letting him know there's a difference, and I say, "US
researchers will likely fréak'out" te make sure he pays
attention. |

Q Great, And this was not the final proposal
that was submitted, correct?

A I don't believe éo, no.

Q and that final proposal was finaliied by
EcoHealth aAlliance, not you, correct?

A I did nct see the final proposal that went in,
I made comments on it, but the final proposal, I didn't
receive untll after it had been submitted.

Q And to be clear, that final proposal was not
accepted by DARPA, correct, it was not funded?

A That's correct.

Q Dr, Daszak made a comment on the draft
proposal as well, and suggests the one you mentioned,
beginning with, "If we win this contract, I do not proposes

that all of this work will necessarily be conducted by -

Ralph." That was your point of concern?

A Yes.

0 But he was saying, "If we win this contract,"
correct?

A "TE," yes.,

Q And the éontraét was not awarded?

A . That's correct,
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Q And as far as you know, the research that was
outlined in this proposal has not been conducted through
funding of other means?

A Certainly not by my group. I den't know what
China did, and I don't know what their grant funding was
subsequent to this grant.

So there was no evidence that they were doing this kind of
work, Well, there was evidence that they were building
chimeras using WIV1l as a backbone, so they were deoing some
discovery woerk about the functions of spike genes of zoonotic
strains that they discovered later on, but I don't know if

they did any of the engineering or anything.

0 Because you had not been invelved in any of
that work?

A ' I had not been involved, no.

Q We've had heard others say that SARS-CoV-2 is

the only virus in its subgenus with a furin cleavage site,
although if you go one level above, there are other viruses
with the furin cleavage in the genus. The DEFUSE proposal
included inserting a furin cleavage slte at the S$1/82
juncture. So just a discrete guestion about that. Are S1/52
furin cleavage sites found in other coronaviruses in nature?
A They're found in many betacoronaviruses and
some alphacoronaviruses, ves.

Ms, Yass, Thank you, Dr, Baric. We can go off the record.
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(Recess.)

Mr. Benzine. We can go back on the record.

BY MR. WENSTRUP.

0 Dr. Baric, is it poésible that SARS-CoV-2
spent some of its life in the lab before the pandemic took
off, even if it was brought into the lab from nature? Let me
ask you this. Is there a way to find out? In other words,
I'm thinking of, like, lab notebooks and documented
sequences, Should that ke possible?

A If you had access go the laboratory notebecks,
if you had access to the safety records of the Wuhan
Institute of Virology, 1f you had access to the zequence
databases, the level of assurance that you would have would

be greater. No guestion.

Q. Which we didn't really have?

A Which we don't really have, that's very true.
Q And again, this is like gcing through a
process, but -- so the séquences, they come from the lab,

that's where the sequence is read, if you will, and maybe
that's not be the right word.
A Well, so many of them are collected in nature.

They may ccllect it in inactivating chemicals so they

maintain it as RNA, So I don't know how they éctually break

it down. Sco what they might do is half the samples may be

" nucleic acid, the other half may be a guano that would have
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live viruses.

Q But there are data banks?
A They would probably have --
Q Whether it's found in nature, developed in a

lak, they should be in the data bank, right?

A It depends. Sorry to be —-- but the probklem is
vou have a certaln levei of depth that vou canAget at with
sequencing that typically isn't going to capture everything.
If they have 100 bats, it's not golng to get everything in
it,

The second problem 1s, the way they normally cultu;e viruses
is they will pull samples, guano samples from 10 or 20 bats
which they haven't gotten a full sequence on. And in the
cell culture system, you could have what's -- a process
called recombination, or it's kind of like the way viruses
have sex with part éf thg genome, where one virus would
jolned to the other., And those wouldn't have been in the
database, but you would have seen seguence signatures that
something came -- was a recombinant that had informatlon --
o} Here's where I'm going, SARS-CoV-2, that was
sequenced from human clinical samples in December of 2018,
January of 2020, But if you later found in.a previous data
bank of sequences where there's maybe thousands, if you found
that same sequence, it would imply that it was in the lab at

gome polint?
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A That's correct. If it was in their sequence
database and they sequenced 1t, it would have been in one of
their samples. Now, whether they would have recognized it as
being a thing of concern or not ig a whole other question,
because you're looking at potentially millions of segquences.
Q I'm thinking you've got the sequence from the
human. Can you do a Google search and see what's in the
databank?

A As soon as they had the sequence in humans,
the Chinese had tc have done a blast search to ask in the
repository of sequences that the Wuhan Institute of Virolegy -

had, was it there or not.

o] But we don't know that answer?
A That's true, we do not.
Q But nermally, here, for example, you cah track

that, and when was it put in, who put it in?

A That's correct.

Q That answers my gquestion. On to another
topic. Do you now or did yoﬁ have a security clearance at

any time?

A Let me ask a questicon. Is security
clearances, 1s that kiﬁd of stuff -- 1s that --

o o Top secrat?

A -— under security rules or not? If T have a

security clearance, am I allowed to say that?




HVC022550 PAGE 87

Mr. Ervin. It's okay to say whether you do.

The Witness. Yes, I have a security clearance,.
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BY MR. WENSTRUF.

C

So I look at the adviscry board -- and I'm not
sure i1f that's the right name -- at NIH that reviews grants.
And as Dr. Fauci said, once they're dene reviewing it and

they're okay, I just sign them. That's what he said. Sc I'm

concerned, and if we're doing something in a foreign lab, are

the people on the advisory board aware of the risks?

This is the NIH advisory Hoard?

|

Yes, And maybe you don't know, but I'm
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curious.
A I've never been on those, They
- have =< basically, there's a review panel that will review

them, and it will be scientists made up. from across the
country. Now, they may raise the lssue that the expertise

may or may not be availlable, especially if they feel that

there's gain of function or DIRC related concerns, They may

raise the issue, and then that would immediately go to the
program officer.

If they don't and the program officer, who 1s supposed toc
read the grant, reads the grant and sees an lssue, they will
flag it. And through either of those processes; I guess

there's some kind of discussion that prokably occurs in

between,

Q- Yeah.

A They_will then notify the PI of the grant that
there's some concerns related to -- and there's some concerns

ralated to this grant that need tc be addressed. Sb, for
example, like on the grants where they may have looked at

my —-- they were concerned about gain-of-functicn research,
they would then list what experimental protocols they were
concarned akout and may ask you to address it.

Q ' My concern is, if they're the ones doing that,
what they den't know, they don't know, the advisory board

people. 8o they can't express concerns if they're not aware
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of what the concerns are about that lab. And I'm not just
talking about China, It could be anywhere.

A ‘Yeah,

o So my concern, —— I think my feeling is —-- if
we're going to do something in a foreign lab, there should be
someboedy on there that has that background.

A To support what you just saild, the
transmissible flu ﬁork that was deone by the Dutch, there was
some concern about whether NIH shculd fund that.lab. And
they put in -- they then requested that they do a;l kinds cof
additional bicsafety and stuff for the facility before they
funded it. ﬁe‘re.buddies with Europe.

Q - Yeah.

A o It's a fair question to ask whethér, you know,
if a nation state says it's going to accept U.S. money, there

should probably be some kind of upfront agreement abcocut being

able to -- especially if it touches on any kind of sensitive
subject.
Q . From the intelligence side, toco. If you're

getting a grant in an adversarial nation, does that grant
come with scme warnings before you go there? That's where
I'm golng. |
A ’ But again, just to clarify, in this case, in
the case of the EgoHealth grant, they weré propesing to do

work with zcoonotic viruses that were not subject to the
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gain-cf-functicn regulations. .In other words, they weren't
increasing -- they weren't wprking with PPPs, Those are
straing that they knew wefe highly pathogenic or
transmissible. 7

They were working with zoonotie wiruses that were not well
characterized. So there's some inhereﬁt risk there, but it
may not have triggered everything going up from the NIH,
because it didn't make those regulations,

Personally, I think it would have been in everyone's interest
to look at that more carefully. But there are gray areas in

regulatory science that things slip through, so, yeah.

o] . And that's my concern. That's where I'm
going.

y:y ‘It's a fair concern.

o) Thank you.

A I don't disagree with it. I think it's a fair
concern,

Mr. Wenstrug. Thank you.

BY MR. BENZINE.

o] I want to talk abcut the Wuhan Institute, and
any knowledge that you may have had. You made a comment, T
think it was.in the hour before lunch, that a loct of the work
happens at BSL-2, but the animal work happens at BSL-3.

A That's correct.

o} How dco you know that?
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A Their regulations state pretty clearly that
they don't consider culturing bat viruses at BSL-2 as a
biosafety concern. I alsc had that verbally confirmed by
Zhengli Shi at a meeting in Harbin, when I was telling her
she should move it all to BSL-3, and the reasons why. S0 I
know that. And she also in that meeting said that all animal
work is done at BSL--3,

So I think the news repcrts also talk about —- and I don't
know this, don't know the detéils again, but I thought the
news reports said that there was big bicsafety discussions
scmetime in October and November about whether they should
change their regulatlons.

I will note, you probably don't know this, we worked with a
swine pathcgen called severe acute diarrhea syndrome
coronavirus, which was causing 99 percent lethal outbreaks in
China. So we synthetically resurrected that virus and
studied its biology, showed that it could grow in human
cells, not very well, but it could grow in human cells,
especially human enteric cells. And we wrote in that paper
that all work on this should be done at BSL-3.

The Chinese have been working on it at BSL-2 labs. And in
2012, we had a wvirus called porcine eplidemic diarrhea virus
sweep through phe country and kill milliqns of pigs.
Ultimately, because of that paper, I have heard thét they've

moved all their SADS research te BSL-3.
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S0 in that particular instance, I thinklit's an example of
where science done in cne country can scmetimes have a really
positive impact on ancther country.
Q I want to introduce what will be Majority
Exhibit 1.
(Majority Exhibit No. 1 was
identified for the record.)

BY MR. BENZINE.

—---pursuant to a statute

passed by the House, the Offiée of Director of National
Intelligence had to release a report on specific intelligence
they had on what the Wuhan Institute was doing, and what
their capabilities were. 1 just want to read some passage

from it, and ask if you have any personal knowledge of it.
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And for neow, yes or no is good. And we can figure out, if
ves, 1if we need to go any further.

The ODNI assessed that WIV personnel have worked with
scientists associated with the PLA. Do you have any
knowledge of that?

A " I wouldn't know whaether a Chinese scientist

1
was a member of the PLA or whether they were -- unless they
cleared -- unless they said it directly, and then, for

whatever reascn, I remembered.

Most of the time, the times I've gone to China and seen a lot
of Chinese scientists were a couple years apart, sc there's
ne memory. Except for Zhengli Shi and George Gao, and more
visible ones that traveled a lot. I can't remember them from
one meeting to the negt.

Q ODNI also said -- and this kind of tracks what
we've heen talking about -~ that the WIV first possessed
SARS-CoV-2 in late December 201%. Is that kind of consistent
with your understanding, that they at least had the sequence
in late Descember?

A It would be shocking'to me 1f they did not
have the sequence before January lst. And I have seen -- I
think it was Jerry Farrar's bock, Jump, where I think there's
& note between him and the evcluticnary biclogist out of
Australia -- |

G Dr. Heolmes?
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A Dr. Holmes, thank you. I have a problem with
names -- noting that the Beiijing -—- I didn't see this until
that thing came cut, that the Beijing sequencing company had

sequenced it on the 27th.

But it makes sense to me. And i1t would also make sense to me

that 23 days before that, they must have had PCR confirmaticn
that it was a sarbécovirus. So I would say they had probably
had enough sequence information to know it was a new
coronavirus, maybe a sarbecovirus, before Christmas.

0 So that goés tonmy next question. I was going
to read that passage, 50 I'm glad that you've already seen
Dr. Farrar's book.

But vou've te¢ld us, Dr. Daszak has told us, Dr. Farrar
accounted in the book, ODNT said that China knew that this
was a coronavirus by late December.

A - Yes.

o The dates can fluctuate, but they reported it
as an undiagnosed pneumonia. Deces that concern you, that
they knew what it was, and didn't repert it as such?

A You just asked-a political question. 2And so
the political queétion is where countries around the world
and the leadership in countries around the world, how
transparent do they want to be and how quickly do they want
to be transparent? And there are some scientific questions.

The first question is, if they had one sequence, they might
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ﬁant to get a second one to confirm it before they annbunce
it. That would be a logical thing to do.

Number twc, you have to think about it; you can't —-- it's not
appropriate to think about it in the-scale cf'the pandemnic
that eventually happened. You have to think about it as
where things were in December, late December. TIn which case,
they -- well, at least they claimed they had nc evidence that
it was highly transmissible.

And 1f you follow thelr literature, the first real case that

'they tracked for transmissibility, the exposure occurred cn

the 31lst in one hospital, relatives flew in to see them, I
think on the 1lst, and then flew home on the 2nd. And then
two or three of theﬁ became infected. And that ended up
being the first report of transmissibility, which I think was
published, I don't know, late January or somewhere in
January.

So in the interim of finding out the sequence, it would make
sense for a government to want to confirm it at least within
a second patient, because i1t could be that a second patient
gives you a totally different sequence than which cne's
causing the pandemic. A falr question to ask.

So I would expect some hesitation. I would also expect the
Chinese government to be very sensitive about wanting to
report that it was a.SARS—related virus, especlally if they

didn't think it was transmissible.
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Sc it's unfortunate it was delayed. I'm not sure

that -~ it's harder for me to say what would happen in other
governments around the werld. In fact, you guys would
probably know better than I would how quickly the CDC, if
they found a new virus that locked like it was highly
transmissible, would they réport it immediately or would they
call the State Department and warn and talk te Congress and
the President first.

You would think there would be almost some kind of -- you
don't want the President or the leadership of the House or
Senate to come out and say, what? You don't want to have
them ask "what" to a reporter, I hadn't heard about it.

So there's going to be scme ftime there, but certainly by the
beginning of January, they probably would have had the
information.

BY MR. WENSTRUP .

Q Se I was in Vietnam. Cur CDC there did
really, I think, good work in Viestnam o help Vietnam. We
have a CDC representative in China. Any thouéhts cn whether

that person was engaged cr not early on?

A I don't know whether the U.S. CDC
répresentative -- are they in Beljing or Wuhan? Where are
they?

Q I think Beijing.

A One of the problems with that sort of
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autocracy is the regional areas, if I understand correctly,
the regiocnal areas in China don't want tc repcrt they have
got. a problem te the higher levels. So I wouid guess that
the& were hesitant tc pass it up the chain just beéause of
the structure of their government.

Q Or involve the U.8.7

n Or definitely involve any other countries,
Not jusﬁ the U.3., but any other countries.

BY MR. BENZINE.

o} ODNI also reported that the WIV has created
chimeras and SARS-like coronaviruses, and had the capabilify
to use techniques that could make it difficult to detect.
Intentional changes. We kind of talked about that.

In your work with them, did you understand that they had that
capability?

A They use baculoviruses, and their molecular
clone is a virus called WIVL, which I don't think they
engineered with class IIS reétriction enzymes that den't
leave any sequence. ‘So I think there's a sequence signature

in that virus. I would have to go kack and reread the paper.

Q Okay.
A But in general, yes, they had the technology
tc do it, but it weould have -- they had —- they really

struggled with tryving to develep other molecular clones, like

they were working on develcoping the SADS niolecular clone from
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2016 on, énd they failed. It's not easy technclogy. So we
startéd three years later and beat them to press, just to
show you. And I had no interest in teaching them how to do
it faster, either.

2 That was going to be my next gquestion. Did
you have any -- did you teach them any of the intentional or
hard-to-track change techniques?

A The only perscn that I ever.really worked with
on a molecular clone was George Gao, and this was prlor to
;he_2020 SARS2 pandemic virus. 7 ‘

If you remember, MERS coronavirus transmitted from the Middle
East to Korea and infected a lot of Korean

scientists -- sorry, citizens. One of those was a Chinese
citizen who moved back to China and traveled back to Beijing
and infected -- that they sequenced the virus from. And they
couldn't culture it. So he asked me if I would be willing to
help make a moclecular clone for that virus.

So we designed —- we worked with him -- actually, we reviewed
their design, and so they tried to make a molecular clone.
They failed. Ultimately, they never got it to work. They
sent the clone to us. This was around 2016. We actually
recovered the virus, it's still sitting in my lab. When I
told them we have the virus, he never answered me, and so
it's etill sitting in my lab, and I've neﬁer used it.

Q . The last majer point that ODNI states is that
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there were Wuhan Institute researchers that were ill in the
fall of 2019. The illness doesn't necessariiy support or
refute either hypothesis or pfove that it came from a lab.
Did you have any awareness of any Wuhan Institute researchers
being sick in the fall of 20197

A I've heard this report, but I'm not -- and
I've heard that they've been named, but I haven't actually
seen any of the data that supports that. So I don't know how
authentic it is. I mean, there's, what, 5, 600 pesople who
work in the Wuhan Institute of Virology. I don't kneow the
full number, but ;— and there was flu going on at the time,
so it wouldﬁ't surprise me 1if they got sick.

And I believe they -— if they're just getting physicals, they
go to the hospital. 8o that's their medical care system. So

looking at it from that point of view, that doesn't tell me

anything.
Q Okay,
A ) I will alsc note one other thing. If you lock

at the molecular clock of tﬁe virus; it emerged in the middle
of October, late October, not the middle or end of November.
So people who say that those were the first cases, no chance,
There were five cr six transmission cycles at least before
they would have been infected. |

BY MR. STRCM.

o} Is there -- and I think everyone who has sat
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through one of these things is going te roll their eyes,
because I ask this in about every single one of them.

% I haven't sat through one of these, so I get
to roll my eyes.

0 You're welcome to do it, It won't he
reflected in the transcript,

A That's right.

Q The 177 cfficial WHO China corona reported
cases, 1f you put the moleculaf cleock to mid—October, then
all of the activities around that =~- the markst in Wuhan is
actually twc months or so?

A It's a major proklem with that Wuhan

study -- that market study, ves.

c Can’ vyou ﬁust elaborate on that a little bit?
I don't have the expertise.

A Okay, so keep it in context. The context is,
what do you have data foxr?

Q ' Sure.

A And the only thing we have really solid data
is that the market was the site of amplification in late
December, January. That's still two months from the origin
date, based on a molecular clock, which means it was
circulating somewhere before it got there, And the gqueastion
is, where was it?

Q To that point, I guess without getting too far
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away from our next set of questions, how hard -- you're
talking about several hundred, if not several thousand human
cases by the time you're getting into January -- early

January, late December?

A Remember that 90 percent of those cases are
asymptomatic.

Q “Right.

A 85, 90 percent. So¢ imagine trying to chase a

transmission cycle.

@] Yeah.
A Rarly cases are almost impossible, because
most —- many asymptomatics are in the middle of it. So now

yvou have a case here and a case here, but they're actually
truly linked b? somecone in the middle.

Q Who just walked around with it.

A Yeah. And you can't unravel that transmission
cycle until you do deep sequencing on both of them. And then
yvou look for-SNPs, and you can say, this patient is.linked to
this patieﬁt.' It had to go through somebody else because
there's ancther marker.

So all that -- so it's a fundamental problem with the papers
that are reported to prove -- they write it teo strong, I
think, but they're very passionéte about their data.

And to be fair to them, it is the best data that's out there,

that they can't -- they don't have the early cases. What
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they have, they have the c¢luster in the market and they have
two SNPs,.which they argue are indicative of twc different
zoonotic introductions, which other people argue with. It's
one nucleotide that's making that call, so it's —- 1t
actually claimed there were two independent introductions.

0 And they had some —-

A It's a stretch. It's a stretch. There are a
lot of virolegists that look at that data and go, mmm.

Q Because it lcooks like, as I understand those
two differences betwesn the two lineages, it's one looks

marginally more like an ancestral kat virus?

A Yes.
Q And one looks a little more humanized?
A At one nucleotide level. And they don't know

what the ancestral bat virus really was.

Q Sure.

A So from my perspective, clearly, the open
market was a conduit for expansicn of the disease. Is that
where it started? I don't think so.

Q Keeping in mind the Chinese government's
ability to cover things up, is it at all worrisome to you ox
notable tc vou that we don't have a second market or a third
market or additional lineages coming out of nearby cities,
like we saw with SARS1, where you had sort of a wave of

spillover into the human population?
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A Remember that the Chinese Health Minister, I
think on like the 24th of January, sald community spread was

rampant and asymptomatic spread was rampant. 2nd they

quarantined.
¢ A lot of pecple.
A Within a few days of that, they quarantined 65

million. They came in and c¢leaned the market in Wuhan on,
like, the 30th of December, What I don't know is whether
they wenf to every other market in Wuhan and other
surrounding large metropolitan areas, or when they found
them, they just Wiped out -- they cleaned those cut. I don’'t
think ~- I don't have any information on it. I don't know if
you have any infeormation on it.

Q Not that wé've seen.

BY MR. BENZINE.

Q ' The last kind WIV-specific question. The
Chairman brought up about the importance of datakases, and
vou concurred that if you did a blast search, that it would
be kind of commen praétice for someone to do a blast search
of the sequence‘to see if it was in there?

A They had to have done a blast search:

0 It was reportéd that the WIV database went
offline in September of 2012, and was no lconger publig, at
least publicly accessible?

A That's what I've heard, yes.
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Q Do you have any other knowledge of that, or .

just based off the public report?

A I think the rumors that I heard was that they
were -- they shut it down kbecause they were getting hacked.
o) You just put the --

BY MR. STROM.

Q- But you didn't talk to Zhengli Shi about it?
A No, I didn't know until it was reported.
(o} You mentioned WIV1. Do you know 1if the WIV

had access tc additional backbones or unpublished full-length
virus?

A I'm sure they were working on other
full-length molecular clones. But the ones that they
published -- théy were having trouble with it, because the
ones that they published, they were.taking the spike gene and
drepping it into the backbeone.

One of the problems with sarbecoviruses, especially the
full-length construet, is there are toxi¢ regions. And in
bacteria, when you try to maintain them, the toxic regions
eitherlkill the bacteria or the bacteria kicks them out. And
so you end up with deletions in your construct.

8¢ we get around that by keeping the gencms fragmentedﬂ It's
another reason we would keep it fragmented. Besides
bicosafety issuses, it's stable that way. Full-length

constructs suffer from that.
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The group that actually devéloped the bat technology in
Europe sclved that problem ln another coronavirus by
careful}y measuring where the region of toxicity was, and
then inserting in a splice site. 8o they destroyed it and
then éllowed the splice site to rejoln the live virus, The
Chinese bat clone doesn't have any of-that kind of higher
level,

Q But I guess when you're saying that they only
have WIV1l, that is based on what they published. You don't
have any insight?

A That's based on what they published., I don't
have any insights.

] Just that it's hard --

A | I guess T'm speculating, but I perscnally
think I'm speculating near 100 percent certainty that they

worked on that with a full-length clone. They would want to

do that,

Q It certainly seeis plausible, based on
certain --

A That's the trajectory, 80 why wouldn't they

have to be trying? They have to be trying.
BY MR. BENZINE.

g I want to jump ahead and talk about the

February 1lst, 20290 conference call you referenced when I went

through the names. In the emall back-~and-forths, and the
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notes and the invites, you're'not listed anywhere, but you

were on that conference call?

A I wagn't listed on any of the invites?
Q No.
A I didn't know that. I'm kind of surprised.

They clearly reached out to me. I don't know why they didn't
reach out -- this must have been within the NIH staff?
Q No, there was a conference call with Dr. Fauci

and Dr, Andersen?

A : Wait, vou're talking about the February lst
call.

0 Yes, sir.

A Not the February 11th call.

Q Correct.

A I'm sorry, I was confused. Can you restate

the question?

o : The February lst call with Dr. Fauci,

Dr. Andersen, and Dr. Farrar, and ten or so others, we have
gotten emails from almost every American participant on the
call, and haven't seen your name come up anywhere. So I was
surprised to hear that you were on it. But I want tc confirm
that vou were con the call?

A I think I was. My recollection is this
meeting was heavily dominated by the evoluticnary biclegists,

who were split on the origin of the virus., Is that the
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meeting you're talking about?

o] That sounds right.

A Sc I must have been there.

Q Dec you recall how vou got invitéd?

B No, I thought I was on the email chain, to

tell you the truth.

Q I want to read a little bit from

Dr. Andersen's interview.

A - Okay.,

o . We asked him these questions and asked him
about the call. |

He said, "Ralph Baric, for example, is a name that came up.

We all know Ralph, Ralph is a very important coronavirus

biclogist, but we also kncow that Ralph had very close

assoclations and cecllaborations with the Wuhan Institute of
Virology, for example. So if this did, in fact, originate
from a lab, then, cof course, he would not be a person Lc¢ have
on a call like this."

A I must have been on that call. He méy not
have known it. It was -~ again, right now, I have huge
uncertainty about what call I was cn, but he was there.

Q I think we're talking about the same call.

A I think we're talking about the same call.

But T was on a phone, so it wasn't like a Zoom link for me.

I didn't have anycne else's picture. So I was hearing mostly
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names, or I knew who they were, who was speaking.

o] And you don't recall how you got on to the
call?

A I don't recall how I got invited.

9; Okay.

A No, I would have to lecck it up. I thought I

knew, but apparently not.
Q And you've discussed a little bit about the

kind of back-and-forth of the people split on the origins

questicn.

A Yeah.

Q . Do you recall anything else from that
conversation?

A There was a falrly strong consensus, I think
that was building toward the end of the call, that there
wasn't data to support enginesering, that there were other
alternatives for the furin cleavage site.

The receptor binding domain was still a ilittle uncertain at
that time, but 1f T remember correctly, one of the first
pangolin strains had been sequenced and the sequence was
available, which was very close to the SARS2 sequence, which
argued that the RBD itself was natural origin.

So that actually == you know, in scientific method, vyou're
trying to disprove a hypothesis. That actually was more

against the current hypothesis, which was somebody tinkered
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with the residues in the RBD and made something totally

unigue., That couldn't have been the case, since it was
already in_nature.

The furin cleavage site, the discussion was mostly around how
furin cleavage sites can get in by natural
replication-related processes. And so

polymerase —— coronavirus polymerases can recombine. And
there are group 1 coronaviruses that have snippets of group 2
coronaviruses in the spike. The splke is like super plastic.
it can tolerate all kinds of genetic change. And so it's
possible it could haverbeen inserted from ancother one.

When polymerases are moving down template strands, they can
glip back and then start again. You can.duplicate sites.

And then they evolve independently. ‘They can stutter, where
they're put in additional residues. .And in the case of flu,
the design-of the sequence,'right arcund that polyclonal
cleavage site in.flu is designed to confuse the polymerase
and mﬁke it slip. And that's how it gets introduced in flu
to make it pathogenic in birds.

So those kind of things were possible. So there's other
alternatives for the furin cleavage site, and sc -- and there
was no kackbone, nothing.

The other problem that they faced is that they only had a few
genomés to look at. I think at that time, there were

probably around 30, 40 genomes, maybe, max. Some of Lhem,
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they couldn't use because the sequence quality was low read.
And they needed more naturalilzed. |

S0 there was a lot of uncéftainty from the evolutionary
biologists, in terms of whether.it éould be lab eséape or
whether it could be natural processes, because beth of them,
it can pass between virus and culture, you'll get mutations.
If you come from nature, it's got mutations.

So it's hard to distinguish that, but what you could say is
that it's normal evolutionary processss. It's not something
unique,

BY MR. WENSTRUP.

Q One thing you migﬁt find interesting, which
they didn't know at the time, but it's since been
declassified or unclassified., ODNI has come out and said,
well, they did have pangolin coronaviruses in the lab.

A Hmm, okay. Actually, didn't they publish a

Q I'm not sure the date.

A - It ﬁas very confusing, because different
groups seguenced the same samples. And the first group had
this low impact paper, nobod& neticed. And-then the next:
group was in Nature, and they came from the same place. It
was all very confusing.

BY MR, BENZINE.

0 ‘ I want to ask about the furin site a little
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bit. Dr. Garry, after the call, in the notes, expressed
concern over -- he called it a 13 nuclectlide insertion that
was created at the site, and said I just can't figure out how
this gets accomplished in nature, but in a lab, it would be
easy.

How would yvou kind of refute Dr. Garry's points there?

A The sequence, you only need to lnsert three
amino acids to make & furin cleavage site. Four is a
nucleotide, Four amino acids went in asymmetrically. Why
would anybody engineer that and do it that way, putting in an
extra residue which is a proline, which puts kinks in
proteins, it usually screws things up. And ultimately, that
proline changed within a few -- within oné or tTwo wvarilants.
So that didn't make a lot of sense to me. But if you were
going to engineer it, I guess the question would be, you
den't need to put four aminc acids in, it's easier to put
three aminc acids in, in the frame. And also, you'd probably
want to put one in that was efficient. The sedquence in‘SARSZ
is not a very effilclent cleavage site.

Q 56 Dr. Garry was just kind of wrong?

A You can make -- no, I'm not savying he's wroné.
I'm just saying that means Lf it went in that way, then it

was nefarious purposes to begin with, right?  Because you're

basically trying to cover up what you did.

I don't think -~ I mean, when I looked at it, when it went in
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asymmetrically, that was more akin t¢ recombination for me.
Because recombination is not always perfect. Sometimes you
have perfect recombination, but oftentimes, you have its
offset and it introduces additicnal residue. One nucleotide
or two nucleotides, depending on how it goes in, it's sort of
the-random process of recombination.

BY MR. WENSTRUP.

Q Since we're on that sort of vein, referring to
that DEFUSE propcsal. And then this article of January Z2Znd,
"Scientists say EcoHealth Alliance's DEFUSE proposal was a
blueprint for SARS-CoV-2." And then from April of "23,
"Endonuclease fingerprint indicates a synthetic origin of
SARS-CoV-2." And that's by Bruttel.

So I'm just reading from this, and I'm really seeking your

opinicn on some of the thingsg. Have you read those, by any

chance?

A I have.

2 S0 —-—

A I have read this proposal,

] I know you've read that, So as they say in

there, “and the EHA plan was to use six segments to assemble
synthetic viruses to use unique endonucleasé sites that do
not disturb the coding sequence and to buy BsmBI" --

A Can I answer those three guestions? That's

the standard way we've been doing genetics since 2003.
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Q Ckay.
A S0 none of that is novel,
Q ' Ckay. And the EHA proposal would create

chimeric spikes, insert new receptor binding domains, and

human furin c¢leavage sites.

A Can wée stop before the furin again?
0 Sure,
A Absclutely, the proposal talked abkout making

chimeric spikes with WIV1l and SCHCl4 as the backbone., The
sequence would come from the .Chinese, depending cn -—- it
would be some work with pseudotypes beforehand to make soﬁe
kind of down selection about which ones you might want to
work with.

And then, primarily, because of cost, the first thing you do
is you drop them into theose backbones te see 1f they cculd
program infection. 8So that's nothing new either in that
proposal -- the DARPA proposal came cut, what, 20207
Mr.lStrom. Proposed in 2018.

The Witness. But publicly, the group that r&leased it --
Mr. Benzine, 2021,

The Witness. Okay.

BY MR. WENSTRUP.

0 After the FOIA?

A No, it was done before the FOIA.

0 And locking at the proposal, it appears there
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may have been a willingness, not necessatily by you, teo do
some of this work in the BSL-2 in China,
A . There was no willingness on my part to do any

of this work,

Q That's what I wanted to clarify.

A . Let me make that clear.
Q ' 7 That's fine. So in Bruttel, it says, "the

restriction map of 8ARS-CoV-2 is consistent with many
previously forwarded synthetic coronévirus genomes and meets
all the criteria required feor an efficient reverse genetic
system." And then they discuss the rather improbable odds of
a coronavirus having the patterns seen in SAR5-CoV-2 without
engineering. That's.an opinion.

A . That is an opinion.

0 And then they report a high likelihgod that
SARS-CoV-2 may have originated as an infectious clone in
vitro.

S¢ what they're reporting is what EHA proposed to do is what
is actually seen in the SARS-CoV-2 genoms. I want fo know if

you agree. And if I give yourthis from the article, because

at first blush, I have no idea, you may know, the tecp line.

A Yeah,
Q Does that makes sense to you? Do you sce
that?

A S0 the first thing, what these are -- these
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lines describe naturally cccurring BsmBI sites in the SARS
coronavirus 2 genome. Now, one of the first things you
notice is that.those same sites are prasent in many of the
bat strainé that exist. So if they are engineered, if you
use them to engineer SARS2, they wouldn't normally be in the
same location in the bat strains.

The second thing is, they do céunt slx pileces, but one of the
pleces is-about 8 KB and the other is about 300 base pairs.
If you look at any of the molecular clones that I've
engineered, with SARS, they're usually 5 KB apart, so that
you have five or six KB pieces that you can work.

Having a tiny little piece like that, if I looked at it, that
would irritate me, like, to no end, and we would silence it,
one of those sites. And then separate this, so that the
fragments are of equal size. The first size piece is also
too small, and so it leaves larger pieces, and the larger
clones are unstable with‘passdge.

Q Okay.

A So you would want it more egually distributed,
unless there was a region that was super toxic., If there was
a toxic region, then you would have a little piece. There's
ne toxic site there.

Q Thank you.

A . Sc this is biostatistical BS, in my opiniocn.

And they come up and say that the pattern here is unique, and
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they do that by comparing mest of the pattern to ciade 2 and
clade 1B coronaviruses.
8o the statistical number that they have for the ones thaﬁ
are far away is much more, and it gives them statistical
power to make the ¢laim that it was engineered.
Q Thank you. |
A And it's a pathetic piece of work. By the
way, you can gee how I enginecered the SARS-CoV-2 genome since
it's published, and you will see that it's completely
different than this.
Mr. Benzine. I want to introduce Majority Exhibit 2. It's
more Lo refresh your recollection on dates and people and
stuff. |
{Majority Exhibit Noc. 2 was

identified for the reccrd.)
BY MR. BENZINE.
o - 30 this is the agenda for a Naticnal Academles
of Sciences, Englineering, and Medicine meeting on Data Needs
for COVID-19 from February 3rd, Z2020.
A He did send me an email. Did I say he sent me
an email?
o) This is a different meeting.
A ' Okay. I always worry about names; about
saying I didn't get an email.

¢ Absolutely. ‘Do you recall attending this
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meeting?

A This would have been by Zoom.

Q Yes,

A So I can't say with 100 percent certainty, but

I can say that, most likely, yes. I-would have to chéck my
calendar, but I think I did. I was.certainly part of that
committee.

Q _ Understanding you're not 100 percent sure, but
do you have any recollectlion of what was said during this?

A | Well, I think the purpose of this meeting -- I
think the purpcse of this particular meéting was to outline
an agenda for the group to write a report on origins. And so
part of the meeting was to review the statement of work that
had been given to the National Academies to try to come up
with this plan.

And then I don't recall what Fauci said at the meeting.

Yeah, i don't recall what Fauci said at the meeting. and
then there was discussiocn about writing objectives and thihgs
like that. VThat would have occurred. And what different
groups need to get together to try to start fermulating a
response.

Also, I think we had -~- we may have had cutside speakers come
in and things like that, to try to inform the committee, but
I would have te leook., I would have to review the agenda.

Part of the problem here is there's all kinds of things going
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on simultaneocusly, and sc I could easily get things confused.
Q Under a subpoena issued by this Committee,

Dr. Andersen produced some Slack messages to us between him,
Dr. Holmes, Dr. Garry, Dr. Rambaut, and then some were
redacted, and we reviewed them in camera.

Regarding this meesting, he said sometﬁing about you, and I
would like to get your side of the story on what he said. So

this is —-

A Hepefully, he didn't say anything negative,
Q . This is a quote frbm Dr, Andersen's Slack
messages. "I should mention that Ralph Baric pretty much

attacked me on the call with NASEM, essentially calling
anything related to potential lab escape ludicrous, crackpot
theories. I wonder if he, himself, is worried about this,
too.™

I'm just trying to get your side of this.

B Can you reéd that again?

Q 7 "I should mention that Ralph Baric pretty much
attacked me on the call with NASEM," National Academies,
"egsentially calling anything related tc potential lab escape'
ludicrous, crackpot theories. I wonder if he, himself, is
worried about this, tdo."

A I don't recall this. So because of this, I'm
going to at least say one thing that I'gave in Ehe BSEC

meeting on January 25th or 26th. My summary of the crigin of
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the pandemic was the following.

There are three potential causes for that pandemic, First is
-

natural'origin, second was laboratory éscape, and the third

was genetlcally engineered.

2 And whalt was the date of that again?

A ~January 25th or 26th of 2020. So I den't know

where he's coming from. That may have been his

interpretation, but I'm surprised. I'm really surprised.

o] When we saw it, I wanted tb make sure we got

your perspective on the record.

A ' Can you read 1t one more time?

Q Yes. "I should nmention that Ralgh Baric

pretty much attacked me on the call with NASEM, essentially

calling anything related to potential lab escape ludicrous,

crackpot theories. I wonder if he, himself, is worried about

- this, teco."

A ' I'm really surprised about this, becauée I
wrote a piece on his origin paper in Immunclogy, and said
that laboratory escape was possible because of safety
procedpres in their laboratcries. 8o it‘s'nqt ¢consilstent
with what I alsc reported tc other groups publicly on when
interviewed. So I don't believe he's attributing that to the
right person;

o] That's fair. And I wish I could show you the

message, but like I said, it's redacted, so I don't have it.
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A What do you mean, it's redacted?
Q When Dr, Andersen's counsel produced the Slack
messages to us, they redacted some. So there's a big black.

box over them, and we reguested tc review them in camera.

A 30 he's talking teo somebody else, then.
Q Yes.
A Okay. No, I would just say that's

inconsistent with what I've said publicly and privately that
can be verified.

Q Dr. Andersen was then the lead drafter of "The
proximal origin of SARS-CoV-2" that came out in Virological
in February, and then Nature Medicine in March. I know

you're aware of the paper. - Have you had an opportunity to

- review the paper in the last four years?

A T looked at it before this meeting. I figured
vou guys might ask.

Q So it came to two kind of conclusions. The
first in the summary, and we've heard different stories from
different authors, of the reviewers kind of ramped up the
language to, we -- when we said laboratory construct, we
meaht like bioweapon, all kinds of things.

But the first conclusion was, "our analysis clearly show that
SARS-CoV-2 is not a laberatory construct or a purposefully
manipulated virus.™

Do you agree?
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A I would agree with that statement, in terms of
the data that was available at the time. That's absolutely
trus. It's still true teoday.

Q Laboratory construct, how do you define

laboratory construct?

Al It deesn't maﬁter hew I define it. What
matters is how they define it. I would -- laboratory
construction, to me, personally, would be an engineered
virus.

Mr. Strom. One that does not have —-

The Witness. You have a molecular clone, and you reconstruct
it somehow in the laboratory.

BY MR. BENZINE.

o] Like serial passage wouldn't fall under

laboratory construct?

A No, I don't think sb.
Q Okay.

A Bul they may have interpreted it that way.

You would have to ask him. -

¢ ' We did.

A Did he answer?

] I would have Lo go back and look. I

think —-- what I recall from that, both from their hearing and

the interviews, is that they meant bioweapon or --

Mr., 3trom. A de novo —-
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BY MR. BENZINE.

0 A de novo, built virus.

A What they would have had is no true actionable
inteliigence, and said it was engineered. Because if you
don't have a backbone sequence that's close enough, you don't
have any substrate on which to build anything that could have
been close enough to SARS that people would have said it was
novel. So we still don't have a backbone sequence that's
clese enough.

Q The secend conclusion was, “"we do not believe
that any type of laboratory-based scenario is plausible.”

Do you agree with that?

A - I signed a paper that said that that

was —-- that a laboratory scenario needed to be carefully
evaluated. I think that says it all as well.

0 And then after the fact --

A Which is alsc inconsistent with the statement
he Jjust made.

Q It is. I'm not a scientist, but even reading
that confuses me keyond Jjust the sclence.

A It's the firstVI've ever ﬁeard it, so I'm very
confused ébout it myself, yes.

0 After the fact =- and then there's a reporter

at Science Magazine named Jechn Cohen.

A T know him.




3077
3078
3079
3080
3081
3082

3083

3084

3085

3086
3087
3088
3089
3090
3091
3092
3093
3094
3095
3096
3097
3098
3099
3100

3101

HVC022550 i PAGE 125

0 He put out some emails after the fact of an
ancnymous perscn that claimed that the "proximal origin"®
authors plagiarized some ideas and went a little bit too far.

Are you aware of those emails?

A John contacted me.

Q Were yoﬁ the --

iy No, I was not. T was not. I was building
suspense.

0] Sc Dr. —--

A And it worked.

Q It did. Part of it is because Dr. Holmes

thinks vou were the one that contacted John Cohen.

A Well, that's why he may say it._ He and -- I'm
forgetting his name, sorry -- Andersen. If that's what they
thought, he may havé been really irritated with me if he felt
that it‘was me, but it was not.

Q ) What did Mr. Cohen contact you about?

A He was asking me the same question vou asked

me, was I the author of that statement? And I said, no, T

was not.

Q Do you know who is?

A No, I don't.

Q Shifting te another publication, going a

little bit back in time, but the Lancet ccrrespondence from

February 1%th, 2020.
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- This is the Daszak request for support of

Chinese science?

Q Yes.
A - Okay.
o} You're obviously aware of it. Dr. Daszak

testified, and I'm quéting, that you didn't want to be on the
letter, and that you were very hesitant. Do you recall

Dr. Daszak asking you to join the letter?

A Yeah, there iz an emall c¢hain, but I can tell

vou what preceded the email chain was a phone call, where he
asked me to be on that correspondence. And I said, no, that

I felt that we both had a conflict of interest because we

work with Wuhan Institute of Virology. That if we were on

it, and that could be construed as, in

essence —- what's —-- sorry, I must be getting tired, because
I'm forgetting the terminology.

Mr. Strom. Competing interest or a conflict.

The Witness. Like we were -doing it for cur own benefit,
right? So I didn't think it was appropriate to sign it. The
next day, he emailed me and said that he talked tc Linfa
Wang, and he agreed that we shouldn't be authors.

And I did something I normally don't do, which 1s say more
words than "great," which is what I usually said. But I
sald, great, it's better this way, or something along -- the

summation was it's better this way. So that's the genesis of
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that.

Q But Dr. Daszak did end up signing it?

A . He did end up signing it.

0 Did you have any conversations regarding his

change of heart?

A No. I think it was a mistake on his part, and
later, I think when he went -- when he was part of the WHO
committee that went to China to review it, he also had a
conflict of interest. And that it would have been better for
the scientific community if he hadn't attended.

o] You've kind of already answered this, but I'm
going to ask it very directly. In the letter, it said, "we
stand together to strongly condemn conspiracy theories
suggesting that COVID-19 doss not have a natural origin,”
that was widely construed as any kind of lab leak hypothesis
is a conspiracy theory.

A ’ ’ I think ycu might want to put that in context,
because the context of that letter came cut shortly after a
report went up on a reprint server saying that the SARSZ2
genome had pieces of HIV. And what that researcher had done

is he had done sequence compariscns under the most relaxed

.conditions pessible, and so he allowed big deletions and

things to occur.
So you could allow those deleticns to cccur and say, okay, is

there a sequence of HIV in SARS2, and, boom, it occurred.
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What he didn't tell you is if you did the search on zll the
biota in nature, you would have found it like in a pine tree,
and all kinds of other stuff.

S¢ the scientific community was really upset about that
paper, because it was -- my wife told me not to describe it
that way, so I'm not going to describe it that way, but it
was really poor guality science, and ultimately, the group
retracted the paper.

There were several groups that Ilmmediately showed what they
did, and why it was inappropriate. That letter came out
shortly -- I believe came out shortly after that repcrt. And
so that was the first bilg conspiracy report, which woulﬁ have
dominated that letter. So keep that in context.

Q That makes sense. A&And like John =said about
rolling eyes, everyons in here is going to roll their eyes
when I say this, but we have kind of had this recurring theme
cf people getting cut in front of their skis and mavbhe
writing a little bit more than they know or mean, tc combat
things. So, coﬁpletely understand the HIV seqguence was a
conspiracy theory. They could have written that,
understanding that you didn't sign it, but they could have
said that was a conspiracy theory, not any theory suggesting
COVID-19 does not have a natural origin.

A They said there was no chance, what?

c We stand together to strongly condemn
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conspiracy thecries suggesting that COVID~19 does not have a
natural origin,

A Yeah, I would say, that date, I would probably
have been more comfortable not signing it, in any event, even
1f I didn't have a conflict of interest.

Mr. Benzine. Thank vou. We are at our time, so we will take
a break and go off the record.

(Recess.)

Ms. Yass. Eack on the record.

BY MR. RCOMERO.

Q So, Dr. Baric, in the previous round of
questiocning, you were asked about yoﬁr attendance on a
February 1lst conference ¢all, and yoﬁ mentiocned that on that
call, there was some talk about the pangolin virus, its
receptor binding domain, and its similarity teo the RBD of

SARS~CoV-2. Does that sound correct?

A That's correct.

Q S0 as far as the highly scrutinized February 1

call that we've come to understand was organized by

Dr. Jeremy Farrar, we have talked to other scientists, other

viroleogists who attended that call, and we were told that, at
that time, they didn't actually know about the pangolin
virus,

So hearing that, and knowing that ycu were on a lobt of calls

arcund this time in early February 2020, is it possible that
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you weren't on the February 1 conference call ocrganized by
Jeremy Farrar?

A Since I apparently wasn't on the email invite,
there's uncertainty in what call I was on. But certainly

Dr, Fauci was there, cértainly there were four evoluticnary
biclogists there, certainly.there were people like Ron
Feuchier, who I think was also on the call, and several other
corcna virclogists, so I'm pretty sure I was on that call.
And I believe that the statement was from one of the
evolutionary biclogists that the sequence of the pangclin
virus either was out, cor it might have been coming out.' I
may have misspoke and said it was out, but it was out wvery
shortiy thereafter. If it wasn't out at the time of the
meeting, it was within é couple of days, and I may have
pooled them together. But within a few days, those sequences
became available.

So that migHt be a memory lapse. There's already a potential
memory lapse about whether I was even cn the call, so -- but
I'm praetty sure I was cn the call. |
o] Okay. Sc last hour, I think around that

time -- it ended with a discussion about the "proximal
origin" paper,

A Yeah.

0 So we would like to ask a few more questions

about that paper, and some of the conclusiong reached.
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Y Sure.

_ Q Again, related to its conclusion that

SARS~CoV-2 is not a "purposefully manipulated virus."

Sc again, we have interviewed the authors, and our
understanding through those conversations is that
"purposefully manipulated virus" refers specifically to the
ldea of deliberate engineering. So that would mean combining
bits and pieces of genetic material in order to cfeate a
virus. And £here are other techniques that arg,encompassed
here, but constructingra chimera, I believe, would fall under
this concept.

A ' Sure,

Q o S0 the paper rules out purposeful manipulation
on two grounds. Premise 1 is that the wirus, SARS-CoV-2's
receptor binding domain, which is housed on the spike
protein, is imperfect. And you have kind of gone inte this
discussion in our first hour of questioning, that no
scientist would intentionally construct a virus whose
receptor binding domain would not perfectly bind to human
ACEZ?

A No, I don't think I -- you need to say that
again. I'm not sure I would have sald it the way vou said
it. Can you say it again?

Q- ' Ckay. So our understanding is that the

receptor binding domain of 3ARS-CoV~2 is an imperfect
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receptor kinding domain that does not bind perfectly to
SARS-CoV-2. Does that sound correct?

A It binds well to human ACE, but it is not
perfectly designed to bind to human ACE.

Q ' So. I guess the questioen is, what does that say
about the possibility that this receptor binding domain was
constructed by a sclentist?

A I think the more telling informaticn that{é
also in that paper is that there's a pangolin sequence that I
think has four amino acid changes in it over several hundred
amino acids in the RBD, which indicates that it's more likely
a natural origin derivative.

I think this was then later substantiated by sequences from
Thailand isolates, like BANAL-52 that only had cne aminc acid
change in that regicn and not in a receptor binder, which
argued again that it was natural, it's related tc natural
isclates.

So what's your question again? I'm trying to understand the
context of it.

Q So I guess, on the one hand, we have a
recepter binding domain that can.bind te a human ACEZ, but
does not perfectly bind to human ACEZ. And on the cother, we
have a pangolin wvirus found in nature'that has a very
similar, if not ildentical, receptor binding domain.

A Except it binds much better to human ACEZ,
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0 Okay. ©So taking those two things together,

what does that say about the likelihood that this receﬁtor
binding domain in SARS-CoV-2 iz not natural and was created
in a lab?

A It says it wasn't created in a lab.

Q . Okay. 8o that's kind of the conclusion that
the "proximal origins" authors possibly reached in their
papexr?

A I think I said that I was in agreement with
their interpretation of the data as it sat at the time, that
thefe wasn't any evidence, scientific evidence that it was
engineered. It doesn't mean that that kind of data won't
emerge in the future. It just means that, at that moment in
time, there was no data to supporf it;

Q I guess that kind of flows into a criticism of
that conclusion of the "proximal crigin" paper that, in the
abstract -- and correct me if you disagree. But is it |
pessible ﬁhat SARS-CoV~2 is a chimera that wasg constructed by
taking a receptor binding domain from a virus similar to the
pangelin virus and attaching it to the backbone pf a virus
that is similar to RaTG13?

A ' If you took the separate binding domain of
SARSZ and put it into RaTGl3, every evolutionary biologist in
the world would say, hey, sémeboay took the SARSZ or some

other RBD and stuck it into RaTG13, which has about 1100 or
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1200 nucleotide changes, a fingerprint all.across that genome
that says, I'm RaTGl3. And if you put a SARS RBD in it, it
still save, I'm RaTG1l3 and somebody stuck an RBD in me. 50
the footprint would have been there.

Thére's no gencme close enough that i1s engineerable using

current standards that could have resulted in SARS2.

Q Okay.
A Now, that may happen in the future, but at
this time -- and at this time, it was not going to be

possible. And it was even worse becauss, let's say if you're
going to engineer it, if you're going to engineer it, that
means you don't know what the sequence is. |
So with RéTG13 -- and I tried to point this cut befcre,
there's like -- I'm going to do it 1200, it's actually 1100
and, I don't know, 47, or sometﬁing like that, kut the math
is too hard. So there's about 1200 changes, so it's four to
the 1200th power of combinations of mutations that you have
to try to get SARS2. That's a huge number.

Now, I'mlgoing to tell you why it can't be done. The
transfection efficiehcy of a molecular clcne forr
coronaviruses was, at best, 5,000 cells. So that means you
can quarry 5,000 gencmes at a time. Four tc the 1200th power
is a whole lot of zerces., I calculated it out. OCne
researcher would reguire scmething like SOO,QOO years., So if

you've got 100 researchers doing it, you could get it down to
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54 years. Then you have the problem of figuring ouf which
one was going to be pathogenic in humans. So that's Jjust the
start. So it's not possible to actually do that with the
current technology.

Now, pecople will say, well, you can do shotgun mutagenesis
across the génome, but you still have ﬁll thecse genomes that
you have to filter through to the one that would be
pathogenic in humans. ‘

How would you select theni? I know how I wéuld select them.
I'm not geing to tell you how I'm going to select them, but I
would, because you don't want me to answer the question on
the table unless you press me;

Mr. Romerc. I think that's goodlfor the "proximal origin"
questions, so I am going to turn it over to Alicia.

Ms. Yass. Great.

BY MS. YASS.

Q So I am going to ask you, Dr. Baric, some
questions about what's been termed the one log growih rule.
This Committee previocusly spoke to Dr. Daszak, and during his
interview, he said that the idea for his one log growth rule
thét EcoHealth Alliance worked on and used in its grants with
NIAID in their ?ear 3 award conditions for their study of bat
coronavirus, and he saild that he got the idea for this rule
from you, and work that you had previously done. Are you

aware of this?
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A | Absolutely.

Q 30 Dr. Daszak salid, as he was responding to
questions that he got from NIAID about his work and the gain
of function pause in effect at the time, and he said, "I got
advice on what a good proper response to this should be from
Ralph Baric, who responded to other requests for that."

Did you speak to Dr. Daszak about your uée of the cne log
growth rule?

A Yes. So this goes badk to the review of the
chimeric viruses with SHC0l4 and WIVL.

Despiterall the data that argued that it was attenuated, one
of the things that NIH wanted us to do or think about was to
come up with some criteria that you would use as a benchmark

that if it happened in your lab, let's say we put those

viruses in some other system and suddenly thev're growing

Llike bandits, or they grew tenfold higher in a humanized
mouse for some reason. We needed a benchmark. They wanted a
benchmark. |

They didn't want to give you apbroval to move forward without
scme other regulatory —-- not a restricticn, but a regulatory
benchmark that 1f you saw this‘benchﬁark, you would
immediately pause, you would immediately tell your local
environﬁental health and science commitﬁee to.say, listen, I
found this growth phenotype that's tenfold above what we

would have normally seen with this virus in this system,
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They would have looked at it, and communicated with NIH. And
then we would have had a c¢all about what to do. And the
cutcomes could be destroy the virus, which is fine. Alter
the containment conditicns, maybe move it up to BSL-4, which
would mean we wouldn't work on it anymore, or -- I can't
think of & reason, like right now, I would be alarmed if we
continue with it, so I would probably destroy it. But I
can't think of a reason why they would say, don't worry about
it, and go forward, right?

But from their perspéctive, they're developing new
regulations for things that had never been regulated before,
and our applicationh was one of the first ones that went
through. And so in the discussions, the back and forth
discussiéns, we decided that there needed to be some kind of
additional benchmark that you could.use as a way that would
tell the research community and the university and the NIH
that you'wve got an unéxpected result and you need to stbp.
And you-need to then debate and discuss and make an informed
decision on how to move forward,

c Thank you.

A 30 he called me and asked me what we did, and
I told him that's what we did.

Q In your use of this one lcg growth rule, in
your research, we would just like to hear a little bit about

that. But specifically thinking about the measurement for
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the one log growth, we have heard some witnesses talk to us
about using a PCR measurement, others talk about using viral
titers. So can you please explain the difference between
those measurements and how you ufilize them iﬁ your
experiments.

A Sure. So viruses, RNA viruses when they
replicate, they have an error rate. They also make mistakes
when they package viral genomes'into the virions which are
released from the cells., So scmetimes they're not
infectious.

In addition, séme of the errors that occur during replication

can be lethal, so those wviruses are not infectious.

S0 in virology, for RNA viruses, there's a function called

particle to PFE ratio, where you count the number‘of virus
parficles and you ask, can they f&rm plaqueé in monclayers,
or what's the titer,'what's the -- it's usually plagues and
menoclayers.

You can also do it in animals, too, and you have to titer
down to -- 1t depends on how well a virus —-- if a virus is
lethal, one PFE, yocu can use a mouse. Sc you could putlthe
virus in & mouse and figure out exactly what the lethal.dose
is or the number of plaques.

So if yoﬁ have a monolayer of cells, sc you've got holes in
them, so you count those plaques and those are viable viruses

that can infect cells. 8o we use viable viruses to infect
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cells, because that tells us exactly what number of cells in
that tube can infect a cell.

PCR will detect anywhere from 100 to 1,000 fold higher titer
than is seen with plaque assays for RNA viruses because of
this particle to PFE ratio, and the numbers of particles that
are noninfectious. So we always focus on particle FFE,

I wouldn't do it with -- I wouldn't use the standard with PCR
genome eguivalents, because the particle to PFU -- there's a
genetic term called epistasis, and that's where mutations at
one location affect the viability and the function of
sequeﬁces in ancther location. So when you make a chimera,
you break apart epistétic interaction, soc the particle toIPFE
ratic can shift,

S0 you cculd think you had a high titer by PCR, but by
plagues, there wouldn't be a tenfold increase.

0 S0 --

A So I would prefer -- I mean, we preferentially
do plagques. I don't know what NIH regulations are, what
other pecple may ask. 7

o] But just in the ﬁost simple terms, you're
using that because it's more accurate and mors reliable?

A Yes. In siﬁple terms, I think it's a more
reliable metric of the potential hazards to the experiment.

0 Doces it also give you realtime results as the

experiment is happening?
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A Within a week or twe, yeah, sure.

Q And we would just be interested in hearing
your perspective on how virus growth relates to a virus's
pathogenicity or transmissibility, particularly in the
context of this rule.

Is it as simple as 1f a virus's growth is enhanced by more
than one lcog, then that virus has been made more pathogenic

or transmissible, or are they nct necessarily correlated?

A It's complex,
Q Ckay.
A In humans, there is a general correlaticn

between titer and disease severity. In individuals, that
relationship may not hold. And I can describe it best in the
context of mouse experiments with a genetic -- what's called
a genetic reference population called a collaborative cross,
You can infect collaborative cross mice with the same dese of

virus, and the virus grows to identical titers at day 2 and

4, And it clears at the same rate. One animal doesn't lose

a drop of weight, the lungs ars clean, completely subclinical
infectlon, The next animal, lose 25 to 30 percent of its
weight loss, it can die, the lungs look like a liver, and
that's because of all thése host susceptible loci that occur
after fhe virus gets in and replicates. So it's complex.

Q Sure. -

A So when we do a correlation analysis in
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outbred rodent populations, there is no correlaticn between
titer and disease severity, but there are individuals where
iﬁ correlates, okay? So it's a function of genstics and
individual variation.

Now, the second part of your guestion had to do with
transmissibility. Prior to COVID-19,. there were no
transmission levels'for any coronavirus, so we had no
information on that. And it wasn't until -- becausé SARS1
doesn't grow very well in the hamster and nobody tried
transmission studies.

So in general, with COVID-19, there ssems to be a correlaticn
between titer and transmission. But transmission is
contrived. Thére's about two inches apart in two cages for
airborne tran;missiog and éir blows from ene to the other,

It doesn't happen in nature, like in humans.

0 Sure.

A S0 in that scenario, it's kind of a contrived
model. .In real life, it's probably multigenic, it's
stability of the wvirus, it's where it grows and how easily it
aercscls. Different people clearly make different size |
particles when they breathe and talk, some make very small
particles, they're more likely to aercsol; others don't, make

large droplets. So it's wvery complex in terms of

" transmissibility.

So I don't think that's been studied sufficiently to give you



3502
3503
3504
3505
3506
3507
3508
3509
3510
3511
3512
3513
3514
3515
3516
‘3517
3518
3519
3520
3521
3522
3523
3524
3525

3526

vco22550 PAGE 142

a clear answer except, in general, it's thought that higher
titer in the right compartment correlates with more efficient
transmissicn.

Q And just from your use of this one log growth
rule, what has your experience been in it keing a good
guardrail or benchmark, as you said?

A Well, we haven't done anything that's
triggered it yet, so we're happy with that. Again,

genérally -- well, we haven't made chimeras in guite a while.
But in general, when you make a chimera,-you're kbreaking
apart some epistatic interactions, sc in general, it's a
little mere debilitated, so the virus has ﬁo pass it a few
times to figure out how to fix itself.

6] T appreciate that science lesson. I'm going
te change topics a bit. We have heard from multiple
witnesses that the creation of a vaccine for COVID-189
happened almost miraculcusly fast, and they credit this speed
te the fact that coronavirus research and mRNA research had
been going on for years pricr to the COVID-19 pandemic.

You were a part of this process, both with cngoing research

and active involvement in the COVID-19 vaccine teéting,

correct?
A That's correct.
Q In terms of the development and testing of a

COVID-19% vaccine, in 2020, your involvement was running
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safety and efficacy trials for Mecderna's vaccine using your
lab's chimeric coronavirus strains, human respiratory cell
cultures, and lab mice. 1Is that accurate?

A For the COVID-19 wvaccine, I don't think we
tried any -- we used any chimeras. The oély thing we really
used was the mouse-adapted SARS2Z coronavirus, the MAlO, which
was called MA1O in this case. It was ten passages in mice
that produced a lethal infection.

But I can tell you that cur inveolvement with mRNA technoclogy
started in 2016 in ceollaboration -- 2016, early 2017, in
collaboration with Barney Graham and Kizzmekia Corbett at the
NIH VRC, where they had just worked. Well, Jason MclLellan
and Barney had reélly worked out the technology to freeze the
coronavirus spike glycopretein in what was called the
prefusion state, which had'all_the_big, juicy neutralization
epitépes in the right context.

S0 they wanted to evaluate mRNA vaccine performance, and so
they contacted us and we worked with them on mRNA vaccines
fér MERS coronavirus mcstly, but also SARS ccronavirus in
2003, and were actually writing the paper in December 2019
when COVID hit, And so we étopped writing the paper.

When they received the sequence, they ordered the constructs.
I was told that I had tc have a mouse model avallable by the
end of April, so my job was to make a robust mouse médel in

sufficient time to test that vaccine in April and May, 50
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that the final reports could be compiled, including some
studies that were designed to lock for what are called
variant phénotype vaccine associated =~ ch, crap, I fdrget
the name. Do you have to type everything that I say? Creat,
Q We're gll allowed to have those moments.

A I'm having a moment. But they're prcbably
going to become more frequent over the next hour, I ha@e to
admit. But it's wvaccine assoclated deleterious outcome. In
this case, there's something, either the vaccine snhances the
availability of the virus to grow or it causes some kind of
patholeogy. And it needed to be testéd for that, because,
earller, - 1t had been shown with earlier vaccines with the
SARS strain that you've got those phenotypes. My job was to
make the mouse model and deéign those experiments and have
them_all done by April.

Q And we've heard from multiple people that this

was all on a.timeline that was way faster than any cther

vaccine.

A It was very stressful.

Q I'm sure.

A . It was very stressful.

Q ' You mentioned that you had been working on

this, on vaccines, prior tc 2016. I know, reading articles
and research that you've done, it seems like you've been

working on a pan-coronavirus vaccine for many years, and
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that's been one of your research focuses; is that right?
A Well, again, the discovery work we did said

that there was a zoonotic virus. There are animal viruses

out there that are high risk. You don't know which one will-

evolve. Sc the only kind of countermeasure you can make is
brocad spectrum. It either has to ke a broad spectrum drug,
or you have to have a vaccine that provides like an umbrella
of breadth to many strains.

And so whgt you try to do with your discovery work is to find
the strains that are thelmost different, and then scme in the
middle. So then you can say, well, it works on the bookends,
it works.in the middle, I hope it works against the new

thing, right?

0 Sure.
A That's the only way to dc it.
Q You menticned a little bit throughout today

some therapeutics that you were testing before and other
research that was sort of useful for the pandemic. Can you
elaborate on what pieces or findings from research prior to
the pandemic were useful 1in determining and finding vaccines
and therapeutics once the pandemic was widespread?

A Well, certainly havihg isolates and robust
mouse medels of human disease, using the human strain of MERS
and the SARS strain that caused human disease were really

important. But that captured this much of the wvariation,
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like a paper thin sliver of the variation that exists in the
family(

So you need to have.natu;al, other zoonotic isclates with
robust mouse models, éo you'll be able tc really evaluate the
performance of the vaccine when it's not a perfect match,
because when the vaccine's not a perfect match is when all
these adverse reacitlons can occur, or you have this because
yvou have a breakthrough.

So we did disceovery work. That discovery work is importanf
because it gave us breadth both with MERS and with SARS. In
addition, at the same time, we were part of a grant that was
funded to try to develop drugs against coronaviruses, with
Marlk Penison at Vanderbilt and Gilead were ccllaborators.
And so Gilead was gracilous enough to provide a fairly rcbust
panel of nucleoside inhibitors that we screened working down
to remdesivir, that we then moved from —- the classic
approach was, you know, cells, continuous cells and culture,
to primary human cells, to-the animal meodels, and

demonstrated that it not only werked against SARS and MERS,

but it worked against all these other bat coronaviruses,

other human ceorcnaviruses, other animal coronaviruses, 12
different viruses.

So we knew it had broad spectrum. So now the hypothesis is,
yéu have a broad spectrum drug. Any new virus cocmes along,

vou immediately test the hypothesis and evaluate remdesivir,
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molnupiravir, Paxlovid, therapeutic antibodies, wvaccines, to
see if they provide breadth. And simultaneously, you use
that information in a reiterative fashion now to develop
broader-based vaccine platforms.

So one of the innovations that we did was to take spike
glycoproteins across the phylogenetic tﬁee, blend them
together as a chimera, delivered on mRNA vaccine that weould
providexneutralizing breadth against & greater percentage of
the strains.

G ) So would it be accurate to say that research
on a pathogen that's hot yet infecting people gives
selentists a basis to make their hypotheses for how a
pathogen that is infecting people may react to therapeutics
or a vaccine?

A It's more than that. It's absolutely
essential. VYou have no idea of the breadth of perfermance of
your product if you don't have natural isolates available in-
the wirus family.

S0, for example, calls to shut down discovery woerk in the

natural world will basically mean that the U.3. is at greater

risk for future emerging discases because we don't know
what's there, and we can't test products against it.

Q Agreed. -

Ms., Yass. And I think that leads into some questions my

colleague will have for you.
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BY MR. McAULIFFE.

0 Gocd afternocn. Will McAuliffe from ths
Energy and Commerce Committee.

You menticoned a lot about, I think, things that are sort of

fairly out cf our control, both the American sclentific

enterprise and then certainly the U.S. government, in terms

of what other countries do, wildlife tfade, markets in urban

centers that may be engaging in things that are risky from a

" natural spillover and viral evolution context, right? I

mean, as you salid earlier, some of that is like a political
questicn, it's not really somebody in the government here can
push a button and change what everybedy else is doing.

A That's absolutely correct.

0 ﬁespite what we would like to do somestimes,
often, méybe. S0 thinking of thé things that are in our
control, and following up on some of the things that Alicia
was talking about, it seems like leading up to the COVID-19
pandemic, there was already an anticipation, as a result of
SARS and MERS, that this is a type of wvirus that is going to
continue to pfesent a threat to people that we need to ke
looking closely at. Ts that fair?

A Yes, with thée caveat that many scientists and
many public health officials felt that the risk was wvery low,
and that's because the original SARS strain was controlled by

public health intervention strategies, éompletely because you



3677
3678
3679
3680
3681
3682
3683
3684
3685
3686
3687
3688
3688
3690
3691
3692
3693
3694
3695
3696
3697
3698
3699
3700

3701

HVC022550 " PAGE 149

didn't transmit that various until you got really sick, and

asymptomatic spread was zilch.

.With MERS, it didn't transmit efficiently except for a few

super spreaders, like, transmitted it really efficlently,

" which éctually tells you a little kit about the potential,

right?

Asymptomatic infections occurred and they could transmit,
which is a little bit different, but it wasn't very
efficient. It could be controlled by public health
interventions.

So the —- I'm forgetting the word. Standard is not the word:
that I want, but the standard in the field was that if a
coronavirus emerged, it would be subject to control by
classic public health intervention strategies. And that was
lunacy to me, becaﬁse human coronavirus 0C43, HKULl, 229E, and
NL63 transmitted efficiently and have been transmitting
efficiently for anywhere from 100 to 800 years in humaﬁ
popﬁlations. And in the .animal world, efficiént transmission
and pandemics were occurring. That means they have the
rudimentary intrinsic capacity to do tﬁat.

We just got warned. That's how I viewed it, We were warned
that nature had some things in store for us and we weren't
paying attention to it.

Now, in NIH's defense, they funded research spécifically to

do work on developing drugs against corcnaviruses. They
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funded work with Barney Graham and our group to develop mRNA
vaccilne technology. We were eventually going to get to
nanoparticle-based technology,‘but the pandemic hit befcre it
was there.

So NIH had it on their threat list and were supporting
fundamental research, which in the end, saved millions of
lives across the globe, but there was resistance to that
idea, and many health officials thought that it wasn't going
to be an issue.

0 Is it fair to say that that kind of resistance
can result less from a desire to potentially downplay a
threat altogether wversus choosing.among competing pricrities
of threats to people with 1imited resources?

A Absolutely. I think —- I can only speak

for -- I can't even speak for ﬁIH. I can speak for.what my
opinion is, right?

Q Yes.

A S0 my understanding is NIH uses data to

determine policy. The experiments with transmissible

flu ——- I need scmething to drink, excuse me.

The experiments with transmissible flu were to address a
question about policy. And the virus had emerged in '9%, it
was still around in 200%, half the scientific community was
saying there's some risk or some fraction. Some fraction of

the community was saying it couldn't get through fitness
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trials to be able to cause ~- to be transmissible. Never was
going to happen.

The other part of the community said, yes, that it could.
And NTH is spending a lot of money on surveillance, v;ccines,
developing drugs, spending a lot of time and rescurces on
this. They wanted to kncow the answer. So thej had meetings
with the WHC, and the FDA, and the USDA, and the CDC tc
determine priorities. BAnd the prlority was, we need to ask
the guestion, is transmissibility possible.

The answer was yves. And that continued to result in drugs,
surveillance. You can go to the CDC site and get a whole
list of mutations that age associated with pathogenesis or
transmission.’

So these types of questions provide information for policy.
Pélicy then implements it in terms of some kind c¢f strategy
to try feor preparedness.

Did I answer your question? I get off on a tangent. I'm
losing focus.

o} This is all very interesting. Den't WOrry
about it. I thiﬁk one of the questions I have, then, is
investments like the ones that NIH made priocr to the COVID-19
pandemic, there were folks during the time of those |
investments who thoqght maybe those weren't as wise as other

investments that could be made.

A Absolutely.
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Q Now, we're sitting here with the benefit of

hindsight.
A Yes.
Q And again, I'm sure those people had other

very good, pressing concerns. But is one of the lessons, as
we sit here trying to figure out what should we bring back,
what does Congress do, is one of the lessons to make sure
that there are adequate resources for NIH and othe; research
institutions, such that even within prioritizing, ycu're not
having to whcolesale exclude a category of threats because you
think it i1s less at a time. BAnd there can still be
background work that is happening at all times that may
suddenly, over the course of weeks, beccome incredibly
relevant to the entire world?

A - That's correct. And a potentially risky
experiment may be in the pipeline in making that decisicn.

O So that's what I want to talk about as well.

I think you gave a very helpful background on how we should
scrt of think about risk, and that it seems like scme of thé
feolks who are thinking about risk the most are those who are
physidally entering into a lab and interacting with differen£
things that pose different kinds of risks under different
kinds of circumstances.

But I think, with all the understandable discussion that

we've had about risk at top of mind, the potential or actual
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reward, I think, can sometimes get pushed to the.side, or the
reason for why it 1s being done.

And folks who aren't familiar, who haven't sat in a room and
listened to this and been educated numerous times by -
scientists abeout why this work is done, could sort of walk
away from reading an article or seeing a headline and
thinking, why would we touch wiruses? Why would we think
about it? This seems dangerous, these are dangerous things.
Why can't we Jjust sort of, like, leave it alone and just
treat whatever we have that we know exists and people are
getting sick with.

But it seems like one of the reasons for thig work, and I'm
curiocus -~ correct me on this. One of the reasons fer this
work is, as you said, viruses are constantly evolving on
their own. It's not like they onlyrevolve in a lab.

Frankly, that isra tiny sliver of where anything with a virus -
is changed. It is evolving and changing many, many, many
times cover all across the globe.

A 2nd looking for new niches to colonize, yes,
Q . - And some of them may pose a very distant
threat, and then there may be some currently inranimals that
are on the cusp of becoming an acﬁual threat to the human
population.

A 7 That's correct.

o ' S0 one of the-things I've come to understand




3802
3803
3304
3805
3806
3807
3808
3809
3810
3811
3812
3813
3814
3815
3816
3817
3818
3819
3820
3821
3822
3823
3824
3825

3826

HVC022550 PAGE 154

from all these conversations is some of the work that is

happening in a lab where' you are examining and altering a
virus to something that at least we don't know yet has
happenad in nature, we haven't ceollected it from nature, but
it may well exist, is to be able to sort of see around the
corner and say, this is where nature may be heading next.
And what would that mean for the human population and what
defenses do we currently potentially have against it? Do
they work? Do we need something new?

Is that a fair assessment of why you do viral alteratioen in a
lab?

A ' Well, that's the fundamental reason that wé
built the chimeras in the 2015 and 2016 paper, was to assess
the threat level that existed.in nature. And it was eithsr

going to be a very rare event, cr it was geing to be more

frequent., And our data said that there was a large reservoir

of viruses that could potentially be threats, and that we
needed to develop countermeasures of some kind.

Tﬁat was not done through pelicy of the NIH. Those
particular experiments were done at the individual level.

Q So again, thinking of folks who hear about the
term géin Qf functicn or hear about viral work in labs, it
can sound scary. I mean, it is scary if you're not doing it
right.

A Yeg, it could be, It could be very scary,
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yes,

¢ But the goal is not to come up with something
that néture wouldn't, just out ¢f curiosity and your
fascination and to just spend grant meney and see what
happens., The purpose is more te¢ anticipate where nature may
be heading next on its own, and be a step or two steps ahead
in terms of being able to elther develop new practices,
whether it's public health policy, whether it's therapeutics,
vaccines, other countermeasures. The point is to be ahead of
nature; ﬁot to do something that nature otherwise may not,
and create some new kind of risk?

A Well, again, just to make sure we're all on

the same page, in the '%0s, I participated in a large number

of studies that actually demonstrated that coronaviruses

coﬁld undergo RNA recombination ét high frequency.

So that means if you took two coronaviruses that were
somewhat closely related and put them in cells at the same
time, 30 percent of the progeny are recombinants. That's the
highest among any of the RNA viruses. "So this is a normal
mechanism that coronaviruses use to cause diversity.

So I think there was a question earlier, could ycu take parts
of different wiral genomes and sort of build the SARS-CoV-2.
Actually, the recombination analysis using natural isolates
says SARS2 is a creation from three or four recombination

events with animal strains.




3852
3853
3854
3855
3856
3857
3858
3859
3860
3861
3862
3863
3864
3865
3866
3867
3868
3869
3870
3871
3872
3873
3874
3875

3876

HVCO22550 PAGE 156

Now, keep in mind that that kind of énalysis is only as good
as the sequence of the number of genomes you have, right? So
if you get double the number of genomes, you may find, well,
this Eegion wasn't realiy a recombinant, 1t was evolving by
natural -- by genetic descent from an ancestor,

But in éeneral, recombination processes arerfundamental to
how corcnaviruses replicate. 8o for a ccrona virologist,
building a chimeric spike in the laboratory isn't doing
anything different than nature does all the time.

Q | That's very helpful, In terms of being able
to monitor viruses in wildlife, understanding that we will

never have perfect information as much as we wish we could,

there's simply too many animals, toc many things going on.

Is it fair to say that one of the lessons from the pandemic
is that wildlife monitoring is an essential part of our
pandemié preparedness and potential responseé Should we be
doing as mucﬁ or more of it, I guess, as We were prior fo tﬁe
pandemic?

A I think so, becaﬁse there's pretty clear
networks in terms of how natural products flow from the Wild
into small cities to large citles. It‘s like airline
networks, vou know, they ¢an say these three cities in the
world are the most likely cities to experience a pandemic
firsi, just because of flights.

We can do the same thing with how products travel from very
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rural areas to urbkan areas. A&And that's one of the goals of
the Southeastern -- the center grant that we are on emerging
infectious diseases, is to try to track those conduits, so
that you know where to place a surveillance network that
would‘captu;e these emerging coronavirus or pathégen events
that occur from nature and animals.

Q . And having advanced notice of viruses that are
either prime to jump into humans or maybe prime to Jump into
an intermediate host, and then into humans, that's the ideal,
right, if we could actually spot 1t before it made the jump
into the humans, and say, this will infect humané inevitably,
and we can take steps now in terms of medicinal
countermeasures, but also maybe isolating populations,
changing animal populations, changling practices, being able
to take steps before it Jjumps, or maybe Just immediately
after. It may happen in a more rural area,

A I can build a really nice example of this, is
public health intervention strategiles. Sc SARS 2003 emerges
as an R0 and transmits to about three pecple. SARS2 emerges,
transmits to about 2.8 people. They héve the same
transmission rate.

When vou apply public health intervention on that, the
ofiqinal 2003 strain now went below 1 to 0.7. SARS2 went to
1.4, What that means is the doubling time went from three

days to 15 days. What happens in that interval? You have
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more time to develop countermeasures. It's not perfect,
masking and social distancing was not perfect, but it was

slowing the spread.

- And one of the things you do not want to be in the beginning

of the pandemic is one of the first patients in the hospital
with a new disease, because physicians don't know how to
treat it, and they are using historic references of this
organ disease to try to figure out how to treat the clinical
symptoms. That means they're, to some extent, making
inteiligent guesses, and they don't always work out. 3o
people die. And the physicians communicate and they say,'
this didn't work or that didn't work, but this is working.
and the clinical medicine gets better within about a month or
tweo.

At that point, they stop -- you know,rtwo or three months in,
they stopped using respiratcrs. Why? Because the
respirators were causing all kind of sheer stress in the
alveclar region of the lung that were killing people who had
COVID because thers was so much damage in that region anyway.
And they rolled them over and they gave them different
breathing apparatuses and the survival rate went up.-

Those kind of things occur in the beginning of a pandemic.

S0 it doesn't matter -- if you don't like social distancing,
after six months or after eight mﬁnths, the importance of

those actually falls, but in the keginning, it's so
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dramaticélly important. And any kind of early surveillance
has this big impact on the survivability of the populaticn
and individuals' health.

And so rapid diagnosis, rapid intervention with public
health, doing whatever you can to slow that spread to give
éhysicians time to learn with less patients than having the
hospital filled with them, and the clinical_medicine gets
better and more people survive. So all of that is
intricately linked.

Q Thank you.

A | _ Later on, it's probably of less value, but in
the beginning, absclutely critical.

Mr. Mcauliffe. Understocd. We can go off the record.
(Recess.} \

Mr. Benzine., We can go back on the record.

BY MR. BENZINE.

0 I want to discuss the NIAID grant processes &
little bit.

A Sure.l

(] And you can sense some of the confusion from

the Chairman on how steps 1n the process, especially for

foreign labs and foreign collaborators including bicsafety.
But I want to talk about the scoring process really guick.
If a grant receives a fundable score, the lower the better,

does it guarantee that it will be funded?
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A Usually if it's within the pay line, it will
be funded, unless there's some flag that comes up during the
post review process.

So in essence, the review committee will rank order the
grants baged on scientific merit. That information then goes
to council, where typically program officers do short
presentations on each ¢f the programs, each of the projecté
that are sort of in the fundable category, and there will he
discussion there.

If there are concerns, there will be another round of review.
I don't know whether it occurs before it or after, quite
frankly, but there will be another -- like, if there's GOF or
DIRC considerations, those will have to be satisfied before
the meney is rglgased.

I don't know if there's inétances where grants that receive
really fundable scores were then not funded at council. What
typically happens at council is that the National Institutes,
all the different institutes, have priority areas. And so
grants that come clcse to those, close to fundable scores

that would make the percentiles, but are in high priority

areas, they're usually pulled inte council and then presented

for special consideration for funding.
o Okay.
A And that usually -- it usuvally, as I said,

requires that it meets one of these criteria of special
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emphasis areas within one of the institutes.

Q . And then during the course of the grant, is it
the principal investigator's responsibility to monitor
subfgrantee‘compliance with the terms aqd conditions?

A The PI of the grant is responsible for all of
those issues, yes. Typically, those are all set up before
the grant cf money is released to any of the subs.
So'you_have to show your animals, you know, your animal use
forms are in compliance. _if you are doing DIRC or GOF, that
has to have been reviewed, and there has to be some
raesolution to whatever was presented. Biosafety cf the
facility has to be validated by the university, and théa
university will then review and sign off on all that stuff.

Q So that touches on cne of the questions. From
all the pecple we talked to at NIH and NIAID, it's been
unclear how the U.8. government vets foreign labs' biosafety.
A I think the best answer you'cah get to that is
to talk to them about what they did with Fouchier's
laboratory with the transmissible flu, becguse I think there
was some vetting of that facility before he was allowed to
proceed.

I'm also 99 percent_sure that was neot done in China, for
example, right? They receive some certification and
accreditation for their BSL-3/BSL-4 facility based on Chinese

regulatory, but I don't -- T have not run PI foreign grants,
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so I don't know exactly how NIH deals with that, or whether
thef do deal with it.

2 Another question we've had is obvicusly
thera's biocsafety and security regulations that govern how
you do things. You've taken it a little bit of a step
further of erring on the side of caution.

A We try to,

Q ) And if you don't know, you don't know. But
for U.S. money going abreoad, dc the foreign labs have to
follow U.S. standards or ig it the standard in the country
that. they reside?

A - I don't know the answer to that. For BSL-4,
it would be straightfo;ward.' Yes, the standards are pretty
much uniform across countries Jjust because of the cost of
building those facilities?

BSL-3 is much more difficult. BSL-2, probably more similar
across countries except for certain pathogens, And I teld
you ona gray area. Animal zoonotic viruses is a gray area
because ncobody really kncws the threat 1ével assocclated with
them if there hasn’'t been a human infection,

Sa you would have to ask NIH administrators how they deal
with that. My guess is they or no cone else probably deals
with it all thgt well.

Q ' So we have heard the CDC does it, the State

Department does 1t, DOJ does it, NIH does it, the principal
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investigator does it. And to us in Congress, when you hear
five people are doing it, it means nobody is doing it.

A Well, and basically it's a sign that the
regulatery framework around that particular set of péthogens
is gray. And so people are —- there's individual initiative
that's occurring.

Q I want to shift gears and talk about EcoHealth
and Dr. Daszak a little more, in specific, the grant work
with the WIV.

When I asked about ycur gmail earlier, vou expressed some

frustraticon or upsetness that that happened, that Dr. Daszak

.would put your gmail on things. What's your current

relationship with Dr. Daszak?

A I generally don't harbér a lot of ill will
toward people. Peter is a good man who is trying tc make a
difference in the world, and he firmly believes that there
ére questions that need to be answered. Sometimes he's
overexuberant in how he does things, and he deesn't think it
through very cleafly.

In the cases of my gmail, sending that out to everyone and
saying use his gmail, don't use his regular email because he
gets FOIAesd all the time, ensuxes that I gst FbIAed in all my
email. And he apclegized for that.

Q I want to talk abou£ -— you touched on the ohe'

log growth and there might be a couple follow-up guestions.
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But talk about more 2020 to present, and just if you had

conversations with him regarding some of the enforcement

-actions that NIH was taking.

- 8o in April 24, 2020, NIH sent a letter to EcoHealth

tefminating that grant. Did you have any conversations with
Dr. Daszak regarding the termination?

A ’ I hadn't received any of the money to do
anything_on that grant yet when the termination notice hit.
Sc he called me and. told me that the grant had been
terminated and that the EccHealth lawyers were looking into
it. 8o I knew about it. But in'terms of how that would

impact my program, that was a wvery small compcnent on that

grant.

Q When didryou get added to the grant?

A - After the first round; So it would have been
the second reund, I don't know exactly. I can't remembér.
Q . Sc geoing into year 67

A It would have been going in -~ if vear & was

around 2019 or 2020, that's when I would have been a part of
it. And my role was to stﬁdy a couple of the viruses that
the Wuhan Institute of Virology found that they were willing
to share with me. So I always viewed that aé not number one
or number two on the list, mavbe number five or number six on
the list.

Q I understand,.
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BY MR. STROM.

¢ I-think I understand what you're saying. But
when you say not one or two on the list, but number five on
the list, is that as far as they are giving you the fifth
most interesting wvirus that they had.found?

A Well, to be fair to them, they did the
discovery work and they're going to choose the priority of
what they want to work on first. -And so I'm not going to get
the dregs, that would be an unfair characterization, but I'm
not going to get number one. I'm going tc get somewhere doﬁn
the list, which is okay, and I understand that process.
Hopefully, it would be something that they felt would be
interesting as well.

BY MR. BENZINE,.

0 In July of 2021, Dr. Lauer informed Ecolealth
that at this point -- at that point, they were 22 months late
oh their year 5 progress report.- pid you have any
conversations with Dr. Daszak regarding that?

A No, that was the first set of -- that was Lhe
first grant that I was not part of,

8] We've asked almest everyvbody this, and our
understanding now is that it's commen to be a little late on
progress repor;s, but maybe not 22 months late. Is that
fair?

A NTH really tightened down on that timing.
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They used to be pretty lax, actually more lax than you might
imagine, but not 22 months. You know, some people might
delay —-- well, there's a couple reasons Eo delay. One reason
you cén delay is, you don't have to write a final report, TIf
ycu have unspent funds and you roll it over to & one-year
extension, that means by definition the final report goes in
at the end of that extension.

So I don't knéw if they rclled money over and they-did a
one-year extension, in which case, it wouldn't be 22 months
late, it would be eight cor nine months late.

So I would look inte that and see what the scenario was. I
don't know fhe scenario. So if they didn;t -~ 1f they didn't
do a cne-year extension, then 22 months is —— it's not in the
middle of the bell shaped curve, it's on that side.

¢} Abgclutely., We've also been going through
this, and you touched on it é little bit, but the'difference
between -- we have to operate with what we know, what's been
published versus what we don't know, the always kind of known
unknoewns.,

Do researchers in your field publish every experiment that
they conduct?

a ‘ No.

Q. . Do they publish every sequence that they
collect?

A I don't believe so. Sometimes you get
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distracted, You cén be working on an arsa —-- we were doing
several research gquestions on a SARS-related wvirus when MERS
came along, and we immediately pivoted to MERS~related
research, as you might expect. And then post-docs may leave
and take djobs, and then you end up with a dataset which the

PI has to write the paper, which is almost like death for the

paper.
0 ) That makes sense.
A There are other .PIs that are better than me,

but I can tell you that if I have t¢ write Lhe paper and

it's -—— I'm constantly'getting pulled away to do other
things, and so it's just -- time passes.
Q In the year 5 report, obviocusly before your

time on the grant, EcoHealth reported an experiment that
exhibited a Qreater than one log gfowth, and that experiment,
or at least that data was not reported in year 4. Dr. Daszak
says the year 4 experiment and the year 5 experiment are the
same ones.

A Can you -- was the data presented in year 4,

or was it presented in year 5, or was it presented in both?

A

¢ Both, but different.
A Oh. What dcoes different mean?
Q Year 5 had the actual greater than one log

growth data.

A Qkay.
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Q Year 4 didn't have that. Under Daszak's
grant, which we talkedrabout, he had to immediately stop and

report anything that showed a greater than cne log growth.

A That's correct.
o He didn't after year 4.
A Or if there was an increase in pathogenesis.

So did he show an increase in pathogenesis with those
studies?
Mr. Slocbodin. It might be helpful -- I have an exhibit here.
I think this would be helpful to you, Doctor.
Mr. Benziﬁe. This will be Majority Exhibit 3.
{Majority Exhibit No. 3 was

identified for the record.)
BY MR. SLOBODIN.
Q So we have a two-page excerpt from the year 4
RPFR, and then a two-page excerpt -~ this is all on the
humanized mice experiﬁents or experiment and the results that
were reported, you know, what parts of it. If T could have

you take a moment to review,

A The year 4 report ié on the MERS corcnavirus.
G _I don't know what you're looking at, on the —--
A . The first page.

Q o You have page 257

A This is ~-

Q Sc at the bottom, In Vivo Infection of Human
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ACEZ Fxpressing Mice with SARS-related CoV § Protein.

A Okay.

Q And then if you could, look at the next page
at the top of the twec charts.

A Okay. 35B. That's here, okéy. Looking at
genome equivalents.

Okay, what's the question?

0 : I will give you a little more prep here to
give you the full picture;

If you go to the third page of‘this, the excerpt for year 5,
and vou'll see Specific Aim 3: Testing Predictions of CoV
Inter-Specles Transmission,

A .Which? |

Q . It's the narrative section, again at the
bottom éf the page. It starts off, "In Year 5, we continued
with in viwvo infécfion experiments," and then there are

charts on the following page.

A Mm—hmm.

Q 50 if you go to the last page.

A : I need to read this whole paragraph, I'm
sorry

0 Take your time.

A . . Okay, what's the ﬂext thing?

Q If you could take a moment there just to.see

those two charts -~ I'm sorry, three.
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Mr. Ervin, On the last page?
BY MR. SLOBODIN.
Q So you have got a survival chart, you have got

one with the brain tissue, and then twoc slides —-—

A Pathology.

Q -- with the lung tissue.

A ‘ Yeah.

C So now, 1f vou look to both excerpts, so if we

can -go back to year 4.

A Yeah,

Q There is a stgtement in there, and it's
supported by the figure 35 on the left-hand chart about mice
challenged with the WIV1 SHC014 spik; have experienced about
a 20 pe?cent body weight loss by sixth day post infection,
while two.other chimeras produced less body weight loss.
Does that body weight loss have any significance?

A- 5¢ for example, on figure 34 on the first
page, you can see those error bérs with significant markers.
o] ' Right.

A So they did statistics, right? So on the
weight loss, the percentage of stark body weight on figure
35, they go through day 6 and there's no statistics, right?
There's no error bars. So I don't know how many -- to

know -- how de you want me to answer this gquestion?

Q Well, just honestly.
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A I'm going to answer it honestly.
Q I'm just trying to figure out what this means.
A I guess I'm trying to ask the question, for

you to, in essence, say they were noncompliant, you need
statistical values here that show that the weight loss of the
chimera was greater than the weight less of WIVl. And they
don't tell you the number of animals and they don't have
error bars.

Q Right:

A S0 the data locks like théy lost more weightl

I would personally believe they lost more weight. But if you-
were thinking about it as regulatory or some sort cf action
against the grant, you probably need to know statistics here,
because the argument you may get back, let's say people were
arguing as -- if I were a lawyer, I would say, weli, they had
insufficient animals for statisties, so there‘s'né
statistical difference between the two, so there is no
difference.

That's why I was trying to answer. I wasn't trying to be
circumventive. I am juét trying to tell you that that's

where you're going-to end up with this argument.

Q We're trying to get back to-the oversight --
A Yeah.
Q -- which you were raising the opinion about

cautioning policymakers about not overregulatiﬁg —
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A 7 Sure.

Q : —— important virus research. So one of the
things we're trying to lock at is to see, how are things
being overseen? And there are obviecusly current discussiocns
going on, én how that oversight process can be tweaked.

A Yeah.

0 And NIH took compliance actions and took
certain positions on this, but we would like to get your
professional judgment on a couple of questions about what's
in these reports.

A Okay. To add on to this.

Q Yes, please.
A The titer that's next in 35 has error bars.
So they —— if they had sufficient animals numbers, there .

would be a statistical difference between -- all of their
da;a is érguing that the WIVI backbone that they have,
especially with SHC014 spike, is more pathogenic than WIVL,
which would be a gain of functicn in which they would then be
required to have paused the experiment and told NIH that
here's the data,'we neéd to discuss it.

At this point, they don't mention statistics anywhererhere,-
and they don't talk abcut animal numbers, so there's
uncertainty in what I just told you.

Q Right. Now —-

A However, the biology would argue —-- the
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biology would argué,-since'SHCOI4 likes the mcuse receptor
better than WIV1, WIV1l is -- we talked about it one timé.
The gradient of phenotypes that you're measuring, WIVL is
down hera at the bottom and SHC01l4 is down here, you've
really set your experiment up for a gain.

o Okay.

A - So-it's probably a gain, but sort of the more

compliant thing that yeu're thinking akout is there are no

statistics.

Q | There are nc numbers. You don't know the
samples.

A You den't know numbers,

Q Right.

A Sc that kind of information weould be really
important. |

BY MR. STROM.
Q0 o Is there a reason that they would run an

experiment like this, where they're not trying to make it

statistically --

A ‘ ~ They have the statistics., They just didn't
put it in.

Q We were wondering if it's a pillot program?

A : It probably wasn't nefariocus. It probably was

just they were writing & report at the last minute and

somebody gave then figurés without errcr bars, and they just
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stuck it in. But at the same time, it leaves some
uncertainty about the gain of function.
BY MR. SLOBODIN.

Q What about the NIH program officers? Dc they

just not really critically review this stuff? I mean, yoﬁ;re

looking at this. I mean, there's some pretity basic issuss as
far as error bars and basic numbe;s; like a sample size,

A Yeah.

0 _ You tell me, because T don't live in this
world. Are they that lax that thgy wouldn't even raise the

questicn? I'll take that they rushed this to meet a deadline

and they included this in the report, but is there no quality

control at all on what's in these RPPRs on the NIH side?
A There is quality contrel, because I've had

program officers —--—

Q . Okav,

A 7 -- lock at reports that we put in and ask
questions.

Q Okay.

A The breoader gquestion is, I think what NIH

should probably do is there should be some sort of specific
flag on any grant that has DIRC or GOF -- that touches on
DIRC or GOF with a list of things that have to be in. the
grant. And that'srnot there. |

S5c then the program officer is not just dealihg with cne
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4327 grant, they're dealing with probably a pile of -~ they may
4328 get two grants funded, two to thfee grants funded a year,
4329 they last five vears. They may have 15, 20 grants because
4330 they also usually have several different virus families that
4331 they're studying. 3¢ they may just get lost in the worklead.
4332 That's not an excuse. There's a way to deal with that

4333 probably from a regulatory standpoint that would be more
4334 efficient, and it would specifically say you need to know the
4335 answer to these questions on this particular application, and
4336 + it's flagged at a higher level, it's ranked higher in terms
4337 of oversight.

4338 0 Ckay.

4339 1 I don't believe they do that, but they might.
4340 You should ask NIH,

4341 ¢ Sure. And then just on this right-hand chart,
4342 this is on the viral lecad in the lung tissues.

4343 A Yes.

4344 ¢ Lf you lookAat the bar graph, tﬁo days post
4345 infectilon. If I'm reading it right, and you tell me, I'm
4346 looking at the kar for WIV1l, and it locks like it's 4.7 or
4347 maybe, I don't know, something like that, and the bar right
4348 next to it SHCO14 is close to —-

4349 A I think the bar graph on day 2 is SHCO014.

4350 ¢ Yeah, I'm saying there's more than one line,

4351 & Oh, vyeah, there's ne titer in the other one.



4352
4353
4354
4355
4356
4357
4358
4359
4360
4361
4362
4363
4364
4365
4366
4367
4368
4369
4370
4371
4372
4373
4374
4375

4376

HVC022550 PAGE 176

So basically, that's saying that SHCO14 is golng to the brain

faster than WIVL.

Q This is one, year 5°?

A This is brain.

0 Ch, I'ﬁ still on year 4.

A - 50rry.

0 So on year 4, the bar graph shows two days

post infection.

A Yeah, there's two logs difference in genome
copy number,

o) ' So my question is --

A Almost certainly is statistically signifiecant
if they had mere than three animals in each group.

Q " So my guestion is, when are these measurements

taken? When would the WIV/EcoHealth have known about this

~result? Because I'm hearing two different things. One is —-

A From me?

o No, from the viroldgy community.
A ] OCkay.

o] From your colleagues. So one way, a two-week
experiment with these humanized micé, testing these chimeras.
They would take these whatever specimens at théss intervals
and then do all the testing on them or measurements all at
the same time, so there's no variation on the -~ in other

werds, you wouldn't know until the end of the axperiment,
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until you did all the measurements. Or do you do them pretty
close to realtime while -- during these intervals? When do
yvou de the measurements?

A If you're doing realtime measurements, in this
case, vou probably would wait until the end of the
experiment. At leagt I would. Then you have a single
standard curve, and everything is done at the same time, so
yvou can put it on that standard curve.

Q But here's the problem.

A I probably wouldn't do it at day 2 and day 4,
day 6. It's just the worklcad to set up the experiment and
the time it takes to do it means you're doing it four times,
versus if you did it all at once, it would be one-and-a-half

to two times.

0 So let's go back to this cne locg wviral growth.
A Yeah, two lqgs.

0 - Well, this is two logs here,

A . Yeah. |

(O But in terms of there was language, I think

you know at this peoint, because it has been pretty publicly
reported. But EcoHealth Alliance required it.

A Tenfold, .

o} So my question, though, is this. The ;anguage
says 1f you see it, you're supposed to sLep the experiment

and then ncetify the IBC and the NIH.
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A In their case, the WIV should have notified
the-PI.

Q Right.

B And the PI should have immediately notified
the NIH,

Q ’ But when?

A As soon as the PI found out within some short

preriod of time of doing the experiment.

o] Soc say, hypothetically -- we don't know the
date cof this experimént.

A - I do not.

Q _ No, we don't, either. prody knows because we
didn'trget the lab notes. But it would appear maybe it was
the eariy part of 2018, because they submitted this RPPR in
April of 2018. |

j21al let‘s-say it was conducted in January 2018, just for the -
sake of the hypothetical. So this experiment, first, I don't
understand, if the experiment's already done by theltime‘
you're taking your measurements, then what's the point of
even having that policy? It's already done. Thsre's nothing
to be stopped. It’'s all dene. The stoppage requirement
doesn't make any sense.

A How would you sto? something before you didn't
know it occurred?

Q Well, that's what I'm trying to get at.
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A Okay.
Q ' You don't know when one log virus growth
occurred -- in excess of one log virus growth occurred until

the end of the experiment. VAnd.yet NIH is saying, well, stop
the experiment 1f you see it. But Dr, Daszak says there's a
single experiment, this was it, they_split up the reporting
of the results.

And so -- and NIH is saying, well, there's no viclation here
because, yeah, there was a difference of day 2, but we only
count it at the end of the experiment and then they converged
again.

Do you agree with that?

Mr. Strom. The transient nature of the viral growth doesn't
cause it to trigger the policy?

The Witness. Yeah, I can't comment on what NIH or Daszak
said abcut this. I can only give you my opinicn.

BY MR. SLOBCDIN.

o] I just want ycur opinion.

A So there was a tenfold difference in titer

early on, so that would alarm me, It was still present in
day 4, and eventually by day & or 8 in the brain, it

would -- I'm not sure —- lung tissue. At some point, those
titers merged. But thé other phenoctype thaﬁ's going.on_is
that the chimera is causing much more weight loss, so it's

more wvirulent. So what I would have done 1s stopped the
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experiment at that time and notified NIH.

Q But the experiment is already done. That's my
point.
A I am going toc talk about that, because what

you Jjust said alarmed me a lot.

Q Yeah.

A And you're suggesting that you do one
experiment, you're done, you'rérnever going to do any work
with that virus again. That's not the case. There are all
kinds of things you can do hefe, evaluating vaccines, they
may want te leck at host expression patterﬁs in the animal,
they may want to do all kinds of systems biology analysis.
S¢ this basic experiment here, the whole beginning to qsk the
fundamental questicn, why is the chimera more ﬁirulent?

So if that regulation was in place, ?ou're talking about
ancther dozen set of experiments that bccurred that coﬁld
potentially occur along this research pipeline, And you
don't want to do that. |

The risk of one experiment versus a dozen experiments or 20
experiments 18 very different, okay? But the way that you
just said, what's the use of iﬁ, because the experiment's

over, what you've really said is ycu should never do -any

experiments at all on the potential ¢f enhanced disease. On

the potential of enhanced disease.

And so if the U.S, government wants to do that regulation,
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they certainly have every right te put it in place and the
U.S. scientific community needs to follow it, but we're going
to be behind.

Q _ I'm not implying that. What I'm implying is

whether this systen of oversight is adequate.

A That's a very fair question.

Q .For public confidence.

A That's fair.

o] To go forward with the virus research, That's

‘what I'm trying to expleore with you, because it looks to mé
like there's some serious gquestions about ﬁhis. I mean, aé
an outsider, it doesn't make sense. They don't talk about
that this is -- like you providing a fuller context, but if

you want, I can go to the letters, and maybe we'll do that so

you can see the exact -=

A " Are these comments from the PI to the NIH?
Q i am going to try to shérten these up.
Mr. Strom. This will be Exhibit 4.
(Majority Exhibit No. 4 was

ddentified for the racord.)
Mr. Benzine. One question.
BY MR. BENZINE.
Q Dr. Baric, you'wve read the year 5 paragraph
now, the in vivo infection where five of the seven mice

infected with just the WIV1 backbone survived, but conly two
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of the eight mice infected with the WIV1 SHC0L4.

- A You should be able to do the statistics on

that, and it sheuld show that there's a statistical
difference, which means there was an increase in virulence

and the entire review process would have been triggered.

Q . So that's =--

A I think, 1if you did the statistics on thosg
numbers.

Q That's my question, 1s that this wouldn't have

triggered P3 because it's not a human virus.

A It doesn't'matter whether it triggered P3 or
not. It triggered the regulaticn that they agreed to in the
document to follow. So if that statistics -- your problem
right now is you have no statistical significance on here.

So T'm just saying from kind of a legal position, you're in a
gray area if you want to be successful.

Mr, Slobodin. But what he just read to you had numbers, the
year 5 had numbers.

The Witness. That's right. But they weren't put into the
figure, but they are in the text. So the data is there for
you to determine statistics if you want to, 1f you can link
it. Well, you have mortalify statistics, s¢ you can probably
do that.

BY MR. BENZINE.

Q So my guestion is, and we've gotten different
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answers on everything, and it depends on if you're using the
P3 definition or whatever definition. This reads like a gain
of function.to me .

A Okay. 8o what year was this? T just want to
make suré I'm in the right gain of function regulation.

Q 2019.

A So it's the NSABB regulation., So the NSABB
regulations say a potential pathogen, a potential pandemié
pathogen is a pathogen that shows increased ’

replication —-— I'm sorry, increased pathogenesis cr
transmissibility in humans. Humans. This gets tc the DARPA
grant, by the way.

Natural isolates that exist in nature are not-considered .
PPEs -~ PPPs. ©So the backbone virus that they're Qorking
with is a natural isolate. The vi;us that they're moving the
spike from is a natural isolate., Neither of those are
potential PPPs, because they've never been documented to
infect a human and they've never been documented to transmit.
It's a gray area because we do know they can use human
receptors.

S0 your alarm level should go up a little kit, but it doesn't
trigger the regulatign because of that. Now, the chimefa i3
a gray area because you're pupting one from the other, and
80 —-- but the regulation, I don't believe, is specific on

that.



4552
4553
4554
4555
4556
4557
4558
4559
4560
4561
4562
4563
4564
4565

4566

4567
4568

- 4569

4570
4571
4572
4573
4574
4575

4576

AvC0z225350 PAGE 184

The second part, the next part is that if they're doing these
experiments for surveillance purposes cor for véccine
purposes, even if they've engineered them and they're not
PPPs, they're exempt.

Sc the regulatory framework from 2017 actually argues that
these afe exempt. Now, the gray area is that -- and you have
to go back to the Obama administration. They said they were
concerned about SARS and MERS coronavirus. The NSABB and the
National Academy of Science,.I believe, said that was SARS
and MERS corconavirus that were in the definition. Bat
sarbecoviruses or bat merbecoviruses were not included in the
definition.

Qther people outside of that review funnel that were not part

"of Obama's administration or part of the NSABB review say

that that was a bureaucratic switch of the regulations that
were supposed to cover all merbecoviruses and all
sarbecoviruses, It never says that in the regulation. It
gays SARS and MERS coronavirus,

So based on those regulations, yes, this is -- as my
interpretation, is that, ves, these would be exempf. But is
it a gain of functidn phenotype? Absqlutely. You can't
argue with that.

BY MR. STROM.

G Dc you think it's two expefiments, Lhe year 4

and the year 57
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A Almost certainly. The second one -- let's
see. The first one stopped at day 6 and the second cne stops
at day 14. So they probably set up a repeat. Normally, you

want to repeat experiments.

Q To prove that they're replicable?
A To make sure that they're correct. 8o again,
that's -- the reason why one experiment triggers, because you

would want to review that before you ﬁroceeded.

BY MR. BENZINE.

Q Should the year 4 have triggered?

A I'm sorry, I keep forgetting.

Q That one.

A I think it shouid have. There's no statistics

here, but I think it should have triggered a review.
o} Thank vyou.
A If you're going to put in a metric that you're

supposed to respond to, you don't want 1t toc be sloppy,

right? You don't want it to be wvariable. You want to say if

it crosses the line, you call NIH and you let them know.
That's my feeling.

BY MR. STROM.

Q So going back to DEFUSE, which I believe is
Minority Exhiﬁit B, the proposal.

A Yeah.

Q- That same page, and again, unfortunately, it's
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not numbered, but I believe it is‘page 4. It's gol comments
16 and 17 on it. |

A Right.

Q So I would like to focus on comment 16, I
realize it's coming from Dr. Daszak and not_from yourself,
but what i1s your recollecticn of what he's trying to convéy
there?

A I think -- I mean, 1t's pretty
stralghtforward, righ£?' He's saying that he's geing to
revisit this topic 1f, after poteﬁtial review, the

grant -- and that he's going to focus it mere in terms of
U.S. research for work at BSL-3 than in China. And my
response to that is this is a bad . idea.

0 So the part-is -— so that DARPA is éomfortable
with our team. So is that to minimize the appearaﬁce of the -
WIV portion in the grant?

A You'ré going teo have to ask him exactly what
he was thinking. T think there's a variety of ways you can
interpret it, but I think my respcnse indicated that I was
concernad about his statement.

Q And then but you don't recall the time, and it
looks like you guys had either standing fairxrly periodic calls
as drafts were going through iterations. 1I'm not sure how
invelved you were with those, but you don't recall that

doming up in any conversations?
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A I recall this being a very last minute
production to put the grant together. ‘And so I don't recall
many calls beyond the first one, which was to establish.the
team that was going to go after the guestion and what the
guestion was going to be.

Q . Sure?

B and then different groups were writing
different parts that were.being assembled and sent around.
S¢ some parts of the grant, I may not have seen until the
last time I read it, and I never saw the final copy until
after it was submitted. |

BY MR, BENZINE.

C Is there sort of post-award wiggle room on who
does what? The way I read it, and in falrness, you're not
Dr. Daszak, so we can't get into his mind, and we got these
documents after we interviewed Dr. Daszak, so we're in a
tough spot, too. 3But, once welget the funds, we can then

allocate who does what exact work. 1Is that kind of standard

that you can shift the grant after it's been awarded?

A The PI has control of the budget, so they can
move money ahy way they want. rThey can take people cff the
grants. I have removéd people from grénts kefore who weren't
being productive.

Ih essence, the PI is responsible toc be a steward of the

federal money and the public's monsy. And if people aren't
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doing their job, it's their responsibility to remove them
from the grant. If they don't, sadly encugh, they're not
decing their job. I hope I've done my best over the years.

Q This just seems like intentionally hiding the

ball.
A Yeah, the optics don't lock great. I agree.
Q I want to =--

Mr. Benzine. I'm sorry for cutting you off.

Mr. Strom. You're fine.

BY MR, BENZINE,

Q. I‘wish there were page numbers, but it.has
comment 24 on the page.

Mr. Strom. Third to last.

BY MR. BENZINE.

o It's in the resume gection, and the comment
from Dr. Daszak on this one. "I'm planniﬁg to use my resume
and Ralph's. Linfa, Zhengli, I realize your resumes are alsoc
very impressive, but I'm trying to downplay the hon—U.é.
focus of the proposal, so that DARPA doesn't see this as a
negative." |
This comment, taken in conjunction with the last one, seems
like an intentional effort to hide the Chinese portion of the
grant in order to get funding.

A That's a fair question to ask him.

Q Did you have. any conversaticns with him about
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this while this was being written?

3 You saw my comment, which was again designed
to stimulate, let him know that there's sort of a fundamental
difference, and that this 1s a concern.

Q All right. ‘

B‘Y MR. STROM.

Q : You mentlioned that in the first hour, but

essentially, that you kind of forget about the DEFUSE

proposal?

A Yes, I did. People probakly say no chance.
o} ‘ And I'm trying to bkattle hindsight here.

A ‘ Yeah.

Q _ But it would be ﬁelpful for context, I think,

if you cculd share just how many $SARS-related coronavirus
proposals you were sort of working-on in a given year,
because there'é about an 18-month gap between this proposal
being put forward and then the pandemic.

A I believe I have the reccrd at University of
North Carolina for submitting grants and getting grants
rejected. |

Q Okay. A rough approximation in sort of a
year—and-a-half period?

A Tn one year, I know that I submitted at least

20 grants.

e Ckay,
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A 7 Some years, it may actually be higher, because
of the few times I -- s¢ you can write grants a ccuple of
different ways. One way 1s where you're a PI, where you're
rasponsible for really putting it together.

The second is co-investigator, where you're writing like a
section, but you're not responsible for completely doing the
entire grant. You read it and make ccmments but you usually
don't -- you're not refining it, refining it to the very end,
but you bkuild a section.

And then & third level is where you're kind of an

investigator, where you're not actually leading a lot of the

work, you're providing some support and you're providing a CV

that says, I can do this set of experiments Fhat they need,
and T will be there to do it. But you're not actually
working.

Sc if you use thatlstrategy appropriately, you can write a
leot of grants.

Q- Okay. And then dc you have a moment where
your memoery was sort of jogged about DEFUSE?

A After it was released by -- I forgot the name
of that grecup that -= the computerrsleuths that found it and
released it, and it popped up on the news. And I was
thinking, what's this? And I read it. Yeah, I wrote the
grant, part of it, vyeah.

I ¢an also tell you cne of the drivers that sort of atopped
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me thinking about. that line of rasearch was we ware
interested in protease cleavage sites, for example, because
it was a second barrier for virus emergence. And we were
having -- there were sesvertral MERS-related strains énd SARS
strains that we couldn't culture. We knew the clone was
infectious and the virus could replicate, but it couldn't
spread.

So what we ;ealized is that if we add exogenous trypsin,
another protease, if you put it in the media, some cf those
viruses‘will grow. It's a simple solutioh to the problem,

So you didn't‘exactly.have to engineer. anything to make it
grow. So we published a paper on that, and we used £hat cn a
variety of viruses. TIt's kind of a simple solutien to a mcore

technologically different apprcach.

Q So within this DEFUSE team, whose idea was it

to sort of target the cleavage site for that 31/52 juncticn?
As T understandrit, they occur randomly in a series of
different wviruses, but the locgtion itself, the location
within the gencme is important for it to work.

A Yeah, so it's -- there's a lot of redundancy
in proteases that cleave the ¢oronavirus spike. So to start
off, the idea of manipulating the protease was clearly mine.
No questicon.

I want to take you back to what the -- I have to look at my

notes here. But I want tc take you back to what the proposal
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4752 requested., This was in fesponse to the National Biodefense
4753 Strategy. They wanted to Ilmprove U.S. biosecurity by

4754 detecting and containing bio threats adopted for active
4755  posture, stem ID outbreaks at the source.

4756 They wanted to understand both pathogen interactions, and
4757  they wanted tc develop models that you could look at how
4758 those viruses jumped between species, And they wanted to
4759 know down to the nucleotide level, down te the nﬁcleotide
4760 level how the wviruses jumped.

4761 WNow, there's twe ways to de that. You can do loss of

4762 function which tells you a potential mechanism,. it's not
4763 causal. And the reaéon it doesn't tell you that is if you
4764 knock out one of those protease sites, and the best example
4765 1s with furin and SARSZ that was done later, you knock out
4766 that furin site, you knock cut cleavage by two or three, at
4767 least one other restriction enzyme, which is TMPRSSZ2,

4768 nobody's ever measured cathepsin I, and nobody measuied the
4769 other proteasss that chew at that S1 beoundary. But that
4770 deletion wasn't furin specific, it was a generalized

4771 processing defect, because it was & loss of function

4772 mutaticn.

A773 So\the true interpretation of the furin cleavage site in
4774 SARS2 is that if you disrupt cleavage of spike, it's going to
A775 Dbe attenuated bescause ncne of those proteases can chew. All

4776 right? So it's not specific. Gain of function experiments
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allow you to say this site -~

Q | - This is it?

A —— is it, right? Now, the way the furin
cleavage site was built in that grant, at least in the
earlier versions, some cf that may have been icst as they
tried to condense it to get it to fit, was that the first
part was that‘we were fundamentally interested in why didn't
sarbeccviruses have a furin cleavage site.

There had been studies done in 2010, 2011, 2012 using
pseudetypes. Catherine Holmes published cne in JB, tﬁere was
a Chinese group that published it, where they dropped the
furin cleavage site intc the SARS1 from 2003. There was no
increased infectivity, there was just a little bit more
fusion‘between ﬁhe cells. So no really big phenoctype.
Anéthér example of furin cleavage sites with corconaviruses, a
researcher at University of Pennsylvania knocks ocut the furin
cleavage sites in mouse hepatitis. No change in pathogsnesis
for the ability of the wvirus to replicate.

Feline infectious peritenitis virus, it's an enteric form,
it's got a furin cleavage site, it replicates, and it got
very mild infection. When the furin cleavage site is lost,
it kills the cat. So it's.a flip, right? Furin cleavags
‘site is the loss of -- it's protecting from virulent disease.
50 fhe data gcing intce that proposal, the exact role of furin

cleavage site was not clear. We were interested in it
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because most other ceronaviruses in family had those sites.

Why didn't sarbecovirus?

So the way the grant was designed was that the discovery
group would lock, as they did diséovery, if they found one
with the furin cleavage site, we woula first study the
pseudotypes. |

The second thing we would do is move it into the chimeras to
see what the effect on applicants was. The third thing was
we would probably build virulent viruses and study

patheogenesis, and then we would knock cui the furin cleavage

site.
Q . As I understand, to see what vou've got?
A To see what would happen. If you knocked it

out and you'lost all the virulence, then vyou're going to
think twice before you start dropping it into things, right?
8o it's a step-wise process. It's not like it's ?ortrayed in
the naws where researchérs were going to take furin cleavage
sites and just shotgun them into every corocnavirus they could
find until they found sométhing happenad. It was a
systematic preccess that waé initially designed.

And it wasn't Jjust the furin site. It was alsc TMPRSS2
sites, it was also HAT, and the cathepsin L protease. 5o
theré were four proteases we were interested in.

Q Was there also an effort to identify, and it's

maybe RMYNOZ2, if that's the one I'm thinking cof that has a
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partial?

A That was published after, 1 guess, SARSZ
emerggd.

] Would that have been one that if this project
had been done, that you ~- the team weculd have been
interested in to see what additional -- I guess 1'm

weondering, you talked about --

A ) It didn't have a full furin cleavage site,
just two or three of the residues. It was close, right?

g | Right.

A And 50 some people argue it was on the way to

get a furin cleavage site, but I pefsonally don't bkelieve
that. It just had additional residues in there, sc --

o And then on the other aspect of looking -- and
this may relate to scort of the search for a brecad spectrum

corenavirus vaccine. What was the rationale between looking

for a SARS-related coronavirus that sort of a 10 to 20

percent divergent in the spike from SARS1?

A Sure. So SARS 2003 is the bockend, right?

You know how much variation. WIV1 and SHC0L14 have about 8 to
12 percent varilation in the spike or the RBD. The clade 2
strains like HKU3 have 30 to 35 percent variatiocn in the
spike, they've got deletions in the RBD, they can't use human
ACEZ2 receptors.

If you take those twec numbers, subtract 10 or 12 from 35,
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divided by 2, added to 12, you get é nﬁmber between 20 and
25. And that was our prediction, that there would be strains
with that much variation that c¢ould still use human ACEZ
receptors.

It turns out 3ARS32 had 22 percent wvariation, so we were
within the range, but we were really nct completely right.

In MERS, there are strains with 35 percent variation in the
RBD that could still use the human. So in reality, it's
probably much greater than 20, 25 percent.

0 : Really?

A That was our estimate. 2And the reasocn we're
interested in that, the strains Qith the most variaticn
become impertant for developing countermeasures in vaccines.
S0.1if you have a strain that's really different than
therapeutic antibodies, you can lock for broadly neutralizing
antibodies. They may nct work. Yeur vaccine, if you have an
animal model, you can ask, does it coverrthis much variaticon?
And if it doesn’t, it gives you the starting material to
develop a second generaticn vaccine that can capture it.

So again, that variation -- I have no interest in simply

resurrecting every single cocronavirus.

Q Sure,
A I'm interested in the. bookends and a coﬁple
intermediate ones because that's what's best for

countermeasure development.
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0 And this came out in the recent FOIA release.
I can make it an exhiblt if it's helpful, But there was a
call about PREEMPT EcoHeglth and R%lph iz the title, March 2,
2018,
There‘s a bullet here that says, "another idea is...if. you
build chimera that broadly reduces heterogeneocus population
of SARS-related coronaviruses in bat caves, thils might be
something you'd want tc develop for humans.
"RB has already generated SARS-like chimeras with RBD from
group of bat viruses called 293, which is 20 percent
different” -~ sorry, "(for 81}, which.is 20% different than
the epidemic strainé."
Mr. Ervin. Could we look‘at that?
(Majority Exhibit No. 5 was

identified for the record.)
The Witness. So in 2008 or 200%, we had a PNAS paper where a
clade 2 SARS-related virus called HE3, which i1s about 30, 35
percent different than SARS, we made a molecular clene for
that, and it could infect cells and it could replicate but it
couldn't spread te the next cell.
So we did an experiment with Vanderbilt University where we
took the receptor binding domain of the 2003 SARS strain and
swapped it into the HK3 backbone. So we built a chimera.
That wvirus could grow, hut it was highly attenuated in mice.

I can't remember the growth curve comparisons.
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BY MR. STROM.

6] HKU3 is one of the standard cold causing
viruses?

A No, HKU3 is a bat coronavirus that is very
differént. So the coronavirus tree with three branch —-- T

can't use these, No, I can't do that.

Q Anyway,

A 'So the three branches —-

Q -It's not videotaped, soc you're all right.
A That's good.

o] But so the same three group of viruses.

A It's called —- there's a clade 1A, which is

SARS 2003; a clade 1B, which is SARS32; and a c¢lade 2, which
is bat strains that don't grow on human cells, don't use
human ACE2 receptors. They have deletions in their receptor
binding domains, so they don't even engage human receptors..
Those could replicate, but they couldn't cause disease. So
we wanted —— we were asking a fundamental cquestion about
recombination. Are the RBDs lnterchangeable between

coronaviruses by recombinatory practices, And so we inserted

‘the SARS RBD into the HKU3 backbone and it replicated. It

was attenuated in mice. We ultimately passed it in mice and
made a more mouse-adapted strain.
Why would we want to do that? Well, variation in the

polymerase is important for testing drugs withcut breadth.
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4927 Was it 293, is that what it says?

4928 Q The group of bat viruses, generates SARS~like
4929 chimeras with RBD from a group of bat viruses called Z93.
4930 & So the experiment I just told you about was
4931 2008 or 20092. We took that backbone around 2012 and

4932 introduced a triple chimera. Inressence, it had, if I

4933 remember correctly, theVHKUB NTD, the SARS1 RRD, and the 82
4934  domain fr§m this other bat virus. I actually don't think
4935 it's 293, I think 3 is a typo. Tt might be 96, but I would
4936 have to look at the recombinant DNA thing that I submitted to
4937 UNC, which I have, by the way.

4938 So in 2012, in the fall of 2012, we made that virus and had
4939 recoveraed it. And then MERS kind of hit and then we didn't
4940 do-very much on it besides showing that it was replicaticn
4941 competent.

4942 ¢ Okay.

4943 A So this is a clade 2, clade 1A chimera. It's
4944 got mostly the HKU3 backbone, but what it showed is that all
4945 three major compcnents of the spike glycoprotein are

"4846  interchangeable.

4947 ¢ 2nd then my.last question relating back to
4948 scmething that Dr._Wénstrup asked, I guess —-

4949 A And that was before any GOF regula;ions were
4950 in place, so 1t was IEC approved at.UNC.

4951 ¢ As of like December 201%, what was, I gquess,
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the SARS~related coronavirus you had at UNC that weculd ke
most similar -- we'll start with sort of the whole gencme
level to SARS-CoV-2. Even if it's just a percentage, if you
can't remember the specifics or in-house designation-for it.
A All the.clade 1A strains, like SARS, SCHO014,
WIVl, are anywhere from 22 to 25 percent different than
COVID—19. The HKU3 virus, I don't remember how similar it is
to =-- I‘would have to go back and lock at the data. I would .
be surprised if it was less than 1A, because it has so much
more variation to begin.with.

Q I guess my guestion is, Shi Zhengli went back
to her holdings and found RaTG1l3. I don't know 1if you did a

gsimilar one just to see if you had something similar from a

previous -—--—

A ' I don't do surveillance.

0 Well, that would be —-

A So I don't go out and collect bat samples. I

had a research assistant professor that did scme bat
discovery work in Marylaﬁd, and he found mestly group 1
coronaviruses at the time. So we didn't -- I don't do kat
discovery, so I don't have large repositories of bat samples
tc look for coronaviruses.

Q . Okay.

A I usually look for sequences, and 1if I find

something interesting, then I'll go after it.
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Mr, Benzine, I have one final questien.

BY MR. BENZINE.

Q Notwithstanding what we talked about earlier
and discussed, at any point during the intelligence

community's review of the origins, were you contacted by any

agencies?
A FBI, CIA, and many other three~letter
agencies.
.9 Okay, to help with their review?
A Yes.
Q V And did you tell them substantially what you

told us today?
A I did. I said there were three potentialities
for the origin.

Mr. Benzine. Thank ycu. We can go off the recoxd.

‘(Discussion held.)

Mr. Benzine. We can go bkack on the record.

BY MR. SLOBODIN.

¢ " S0 why did -~ when we're reading the grant
documents -- we're going back to the humanized mice
expariments.

A This is the EcoHealth ROl in the first five

vears of the grant.
G Right.

A Okay.
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Q And the mice -- as I understand, the mice for
that experiment were cobtained from your lab?

A, I don't believe so, but I don't know for sure.
0 ‘ Well, you were telling us before that you had

the mice, that you were curious about them commercializing --

A ) That's correct.
o) —-- the mice ycu shared through an MTA?
A Yes. And the discussions to send those mice

to thém,started in 2015, and I think I told you I was unsure
of whether they got them in '16 cr '17, and when they had
sufficient numbers to do it.

Q . Why weould they want your mice? There's plenty.
of mice in China. In the grant-documents here, they said
they got them frem Wuhan University. Sc what.was it that's
special abeout your lab's mice that they wanted them?

A I knew that researchers in China developed
humanized mice in 2004 at Peking University. And actually, T
tried to get those mice and they tried to send them to me,
and the Chinese government sort of shut it down. That
researcher éot out of coronavirus research, so I assume he
left the colony. And I didn't know that they had access to
humanized mice. I got a request and I responded to it,

So I don't know if these were my mice that came from our lab
or not. It's a good guesticn to ask. I don't know.

0 But you didn't get any details from them in
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the request about why they were coming to you?

A ) No, I think the MTA agreed that the first
papef they published with it, they would include me aa an
author, and that was the 2020 paper.

Q ’ Did --

A On SARSZ,

Q Did they include any specifications, like age,

gender, type of mice?

B In the Cell paper?

Q No. When they wanted to -~ when they were
tryving to get —-

A 7 No, they just recuest mice. So you send the
breeding pairs, and then they breed them.

Q Ckay. What is the scientific basis for the
one lecg difference in virus growth being used as sort of a
marker, a benchmark as you called it? Where doeé that come
from?

A Plaque assays have some level of variability
in the ability to distinguish between differences. So
therefs about 15 to 20 percent variation in plaque assays.
So if you take a virus ten to the sixth, and you do a series
of plates with the same stock and titers, you'll see titers
ranging from like -- I have to do the math -- eight times ten
to the fifth. That's not the right number, I'm getting

tired.
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But yeou're going to get a range between like eight times ten
to the fifth, and two times ten to the sixth, so you get some
variabiiity in the response just because of the distribution
of viruses in the 200 micrcliters that you take out of the
sample and place on the plate.

Q Ts there a study on that? How did it become a
standard? Is that something you've always done through vour

career as & virclogist?

A For virus titer? Yeah, I started in graduate
school.
Q : So it had nothing to do with a gain of

C
function regulation?

A It had nothing to do. The tenfold value

was ~= I think was -- well, we were asked to come up with a
metric, A teﬁfold value, you can be pretty sure is
statiéticaliy significant.

In general, in humans, there's a correlation between

increased titer and disease, so that means there's some level

of potential risk even though we know that host genetics can
make a big difference in that, so -- but that's not really
what the purpose is.

The ﬁurpose is to have some kind of metric that provides a
meaningful bar that you use to initiate additional réview
processes. There.are other ones that you could use. You can

use the degree of fusion, but that's really hard tc measure,
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5077 especially in 2014, 2015, 2016. You know, how big the fuéed
5078 areas are, how many nuclei are in the fusion area.

5079 There are other metrics you can use. But this was a very
5080 straightforward, very definable, quantifiable measure that is
5081 meaningful. And we felt that was -- that if you saw that

5082 difference, then you should at least pause and discuss it.

5083 O Ckay.

5084 A Some others may disagree.

5085 (Majority Exhibit No. 6 was
5086 identified for the record,}

5087 BY MR, SLOBCDIN.

5088 Q - So this is a letter from the NIAID vice

5085 chancellor to you. I'm only interested actually in cne
5090 sentence on the second page.

5091 A - All right.

. 5092 0 And it's at the bottom. And it's the last
5093 paragraph, the first sentence that says, "NIAID acknowledges
5084 that if any.unanticiﬁated outcomes are cbserved, including
5095 enhanced virus growth greater than one log in any mammalian
5096 c¢ells, enhanced virus titers by greater than one log in any
5097 mammalian cells, or enhanced clinical disease or death in
5098 mice as defined by significantly increased weight loss,
5099 percent mortality, or decreased mean day to death, you will
5100 immediately stop all experiments and notify NIAID and the

5101 UNC-Chapel Hill IBC of the results."
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5102 So where did that formulation come from? Because that’'s not
5103  just on virusl This seems to be a little more -- how would
5104‘ vou describe it?

5105 & It's abselutely to the letter of the State
5106 Department's gain of funcgtion pause in 2014, So the way the
5107 pause of 2014 read was any increase in pathogenesis or

5108 transmissibility in any mammal,'okay, any mammal. ALl 6400
5109 of them that exist on Planet Earth, there's enly one BSI-3
5110 facility that handles aquatic species, an the whales can't
5111 fit in them. There's nc whale cell lines that I knew of,
5112 So this was an impossible metric for any sclentist fo follqw.'
5113 NIH recognized that after'they -— this came down from the
5114 State Department, it didn't come from the NIH.

5115 In the NSABB, the revived requlations of 2017, they dropped
5116 the mammal reguirement because it was experimentally not

5117 doable. |

5118 So the way that regulation really should have meant is anyone
5119 doing a gain of function experiment needs to stop now Eecause.
5120 vyou cannoct measure it in every single mammal, either as a
5121 c¢ell line or whatever, because they don't exist.

5122 Alsoc, who wants to do it? Yeu know, you have to test it in
5123 6400 cell lines. Really? I'm not going to do that

5124 experiment. I'm not going to do the experiment at all,

‘5125 because it's Crazy.

5126 And so in the revised revision, they dropped any mammal and
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focused on humans, which was redsonable, at least in my
opinion. But you see the dichotbmy, how can ycu dorit? aAnd
if vou want to see animal in wivo studies, there's oﬁe BSL-3
facility with water in it in the United States, and it's for
little things, not for whales.

Q S0 the question to take away on this lesson,.
on overseeing these types of research prcposals where there
are risk issues, should there be one consistent standard that
every researcher has to meet? And two, should it specify
certain data elements that should be included with a certain

level of detail?

A Statistics should ke there,
Q Okay.
A Statistics definitely should be there. I like

the 2017 regulaticns, quite frankly. TI've lived by them, I
think they're gppropriate. They're focused on pathogens that
are risky. The DIRC regulations don't include any
coronaviruses, but they cover 15 pathegens and six or seven
experiﬁents of concern which are well articulated. So it's
very well articulated. Things get added te that list as the
gclentific community sa?s, hey, there's a pathogen here that
needs to be included on this list,

The harmonized regulations that recently the federal
government asked for public comment cn had three pieces in

it, One piece was to use -- apply the regulations, the DIRC
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regulations and the GOF regulations pulled together on any
human animal or plant pathogen and agent. And agent Qas not
defined. 8o you look it up in the dictionary and it says
it's something or someone that mediates an effect., mRNA

vagcines mediate effect; AT predictions mediate effect.

All of the preducts that are being developed in

microorganisms where you're dropping -- you're basically
farming the genetic information on Flanet Earth to build
synthetic biosynthetic pathways to make two carbon molecules,
which ig the basis of the petrochemical industry and perfumes
and drugs, that is all now subject to those regulations as
written.

I persconally think we're going to crush the bio-economy with
that regulation. 8o I wrote that and said this regulétion is
too extreme, because 1t doesn't distinguish between any
pathogen, and it closes down potential

coﬁmercial —-- economically commercilal and viable research
pathways that are going to drive the U.S. economy in the
future.

And so I'm concerned about that because overregulation is
golng to be —-- it's sort of the risk-benefit. The
risk-benefit of a flu experiment ils 1f it gets out and it's
truly transmissible, it can kill a million to a billion
people, That's pretty gquantifiable, right? That's high

risk. But working with a wirus that's mildly pathcgenic,
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that most of us get exposed to when we're two years of age
and get repeated exposures the rest of our life, that's not a
big risk., Even if you engineered it, it would have a huge
problem getting past the immunity that's in the population.
Sc you can't do these regulations with a sledge hammer. You
have to use a scalpel. And that means there has to be some
refinement and consideration for the long-term impact of
those regulations on scientific leadership, our eccnomy, the
biosecurity field, the biosafety fields, and
entrepreneurship, innovation, discovery. And if you close
all that down, microbiology is gone to China, and they have a
ten-year plan to be number one, and we're helping them.
That's my interpretatiocn.

Q. So my question to you —-

Mr. Ervin, Can we make this the last one?

Mr. Slobodin. Yeah.

BY MR. SLOBODIN.

o . ——.is in trying to figure ocut the sweet spot
on this policy.

A It's very difficult.

Q As part of the implementatlon to address
public confidence in the safety cof this research, we have
this policy, sort of this backup system talking about the one
virus log growth. Maybe there are other things, but right

now, You said that's the best?
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A To be frank on that, if you get a bunch cof
virologists and bactericleogists together, they may come up

with a better metric. This is what I came up with.

Q Sure.,
A It shouldn't be the standard.
Q So my gusstion is, whatever it is, if vyou

implement a policy to make sure the ressarch is being done
safely and to be prepared in case of an unexpeacted outcome,
shouldn't that policy be consistent with every grant research
propesal that's being reviewed, the same'rule for everybody?
Or is there such a thing as different versions cf this?
Should there be certain standards or certain template and
pieces of information, like how it's to be measured, when
it's to be measured, certain statistics, you've got to
include certain information? ﬁecause Daszak 1s saying, coh,
well, there was nothing here anyway, we weren't statistically
powered. " This doesn't make any sense. Why were you even
doing research if it wasn't statistically powered.

A It should have been statistically powered.

¢ So my peint is, what should that regime look

like? Shouldn't there be —-- Lo me as an outsider, I do not
understand. I think we're going to see as we're deing this
oversight, variatieons in how this virus log growth is
articulated and how it is applied by the NiH. And that

ralses concerns about whether that's really a good way tc go
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to address this public confidence issue,
Sc what should that look like? To what extent should there
be some standardization for that kind of rule?

A Let me address your first comment, which was

more'focused acress all of virology or microbiclegy.

There are things in this world that you're not too concerﬁed
about if you get infected with. The common cold.is certainly .
one. But I bet your concern level would go way up if it was
Ebola. And so there are pathogens that are at much higher
threat level than others,

S0 because of that, and because of their bioclcgy and how they
transmit and where they cause disease and how severe the
disease is, there iz a gradient. It is not one standard fits
all. There has to be some level of flexibility in
interpreting those regulations that you develop that make
intelligent and informed predictions about what should be
regulated and what should the standards be.

And' there's going to be some variation in that. And there's
some things that probably.shouldn‘f be regulated, unless the
technology or the capabilities in the scientific community
occur that woﬁld allow for DiRC related research to occur.

Sc if you figured out.-— let's say if you had an AT ﬁrogram
that could lock at the common ¢old, look at all the common
cold wviruses, like 170 of them, and you run Al programs and

say, okay, I want to make a new rhinovirus that escapes all
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the immunity that could have been made if you got infected

with all of them, let's say if AI ever got there.

Number one, as-a nation, if this was -- vou might want to

know if that capability existed. You would want to know when
that technolegy emerged. You might want to think akout how
jou would apply those standards to things that are low risk
or high risk.

So depending on the technolcgy and the capabilities, thoser
are just.things that, you know, you might find smarter people
than me that can come ﬁp with a better standard for
regulatory control., But I Jjust think there's a lot of
variatien in pathogenesis and pathcgens, and how they cause
disease and how they transmit.

And we should stay focused on those pathogens that are the
highest risk level that we neead to.develop countermeasures
for, so that we have things in our box that wé can rapidly
implement in the population Lo protect them, should either
one emefge from nature or by some sort of nefariocus purpose;
Mr. Benzine. We can go off the record.

[(Whereupon, at 4:32 p.m., the taking of the instant interview

ceased.]



