From: Su, Lishan

To: Liu, Shan-Lu; apc@tandf.co.uk

Cc: Shan Lu

Subject: Re: Your Open Access article publishing charge invoice [ ref:_00D0Y35Iji._5002X2h5qN4:ref ]
Date: Wednesday, February 26, 2020 7:52:15 AM

Yes, it was waived at the beginning. Thanks
-Lishan

From: Liu, Shan-Lu <liu.6244@osu.edu>

Sent: Wednesday, February 26, 2020 4:11:35 AM

To: apc@tandf.co.uk <apc@tandf.co.uk>

Cc: Shan Lu <Shan.Lu@umassmed.edu>; Su, Lishan <lishan_su@med.unc.edu>

Subject: Re: Your Open Access article publishing charge invoice [ ref:_00D0Y35lji._5002X2h5qN4:ref

]

Thank you, but my understanding is that the publication fee is waived for this commentary,
the fee waive code is: TEMI-2020-C3865. See below email for EMI editor in chief Dr. Shan Lu on Feb
12.

Thank you.

From: "Lu, Shan" <Shan.Lu@umassmed.edu>

Date: February 12, 2020 at 9:08:04 PM EST

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Liu, Shan-Lu"
<liu.6244@osu.edu>

Cc: "min.yang@emi2012.org" <min.yang@emi2012.org>
Subject: RE: EMI commentary

0Ok, then please submit asap.

Since this is a special invited commentary, | will waive your fee although the price is
quite low.

Please use this code when you submit: TEMI-2020-C3865. Only use once.
I am copying Min Yang from EMI office to assist you.
Let her know by email if you have any questions.

Shan

On Feb 26, 2020, at 3:54 AM, "apc@tandf.co.uk" <apc@tandf.co.uk> wrote:



Dear Mr Shan-Lu Liu,

Ref : No credible evidence supporting claims of the laboratory engineering of SARS-
CoV-2
DOI: 10.1080/22221751.2020.1733440

Congratulations on the acceptance of your paper.

Publication in the journal is subject to payment of an APC (article publishing charge).
Thank you for accepting responsibility for payment of this charge when you submitted
your paper.Please find attached your APC invoice. Should you have any queries about
this document, please don't hesitate to contact us

To pay by credit card online please click here.

Once published online your paper will be made open access in perpetuity, available to
anyone, anywhere, at any time.

A number of institutions have signed up to an open access membership scheme with
Taylor & Francis, to help authors cover the costs of publishing OA. See

: i for a full list; if you are
affiliated with one of these institutions please inform us by replying to this email.

For more information around our Open programme, please visit

: i i ishing- - which contains a
wealth of information and resources, including information on how to promote your
paper and optimise citations once it is published online.

Kind regards,
Evelyn Wong
Customer Service Executive

Taylor & Francis Customer Services

www.tandfonline.com

i : ive off | updates about products and services from Taylor &

Francis Group. EJ

ref: 00D0Y35Li. 5002X2h5qN4:ref
<Invoice 952282459 pdf>



From: Su, Lishan

To: Weiss, Susan; Liu, Shan-Lu

Subject: Re: [External] Re: Your article proofs for review (ID# TEMI 1733440)
Date: Friday, February 21, 2020 4:58:56 PM

Attachments: image001.png

Thanks, Susan!

| will do a minor revision of the sentence in the proof. Please let me know if you have
other suggestions to the proof. | will upload it after hearing from all of you.

Best,

-Lishan

From: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>

Date: Friday, February 21, 2020 at 3:57 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Liu, Shan-Lu" <liu.6244@osu.edu>
Subject: Re: [External] Re: Your article proofs for review (ID# TEMI 1733440)

| think old sentence is more correct

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Friday, February 21, 2020 at 2:53 PM

To: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>, "Liu, Shan-Lu" <liu.6244@osu.edu>
Subject: Re: [External] Re: Your article proofs for review (ID# TEMI 1733440)

| agree with you on these points, but NIH/government at the time put it as a gof study
relative to the original S antigen...

-Lishan

From: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>

Date: Friday, February 21, 2020 at 2:51 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Liu, Shan-Lu" <liu.6244@osu.edu>
Subject: Re: [External] Re: Your article proofs for review (ID# TEMI 1733440)

Is the adaptation of MA15 to mice considered “gain of function”- that selected virus is more
virulent than SHCO014-MA15 chimeric virus? Seems to me like more loss of function relative to
MA15 when inserting the bat derived spike. MA15 with the urbani spike is like de- adapting
the virus to mice.

From: "Su, Lishan" <lishan_su@med.unc.edu>
Date: Friday, February 21, 2020 at 1:40 PM



To: "Liu, Shan-Lu" <liu.6244@osu.edu>, "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>
Subject: Re: [External] Re: Your article proofs for review (ID# TEMI 1733440)

| have noticed that too, probably happened when we tried to simplify the chimeric
virus paragraph, and | think Ralph had added the attenuation sentence relative to
M15 in mice...

What was reported in the NM paper was that the SHC014-rMA15 chimeric virus was
less pathogenic than M15, but more so than the chimeric M15 virus with the original
Urbani Spike-gene in M15, probably due to one of the 6 mutations in the M15 S gene.

See old sentence:

Due to the elevated pathogenic activity of the SHC014-MA15 chimeric
virus relative to the original human Urbani S-MA15 chimeric virus in mice,
such experiments with SHC014- MA15 chimeric virus are considered as
gain of function (GOF) studies...

[ will try to fix this.
Thanks,

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 12:14 PM

To: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>

Cc: "Su, Lishan" <lishan_su@med.unc.edu>

Subject: Re: [External] Re: Your article proofs for review (ID# TEMI 1733440)

Lishan: see below comments from Susan.
Susan: thank you. | had the same question before — Lishan, could you explain this?

Shan-Lu

From: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>

Date: Friday, February 21, 2020 at 9:06 AM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Re: [External] Re: Your article proofs for review (ID# TEMI 1733440)

Please list me as Susan R Weiss (with the “R”). there are too many other Susan Weiss’

| noticed what looks like a contradictory statement in the paper- sorry | missed it before- |



highlighted in yellow lines 124-133. The first part says chimeric virus is attenuated producing
less antigen than MA15 but the next part says it has elevated activity- this seems contradictory

| remain concerned about the insertion of the furin site

Susan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>
Date: Friday, February 21, 2020 at 10:05 AM
To: "Su, Lishan" <lishan_su@med.unc.edu>, "Saif, Linda" <saif.2@osu.edu>, "Weiss, Susan'

<weisssr@pennmedicine.upenn.edu>
Subject: [External] Re: Your article proofs for review (ID# TEMI 1733440)

We agreed to add this link to the proof to the third paragraph regarding RaTG13.

The Proximal Origin of SARS-CoV-2
http://virological.org/t/the-proximal-origin-of-sars-cov-2/398

0 THE OHIO STATE UNIVERSITY

Shan-Lu Liu, M.D., Ph.D.

Professor

Co-Director, Viruses and Emerging Pathogens Program
Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and Microbiology
The Ohio State University

1900 Coffey Rd, Room 480 VMAB

Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liu.6244(@osu.edu; shan-lu.liu@osumc.edu

From: Shan-Lu Liu <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 4:46 AM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Saif, Linda" <saif.2@osu.edu>, Susan Weiss
<weisssr@pennmedicine.upenn.edu>

Subject: FW: Your article proofs for review (ID# TEMI 1733440)

All,

See message below and also the attached proof.



Please mark your changes in the attached PDF file, and Lishan and | will incorporate
to finalize.

Thanks.

Shan-Lu

From: "TEMI-production@journals.tandf.co.uk" <cats@taylorandfrancis.com>

Reply-To: "TEMI-production@journals.tandf.co.uk" <TEMI-production@journals.tandf.co.uk>
Date: Friday, February 21, 2020 at 4:13 AM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Your article proofs for review (ID# TEMI 1733440)

Article: No credible evidence supporting claims of the laboratory engineering of SARS-CoV-2
Journal: Emerging Microbes & Infections (TEMI)

Article ID: TEMI 1733440

Dear Shan-Lu Liu,

Your article proofs are now available for review through the Central Article Tracking System
(CATS) at: https://cats.informa.com/PTS/in?ut=B2AB6692AA414D96905B59E6CS 1 FA240 .

PLEASE NOTE: The CATS system only supports Internet Explorer 6 (and later), or Firefox 3
(and later) browser software. Popup blockers should be disabled. If you have any difficulty
using CATS, please contact me.

* Your User Name is: -

* If you do not know your password, you may reset it here:
http://cats.informa.com/PTS/forgottenPassword.do

1. Click on 'Review Proofs'.
2. Select 'Download PDF".

3. Follow the guidance on the proof cover sheet to return your corrections. Please limit
changes to answering any author queries and to correcting errors. We would not expect to
receive more than 30 corrections.

Please check your proofs thoroughly before submitting your corrections as once they have
been submitted we are unable to accept further corrections. If you have any queries, please
email me.

To avoid delaying publication of your article, please approve these proofs or return any
corrections by 26 Feb 2020.



Reprint and issue orders may be placed by logging in to your CATS account and accessing the
order form on the "Additional Actions" menu. If you have any questions on this process,
please contact me or visit our author services site

https://authorservices.taylorandfrancis.com/ordering-print-copies-of-your-article/

* The DOI of your paper is: 10.1080/22221751.2020.1733440. Once your article has published
online, it will be available at the following permanent link:

https://doi.org/10.1080/22221751.2020.1733440 .

Thank you,
Malathi Boopalan

Email: TEMI-production@)journals.tandf.co.uk



From: Weiss, Susan

To: Liu, Shan-Lu
Subject: Re: [External] FW: Your article proofs for review (ID# TEMI 1733440)
Date: Friday, February 21, 2020 10:13:18 AM

Henry and | have been speculating- how can that site have appeared at S1/S2 border- | hate to
think to was engineered- among the MHV strains, the cleavage site does not increaser
pathogenicity while it does effect entry route (surface vs endosome) . so for me the only
significance of this furin site is as a marker for where the virus came from- frightening to think
it may have been engineered

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 9:50 AM

To: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>

Cc: Lishan Su <lishan_su@med.unc.edu>

Subject: Re: [External] FW: Your article proofs for review (ID# TEMI 1733440)

Susan, | completely agree with you, but rumor says that furin site may be engineered. Importantly,
the virus RNA sequence around the furin site (288 nt), before and after, has 6.6 % differences, but
with no amino acid changes at all.

Shan-Lu Liu sent from iPhone

On Feb 21, 2020, at 5:42 AM, Weiss, Susan <weisssr@pennmedicine.upenn.edu>
wrote:

Shan-Lu

Maybe too late to add to the paper, but | think the fact that the RaTG13 spike
does not include a furin sequence makes it unlikely that it is the precursor to
SARS-CoV-2.

| find it hard to imagine how that sequence got into the spike of a lineage b
betacoronavirus- not seen in SARS or any of the bat viruses.

The BioRx preprint on Pangolin sequence is very weak- says the RBD from the
pangolin virus is closer to SARS-CoV-2 than RaTG13 is. But again pangolin
sequence lacks the furin site.

The furin site to me is a good marker for ancestral virus

Any thoughts on this?



susan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 7:47 AM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Saif, Linda" <saif.2@osu.edu>,
"Weiss, Susan" <weisssr@pennmedicine.upenn.edu>

Subject: [External] FW: Your article proofs for review (ID# TEMI 1733440)

All,
See message below and also the attached proof.

Please mark your changes in the attached PDF file, and Lishan and | will
incorporate to finalize.

Thanks.

Shan-Lu

From: "TEMI-production@journals.tandf.co.uk" <cats@taylorandfrancis.com>
Reply-To: "TEMI-production@journals.tandf.co.uk" <TEMI-
production@journals.tandf.co.uk>

Date: Friday, February 21, 2020 at 4:13 AM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Your article proofs for review (ID# TEMI 1733440)

Article: No credible evidence supporting claims of the laboratory engineering of
SARS-CoV-2

Journal: Emerging Microbes & Infections (TEMI)

Article ID: TEMI 1733440
Dear Shan-Lu Liu,

Your article proofs are now available for review through the Central Article
Tracking System (CATS) at: https://cats.informa.com/PTS/in?
ut=B2AB6692AA414D96905B5S9E6CS1FA240 .

PLEASE NOTE: The CATS system only supports Internet Explorer 6 (and later),
or Firefox 3 (and later) browser software. Popup blockers should be disabled. If
you have any difficulty using CATS, please contact me.

* Your User Name is: -

* If you do not know your password, you may reset it here:
http://cats.informa.com/PTS/forgottenPassword.do



1. Click on 'Review Proofs'.
2. Select 'Download PDF'.

3. Follow the guidance on the proof cover sheet to return your corrections. Please
limit changes to answering any author queries and to correcting errors. We would
not expect to receive more than 30 corrections.

Please check your proofs thoroughly before submitting your corrections as once
they have been submitted we are unable to accept further corrections. If you have
any queries, please email me.

To avoid delaying publication of your article, please approve these proofs or
return any corrections by 26 Feb 2020.

Reprint and issue orders may be placed by logging in to your CATS account and
accessing the order form on the "Additional Actions" menu. If you have any
questions on this process, please contact me or visit our author services site

https://authorservices.taylorandfrancis.com/ordering-print-copies-of-your-article/

* The DOI of your paper is: 10.1080/22221751.2020.1733440. Once your article
has published online, it will be available at the following permanent link:

https://doi.org/10.1080/22221751.2020.1733440 .
Thank you,

Malathi Boopalan

Email: TEMI-production@journals.tandf.co.uk



From: Su, Lishan

To: Liu, Shan-Lu

Subject: Re: [External] Re: Your article proofs for review (ID# TEMI 1733440)
Date: Friday, February 21, 2020 7:19:10 PM

Uploaded and you should have received a message.

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 5:44 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>

Subject: Re: [External] Re: Your article proofs for review (ID# TEMI 1733440)

Looks good, let’s submit. Linda should be fine with it.
Thanks.

Shan-Lu Liu sent from iPhone

On Feb 21, 2020, at 2:35 PM, Su, Lishan <lishan_su@med.unc.edu> wrote:
Done, and waiting to be submitted after hearing from Linda.

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 3:07 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>

Subject: Re: [External] Re: Your article proofs for review (ID# TEMI 1733440)

Lishan,

Do you have the corrected proof? Thanks for doing this. | am almost done
with the meeting.

SL

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Friday, February 21, 2020 at 11:52 AM

To: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>, Shan-Lu Liu
<liu.6244@osu.edu>

Subject: Re: [External] Re: Your article proofs for review (ID# TEMI 1733440)



| agree with you on these points, but NIH/government at the time put it as
a gof study relative to the original S antigen...

-Lishan

From: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>

Date: Friday, February 21, 2020 at 2:51 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Liu, Shan-Lu" <liu.6244@osu.edu>
Subject: Re: [External] Re: Your article proofs for review (ID# TEMI 1733440)

Is the adaptation of MA15 to mice considered “gain of function”- that selected
virus is more virulent than SHC014-MA15 chimeric virus? Seems to me like more
loss of function relative to MA15 when inserting the bat derived spike. MA15
with the urbani spike is like de- adapting the virus to mice.

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Friday, February 21, 2020 at 1:40 PM

To: "Liu, Shan-Lu" <liu.6244@osu.edu>, "Weiss, Susan"
<weisssr@pennmedicine.upenn.edu>

Subject: Re: [External] Re: Your article proofs for review (ID# TEMI 1733440)

| have noticed that too, probably happened when we tried to simplify the
chimeric virus paragraph, and | think Ralph had added the attenuation
sentence relative to M15 in mice...

What was reported in the NM paper was that the SHC014-rMA15 chimeric
virus was less pathogenic than M15, but more so than the chimeric M15
virus with the original Urbani Spike-gene in M15, probably due to one of
the 6 mutations in the M15 S gene.

See old sentence:
Due to the elevated pathogenic activity of the SHC014-MA15

chimeric virus relative to the original human Urbani S-MA15
chimeric virus in mice, such experiments with SHC014- MA15
chimeric virus are considered as gain of function (GOF)
studies. ..

[ will try to fix this.
Thanks,



-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 12:14 PM

To: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>

Cc: "Su, Lishan" <lishan_su@med.unc.edu>

Subject: Re: [External] Re: Your article proofs for review (ID# TEMI 1733440)

Lishan: see below comments from Susan.

Susan: thank you. | had the same question before — Lishan, could you
explain this?

Shan-Lu

From: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>

Date: Friday, February 21, 2020 at 9:06 AM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Re: [External] Re: Your article proofs for review (ID# TEMI 1733440)

Please list me as Susan R Weiss (with the “R”). there are too many other Susan
Weiss’

| noticed what looks like a contradictory statement in the paper- sorry | missed it
before- | highlighted in yellow lines 124-133. The first part says chimeric virus is
attenuated producing less antigen than MA15 but the next part says it has
elevated activity- this seems contradictory

| remain concerned about the insertion of the furin site

Susan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 10:05 AM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Saif, Linda" <saif.2@osu.edu>,
"Weiss, Susan" <weisssr@pennmedicine.upenn.edu>

Subject: [External] Re: Your article proofs for review (ID# TEMI 1733440)

We agreed to add this link to the proof to the third paragraph regarding RaTG13.



The Proximal Origin of SARS-CoV-2
http://virological.org/t/the-proximal-origin-of-sars-cov-2/398

<image001l.png>

Shan-Lu Liu, M.D., Ph.D.

Professor

Co-Director, Viruses and Emerging Pathogens Program
Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and
Microbiology

The Ohio State University

1900 Coffey Rd, Room 480 VMAB

Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liu.6244(@osu.edu; shan-lu.liu@osumc.edu

From: Shan-Lu Liu <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 4:46 AM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Saif, Linda" <saif.2@osu.edu>, Susan
Weiss <weisssr@pennmedicine.upenn.edu>

Subject: FW: Your article proofs for review (ID# TEMI 1733440)

All,
See message below and also the attached proof.

Please mark your changes in the attached PDF file, and Lishan and | will
incorporate to finalize.

Thanks.

Shan-Lu

From: "TEMI-production@journals.tandf.co.uk" <cats@taylorandfrancis.com>
Reply-To: "TEMI-production@journals.tandf.co.uk" <TEMI-
production@journals.tandf.co.uk>

Date: Friday, February 21, 2020 at 4:13 AM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Your article proofs for review (ID# TEMI 1733440)

Article: No credible evidence supporting claims of the laboratory engineering of
SARS-CoV-2



Journal: Emerging Microbes & Infections (TEMI)
Article ID: TEMI 1733440
Dear Shan-Lu Liu,

Your article proofs are now available for review through the Central Article
Tracking System (CATYS) at: https://cats.informa.com/PTS/in?
ut=B2AB6692AA414D96905B5S9E6CS51FA240 .

PLEASE NOTE: The CATS system only supports Internet Explorer 6 (and later),
or Firefox 3 (and later) browser software. Popup blockers should be disabled. If
you have any difficulty using CATS, please contact me.

* Your User Name is-

* I[f you do not know your password, you may reset it here:

http://cats.informa.com/PTS/forgottenPassword.do

1. Click on 'Review Proofs'.
2. Select 'Download PDF".

3. Follow the guidance on the proof cover sheet to return your corrections. Please
limit changes to answering any author queries and to correcting errors. We would
not expect to receive more than 30 corrections.

Please check your proofs thoroughly before submitting your corrections as once
they have been submitted we are unable to accept further corrections. If you have
any queries, please email me.

To avoid delaying publication of your article, please approve these proofs or
return any corrections by 26 Feb 2020.

Reprint and issue orders may be placed by logging in to your CATS account and
accessing the order form on the "Additional Actions" menu. If you have any
questions on this process, please contact me or visit our author services site

https://authorservices.taylorandfrancis.com/ordering-print-copies-of-your-article/

* The DOI of your paper is: 10.1080/22221751.2020.1733440. Once your article
has published online, it will be available at the following permanent link:

https://doi.org/10.1080/22221751.2020.1733440 .

Thank you,
Malathi Boopalan
Email: TEMI-production@)journals.tandf.co.uk

<TEMI_A_1733440 Proof-Su.pdf>






From: Su, Lishan

To: Liu, Shan-Lu; Lu, Shan
Subject: Re: 2019-nCoV-EMI_commentary
Date: Wednesday, February 12, 2020 10:08:24 AM
Attachments: image001.png
image002.png

2019 CoV Copy.enl
EMI-2019-nCoV_Commentary LIS SLL Refs.docx

See minor revisions and new endnote file. My new MS office word is refusing
endnote?!

| don't know how to add website into the Endnote file.

Thanks!

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Wednesday, February 12, 2020 at 9:08 AM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Lu, Shan" <Shan.Lu@umassmed.edu>
Subject: Re: 2019-nCoV-EMI_commentary

Thanks. Once you complete and send me your revision along with the updated
Endonote, | will quickly finish it and send it to Stanley Perliman and Susan Weiss and
copy you of course.

Thank you.

Shan-Lu

0 THE OHIO STATE UNIVERSITY

Shan-Lu Liu, M.D., Ph.D.

Professor

Co-Director, Viruses and Emerging Pathogens Program
Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and Microbiology
The Ohio State University

1900 Coffey Rd, Room 480 VMAB

Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liu.6244(@osu.edu; shan-lu.liu@osumec.edu

From: "Su, Lishan" <lishan_su@med.unc.edu>
Date: Wednesday, February 12, 2020 at 8:32 AM
To: Shan-Lu Liu <liu.6244@osu.edu>, "Lu, Shan" <Shan.Lu@umassmed.edu>



Subject: Re: 2019-nCoV-EMI_commentary
Got it. Thanks

-Lishan

From: Liu, Shan-Lu <liu.6244@osu.edu>

Sent: Wednesday, February 12, 2020 7:19:41 AM

To: Su, Lishan <lishan_su@med.unc.edu>; Lu, Shan <Shan.Lu@umassmed.edu>
Subject: Re: 2019-nCoV-EMI_commentary

Please use the latest updates, with minor changes.

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Wednesday, February 12, 2020 at 1:13 AM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Lu, Shan" <Shan.Lu@umassmed.edu>
Subject: Re: 2019-nCoV-EMI_commentary

See the endnote file. Thanks,

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Tuesday, February 11, 2020 at 7:44 PM

To: "Lu, Shan" <Shan.Lu@umassmed.edu>, "Su, Lishan" <lishan_su@med.unc.edu>
Subject: Re: 2019-nCoV-EMI_commentary

Sounds good, thank you. | still like “however” over “In contrast” — it just reads better
Shan: Are you sure that you prefer not to be included in the coauthorship? Before |
send, | think we should have the authorship listed, along with affiliations. Lishan
should be the first author, unless he prefers otherwise. Agreed?

Shan-Lu

From: "Lu, Shan" <Shan.Lu@umassmed.edu>

Date: Tuesday, February 11, 2020 at 7:34 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>, Shan-Lu Liu <liu.6244@osu.edu>
Subject: RE: 2019-nCoV-EMI_commentary

| made some minor change for the following:

In summary, there is no credible evidence at this point to support the claims that the 2019-nCoV was



originated from a laboratory-engineered CoV. In contrast, we cannot rule out the possibility that
2019-nCoV is a recombinant generated in nature between a bat CoV and another coronavirus in an
intermediate host. More studies are needed to explore this possibility and resolve the origin of
2019-nCoV.

Maybe now SLL can send the next version to other CoV experts?

From: Su, Lishan <lishan_su@med.unc.edu>

Sent: Tuesday, February 11, 2020 5:47 PM

To: Liu, Shan-Lu <liu.6244@osu.edu>; Lu, Shan <Shan.Lu@umassmed.edu>
Subject: Re: 2019-nCoV-EMI_commentary

See the new version with all incorporated.

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>
Date: Tuesday, February 11, 2020 at 4:26 PM

To: "Su, Lishan" <lishan su@med.unc.edu>, "Lu, Shan" <Shan.Lu@umassmed.edu>
Subject: Re: 2019-nCoV-EMI_commentary

| have made additional changes to the Lishan’s version, see attached.

Lishan: | share your concern, and that is one reason that Shan, the editor, decides to
have a short version.

Shan-Lu

From: "Su, Lishan" <lishan su@med.unc.edu>

Date: Tuesday, February 11, 2020 at 4:16 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Lu, Shan" <Shan.Lu@umassmed.edu>
Subject: Re: 2019-nCoV-EMI_commentary

The new title is good if we will cover the RaTG13 and HIV insertion issues.
| am still worried if we can shed any light on the major claim of RaTG13 lab
escape/evolution in other hosts/humans over the years...?

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>
Date: Tuesday, February 11, 2020 at 3:26 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Lu, Shan" <Shan.Lu@umassmed.edu>
Subject: Re: 2019-nCoV-EMI_commentary




Perhaps Lishan can take a look at the latest version, which has the new title | suggested, and modify
it as needed.

The last paragraph is also crucial, but | did not have time to work on it because of a meeting this
morning.

Once we have almost a final draft, | will contact Linda Saif, Stanley Perlman, Thomas Gallgaher etc. to
see if they are willing to join, but this may delay the publishing time.

SL

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Tuesday, February 11, 2020 at 1:52 PM

To: "Lu, Shan" <Shan.lu@umassmed.edu>, Shan-Lu Liu <liu.6244@osu.edu>
Subject: Re: 2019-nCoV-EMI_commentary

| agree that it should be simple and clear. | have included some details in the 15t draft
for your information. There is not intention to defend Baric, but to clarify the facts.

Regarding all three, are you combining Goa Feng’s piece with this one? For the
RaTG13, it involves complicated viral evolution kinetics and maybe hard to simply
clarify...

Best,

-Lishan

From: "Lu, Shan" <Shan.lu@umassmed.edu>

Date: Tuesday, February 11, 2020 at 1:44 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Liu, Shan-Lu" <liu.6244@osu.edu>
Subject: RE: 2019-nCoV-EMI_commentary

Sorry here is the attachment with tracking

From: Lu, Shan

Sent: Tuesday, February 11, 2020 1:44 PM

To: 'Su, Lishan' <lishan_su@med.unc.edu>; Liu, Shan-Lu <liu.6244@osu.edu>
Subject: RE: 2019-nCoV-EMI_commentary

Hi, I am adding Shuying from my group. She just read the last draft from Lishan and identified a few
errors (with tracking).

Also | just had a phone call with SSL and we agreed on the following:

1. We need to make this commentary very simple and short;

2. Itis better not going to too much science/tech details as it can only confuse people and



provide more room for people to raise more questions;
3. We don’t want to appear that we are defending Ralph even though he did nothing wrong.
4. We feel it is best to cover 3 issues in this commentary (for the above reason, plus it is more

powerful to cover multiple issues in one summary)
5. ??

SLL: please add anything | missed.

Shan

From: Su, Lishan <lishan su@med.unc.edu>
Sent: Tuesday, February 11, 2020 12:52 PM

To: Lu, Shan <Shan.Lu@umassmed.edu>; Liu, Shan-Lu <|iu.6244@osu.edu>
Subject: Re: 2019-nCoV-EMI_commentary

Thanks. Looking at Shanlu’s version, we may need a separate for the RaTG13 vs lab
accident theory...

-Lishan

From: "Lu, Shan" <Shan.lu@umassmed.edu>

Date: Tuesday, February 11, 2020 at 12:44 PM

To: "Liu, Shan-Lu" <liu.6244@osu.edu>, "Su, Lishan" <Jishan_su@med.unc.edu>
Subject: RE: 2019-nCoV-EMI_commentary

Here is my new version based on SLL’s. highlighted areas are my new version (I did not leave
tracking as it is too messy). Please take a look then we can focus on the chimeric one which needs
more simplification as | can see. We may not need to go too deep in science as it can only confuse
more people and found more issues from those who has suspicion.

Shan

From: Liu, Shan-Lu <liu.6244@osu.edu>
Sent: Tuesday, February 11, 2020 11:22 AM
To: Lu, Shan <Shan.Lu@umassmed.edu>; Su, Lishan <lishan_su@med.unc.edu>

Cc: Liu, Shan-Lu <liu.6244@osu.edu>
Subject: 2019-nCoV-EMI_commentary

LIU.6244@OSU.EDU appears similar to someone who previously sent you email, but may not be that
person. Learn why this could be a risk

Feedback

Thanks.
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The emergence and outbreak of a newly discovered acute respiratory disease in
Wuhan, China, has affected greater than 40,000 people, and killed more than 1,000 as
of Feb. 10, 2020. A novel human coronavirus, SARS-CoV-2, was quickly identified, and
the associated disease is now referred to as coronavirus disease discovered in 2019

(COVID-19) (WHO website link ref).

According to what has been reported -3, COVID-2019 seems to have similar clinical
manifestations to that of the severe acute respiratory syndrome (SARS) caused by
SARS-CoV. The SARS-CoV-2 genome sequence also has ~80% identity with SARS-
CoV, but it is most similar to some bat beta-coronaviruses, with the highest being >96%

identity 45,

Currently, there are speculations, rumors and conspiracy theories that SARS-CoV-2 is
of laboratory origin. Some people have alleged that the human SARS-CoV-2 was
leaked directly from a laboratory in Wuhan where a bat CoV (RaTG13) was recently
reported, which shared ~96% homology with the SARS-CoV-2 4. However, as we
know, the human SARS-CoV and intermediate host palm civet SARS-like CoV shared
99.8% homology, with a total of 202 single-nucleotide variations (SNVs) identified
across the genome; among these SNVs, 200 were in the coding DNA sequences
(CDSs), and among the 128 nonsynonymous mutations, 89 led to a predicted radical
amino-acid changes (Song, H.D. et al. Cross-host evolution of severe acute respiratory
syndrome coronavirus in palm civet and human. Proc Natl Acad Sci U S A 102, 2430-

2435 (2005)). Given that there are greater than 1000 nt differences between the human



SARS-CoV-2 and the bat RaTG13-CoV 4, which are distributed throughout the genome
in a naturally occurring pattern and follow the evolution characteristics typical of CoVs,
including the S gene as the most variable region, it is highly unlikely that RaTG13 CoV
is the immediate source of SARS-CoV-2. The absence of a logical targeted pattern in
the new viral sequences and a close relative in a wildlife species (bats) are the most
revealing signs that SARS-CoV-2 evolved by natural evolution. A search for an
intermediate animal host between bats and humans is needed to identify animal CoVs
more closely related to human SARS-CoV-2. There is speculation that pangolins might
have CoVs closely related to SARS-CoV-2, but the data to substantiate this is not yet

published (website link ref).

Another claim points to a Nature Medicine paper published in 2015 8, which reports the
construction of a chimeric CoV with a bat CoV S gene (SHC014) in the backbone of a
SARS CoV that has adapted to infect mice (MA15) and is capable of infecting human
cells 7. However, this claim lacks any scientific basis and must be discounted because
of significant divergence in the genetic sequence of this construct with the new SARS-

CoV-2.

The recombinant mouse-adapted SARS virus (MA15) (Roberts, A. et al. A mouse-
adapted SARS-coronavirus causes disease and mortality in BALB/c mice. PLoS Pathog
3, €5 (2007)) was generated by serial passage of an infectious SARS CoV clone in the
respiratory tract of BALB/c mice. After 15 passages in mice, the SARS-CoV gained

elevated replication and lung pathogenesis in aged mice (hence M15), due to six coding



genetic mutations associated with mouse adaptation. It is also likely that MA15 is highly

attenuated to replicate in human cells or patients due to the mouse adaptation.

When the SARS-CoV was isolated, it was concluded that the S gene from bat-derived
CoV, unlike that from human patients- or civets-derived viruses, was unable to use
human ACE2 as a receptor for entry into human cells 8°. Civets were proposed to be
an intermediate host of the bat-CoVs, capable of spreading SARS CoV to humans
(need to find refs). However, in 2013 several novel bat coronaviruses were isolated
from Chinese horseshoe bats and the bat SARS-like or SL-CoV-WIV1 was able to use
ACE2 from humans, civets and Chinese horseshoe bats for entry 7. Combined with
evolutionary evidence that the bat ACE2 gene has been positively selected at the same
contact sites as the human ACE2 gene for interacting with SARS CoV 9, it was
proposed that an intermediate host may not be necessary and that some bat SL-CoVs
may be able to directly infect human hosts. To directly address this possibility, the S
gene from bat coronavirus SL-SHC014 was used to generate a chimeric virus in the
mouse adapted MA15 SARS-CoV backbone. The resultant SL-SHC014-MA15 virus
could indeed efficiently use human ACE2 and replicate in primary human airway cells to
similar titers as epidemic strains of SARS-CoV. Importantly, SHC014-MA15 can

replicate efficiently in the mouse lung, leading to severe pathogenesis °.

Due to the elevated pathogenic activity of the SHC014-MA15 chimeric virus relative to
the SARS-MA15 CoV in mice, such experiments with SHC014- MA15 chimeric virus
were restricted as gain of function (GOF) studies under the US government-mandated

pause policy (from Oct. 2014 to Dec. 2017: https://www.nih.gov/about-nih/who-we-




are/nih-director/statements/nih-lifts-funding-pause-gain-function-research). The current

COVID-2019 epidemic has restarted the debate over the risks of constructing such
viruses that could have pandemic potential, irrespective of the finding these bat CoVs
already exist in nature. Regardless, upon careful phylogenetic analyses by multiple
international groups >, the SARS-CoV-2 is undoubtedly distinct from SHC014- MA15,
with >5000 nt differences across the whole genome. Therefore, once again there is no
credible evidence to support the claim that the SARS-CoV-2 is derived from the
chimeric SHC014-MA15 virus.

There are also rumors that the SARS-CoV-2 was artificially, or intentionally, made by
humans in the lab, and this is highlighted in one manuscript submitted to BioRxiv, (a
manuscript sharing site prior to any peer review and-notyet-peerreviewed-foraceuracy)
claiming that SARS-CoV-2 has HIV sequence in it and was thus likely generated in the
laboratory. A rebuttal paper led by an HIV-1 expert Dr. Feng Gao has used careful
bioinformatics analyses to demonstrate that the original claim of multiple HIV insertions
into the SARS-CoV-2 is not HIV-1 specific but random (Gao et al., EMI paper
2/12/2020). Because of the many concerns raised by the international community, the

authors who made the initial claim have already withdrawn this report.

Evolution is stepwise and accrues mutations gradually over time, whereas synthetic
constructs would typically use a known backbone and introduce logical or targeted
changes instead of randomly occurring mutations.---And should not be present? in
naturally isolated viruses such as RaTG13. Currently, there is no credible evidence to
support the claim that SARS-CoV-2 was originated from a laboratory-engineered CoV.

It is more likely that SARS-CoV-2 is a recombinant CoV generated in nature between a



bat CoV and another coronavirus in an intermediate animal host. More studies are

needed to explore this possibility and resolve the natural origin of SARS-CoV-2.
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To: "Su, Lishan" <lishan_su@med.unc.edu>
Subject: Re: Submitted Corrections for article TEMI 1733440

Lishan:
| just saw that you deleted nt for 1,100 — “nt” should be kept. Could you correct that?
Thanks.
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COMMENTARY

fand Lishan Su?

The emergence and outbreak of a newly discovered
acute respiratory disease in Wuhan, China, has affected
greater than 40,000 people, and killed more than 1,000
as of Feb. 10, 2020. A new human coronavirus, SARS-
CoV-2, was quickly identified, and the associated dis-
ease is now referred to as coronavirus disease discov-
ered in 2019 (COVID-19) (https://globalbiodefense.
com/novel-coronavirus-covid-19-portal/).

According to what has been reported [1-3],
COVID-2019 seems to have similar clinical manifes-
tations to that of the severe acute respiratory syndrome
(SARS) caused by SARS-CoV. The SARS-CoV-2 gen-
ome sequence also has ~80% identity with SARS-
CoV, but it is most similar to some bat beta-corona-
viruses, with the highest being >96% identity [4,5].

Currently, there are speculations, rumours and con-
spiracy theories that SARS-CoV-2 is of laboratory ori-
gin. Some people have alleged that the human SARS-
CoV-2 was leaked directly from a laboratory in
Wuhan where a bat CoV (RaTG13) was recently
reported, which shared ~96% homology with the
SARS-CoV-2 [4]. However, as we know, the human
SARS-CoV and intermediate host palm civet SARS-
like CoV shared 99.8% homology, with a total of 202
single-nucleotide (nt) variations (SNVs) identified
across the genome [6]. Given that there are greater
than 1000 nt differences between the human SARS-
CoV-2 and the bat RaTG13-CoV [4], which are distrib-
uted throughout the genome in a naturally occurring
pattern following the evolutionary characteristics typi-
cal of CoVs, it is highly unlikely that RaTG13 CoV is
the immediate source of SARS-CoV-2. The absence
of a logical targeted pattern in the new viral sequences
and a close relative in a wildlife species (bats) are the
most revealing signs that SARS-CoV-2 evolved by
natural evolution. A search for an intermediate animal

host between bats and humans is needed to identify
animal CoVs more closely related to human SARS-
CoV-2. There is speculation that pangolins might
carry CoVs closely related to SARS-CoV-2, but the
data to substantiate this is not yet published (https://
www.nature.com/articles/d41586-020-00364-2).

Another claim in Chinese social media points to a
Nature Medicine paper published in 2015 [7], which
reports the construction of a chimeric CoV with a
bat CoV S gene (SHC014) in the backbone of a SARS
CoV that has adapted to infect mice (MA15) and is
capable of infecting human cells [8]. However, this
claim lacks any scientific basis and must be discounted
because of significant divergence in the genetic
sequence of this construct with the new SARS-CoV-2
(>5,000 nucleotides).

The mouse-adapted SARS virus (MA15) [9] was
generated by serial passage of an infectious wildtype
SARS CoV cdlone in the respiratory tract of BALB/c
mice. After 15 passages in mice, the SARS-CoV gained
elevated replication and lung pathogenesis in aged mice
(hence M15), due to six coding genetic mutations
associated with mouse adaptation. It is likely that
MA1S5 is highly attenuated to replicate in human cells
or patients due to the mouse adaptation.

When the original SARS-CoV was isolated, it was
concluded that the S gene from bat-derived CoV,
unlike that from human patients- or civets-derived
viruses, was unable to use human ACE2 as a receptor
for entry into human cells [10,11]. Civets were pro-
posed to be an intermediate host of the bat-CoVs,
capable of spreading SARS CoV to humans [6,12].
However, in 2013 several novel bat coronaviruses
were isolated from Chinese horseshoe bats and the
bat SARS-like or SL-CoV-WIV1 was able to use
ACE2 from humans, civets and Chinese horseshoe
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bats for entry [8]. Combined with evolutionary evi-
dence that the bat ACE2 gene has been positively
selected at the same contact sites as the human ACE2
gene for interacting with SARS CoV [13], it was pro-
posed that an intermediate host may not be necessary
and that some bat SL-CoVs may be able to directly
infect human hosts. To directly address this possibility,
the exact S gene from bat coronavirus SL-SHC014 was
synthesized and used to generate a chimeric virus in the
mouse adapted MA15 SARS-CoV backbone. The resul-
tant SL-SHCO014-MA15 virus could indeed efficiently
use human ACE2 and replicate in primary human
airway cells to similar titres as epidemic strains of
SARS-CoV. While SL-SHC014-MA15 can replicate
efficiently in young and aged mouse lungs, infection
was attenuated, and less virus antigen was present in
the airway epithelium as compared to SARS MA15,
which causes lethal outcomes in aged mice [7].

Due to the elevated pathogenic activity of the
SL-SHC014-MA15 chimeric virus relative to the
SARS-MA15 CoV in mice, such experiments with
SL-SHC014-MAL15 chimeric virus were later restricted
as gain of function (GOF) studies under the US govern-
ment-mandated pause policy (https://www.nih.gov/
about-nih/who-we-are/nih-director/statements/nih-lif
ts-funding-pause-gain-function-research). The current
COVID-2019 epidemic has restarted the debate over
the risks of constructing such viruses that could have
pandemic potential, irrespective of the finding that
these bat CoVs already exist in nature. Regardless,
upon careful phylogenetic analyses by multiple inter-
national groups [5,14], the SARS-CoV-2 is undoubt-
edly distinct from SL-SHC014-MA15, with >6,000
nucleotide differences across the whole genome. There-
fore, once again there is no credible evidence to support
the claim that the SARS-CoV-2 is derived from the chi-
meric SL-SHC014-MA15 virus.

There are also rumours that the SARS-CoV-2 was
artificially, or intentionally, made by humans in the
lab, and this is highlighted in one manuscript sub-
mitted to BioRxiv (a manuscript sharing site prior to
any peer review), claiming that SARS-CoV-2 has
HIV sequence in it and was thus likely generated in
the laboratory. In a rebuttal paper led by an HIV-1 vir-
ologist Dr. Feng Gao, they used careful bioinformatics
analyses to demonstrate that the original claim of mul-
tiple HIV insertions into the SARS-CoV-2 is not HIV-1
specific but random [15]. Because of the many con-
cerns raised by the international community, the
authors who made the initial claim have already with-
drawn this report.

Evolution is stepwise and accrues mutations gradu-
ally over time, whereas synthetic constructs would typi-
cally use a known backbone and introduce logical or
targeted changes instead of the randomly occurring
mutations that are present in naturally isolated viruses
such as bat CoV RaTGl13. In our view, there is

currently no credible evidence to support the claim
that SARS-CoV-2 originated from a laboratory-engin-
eered CoV. It is more likely that SARS-CoV-2 is a
recombinant CoV generated in nature between a bat
CoV and another coronavirus in an intermediate ani-
mal host. More studies are needed to explore this possi-
bility and resolve the natural origin of SARS-CoV-2.
We should emphasize that, although SARS-CoV-2
shows no evidence of laboratory origin, viruses with
such great public health threats must be handled prop-
erlyin the laboratory and also properly regulated by the
scientific community and governments.
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From: Su, Lishan

To: Liu, Shan-Lu

Subject: Re: [External] Re: Your article proofs for review (ID# TEMI 1733440)
Date: Friday, February 21, 2020 4:57:07 PM

Attachments: image001.png

| am doing the proof, and waiting to get anything from Linda. You and Susan seem to
have responded already.

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 3:07 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>

Subject: Re: [External] Re: Your article proofs for review (ID# TEMI 1733440)

Lishan,

Do you have the corrected proof? Thanks for doing this. | am almost done with the
meeting.

SL

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Friday, February 21, 2020 at 11:52 AM

To: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>, Shan-Lu Liu <liu.6244@osu.edu>
Subject: Re: [External] Re: Your article proofs for review (ID# TEMI 1733440)

| agree with you on these points, but NIH/government at the time put it as a gof study
relative to the original S antigen...

-Lishan

From: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>

Date: Friday, February 21, 2020 at 2:51 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Liu, Shan-Lu" <liu.6244@osu.edu>
Subject: Re: [External] Re: Your article proofs for review (ID# TEMI 1733440)

Is the adaptation of MA15 to mice considered “gain of function”- that selected virus is more
virulent than SHCO014-MA15 chimeric virus? Seems to me like more loss of function relative to
MA15 when inserting the bat derived spike. MA15 with the urbani spike is like de- adapting
the virus to mice.



From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Friday, February 21, 2020 at 1:40 PM

To: "Liu, Shan-Lu" <liu.6244@osu.edu>, "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>
Subject: Re: [External] Re: Your article proofs for review (ID# TEMI 1733440)

| have noticed that too, probably happened when we tried to simplify the chimeric
virus paragraph, and | think Ralph had added the attenuation sentence relative to
M15 in mice...

What was reported in the NM paper was that the SHC014-rMA15 chimeric virus was
less pathogenic than M15, but more so than the chimeric M15 virus with the original
Urbani Spike-gene in M15, probably due to one of the 6 mutations in the M15 S gene.

See old sentence:
Due to the elevated pathogenic activity of the SHC014-MA15 chimeric

virus relative to the original human Urbani S-MA15 chimeric virus in mice,
such experiments with SHC014- MA15 chimeric virus are considered as
gain of function (GOF) studies...

I will try to fix this.
Thanks,

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 12:14 PM

To: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>

Cc: "Su, Lishan" <lishan_su@med.unc.edu>

Subject: Re: [External] Re: Your article proofs for review (ID# TEMI 1733440)

Lishan: see below comments from Susan.
Susan: thank you. | had the same question before — Lishan, could you explain this?

Shan-Lu

From: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>

Date: Friday, February 21, 2020 at 9:06 AM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Re: [External] Re: Your article proofs for review (ID# TEMI 1733440)



Please list me as Susan R Weiss (with the “R”). there are too many other Susan Weiss’

| noticed what looks like a contradictory statement in the paper- sorry | missed it before- |
highlighted in yellow lines 124-133. The first part says chimeric virus is attenuated producing
less antigen than MA15 but the next part says it has elevated activity- this seems contradictory

| remain concerned about the insertion of the furin site

Susan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 10:05 AM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Saif, Linda" <saif.2@osu.edu>, "Weiss, Susan"
<weisssr@pennmedicine.upenn.edu>

Subject: [External] Re: Your article proofs for review (ID# TEMI 1733440)

We agreed to add this link to the proof to the third paragraph regarding RaTG13.

The Proximal Origin of SARS-CoV-2
http://virological.org/t/the-proximal-origin-of-sars-cov-2/398

0 THE OHIO STATE UNIVERSITY

Shan-Lu Liu, M.D., Ph.D.

Professor

Co-Director, Viruses and Emerging Pathogens Program
Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and Microbiology
The Ohio State University

1900 Coffey Rd, Room 480 VMAB

Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liu.6244(@osu.edu; shan-lu.liu@osumec.edu

From: Shan-Lu Liu <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 4:46 AM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Saif, Linda" <saif.2@osu.edu>, Susan Weiss
<weisssr@pennmedicine.upenn.edu>

Subject: FW: Your article proofs for review (ID# TEMI 1733440)



All,
See message below and also the attached proof.

Please mark your changes in the attached PDF file, and Lishan and | will incorporate
to finalize.

Thanks.

Shan-Lu

From: "TEMI-production@journals.tandf.co.uk" <cats@taylorandfrancis.com>

Reply-To: "TEMI-production@journals.tandf.co.uk" <TEMI-production@journals.tandf.co.uk>
Date: Friday, February 21, 2020 at 4:13 AM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Your article proofs for review (ID# TEMI 1733440)

Article: No credible evidence supporting claims of the laboratory engineering of SARS-CoV-2
Journal: Emerging Microbes & Infections (TEMI)

Article ID: TEMI 1733440

Dear Shan-Lu Liu,

Your article proofs are now available for review through the Central Article Tracking System
(CATYS) at: https://cats.informa.com/PTS/in?ut=B2AB6692AA414D96905B5S9E6CS1FA240 .

PLEASE NOTE: The CATS system only supports Internet Explorer 6 (and later), or Firefox 3
(and later) browser software. Popup blockers should be disabled. If you have any difficulty
using CATS, please contact me.

* Your User Name is: -

* If you do not know your password, you may reset it here:
http://cats.informa.com/PTS/forgottenPassword.do

1. Click on 'Review Proofs'.
2. Select 'Download PDF'.

3. Follow the guidance on the proof cover sheet to return your corrections. Please limit
changes to answering any author queries and to correcting errors. We would not expect to
receive more than 30 corrections.

Please check your proofs thoroughly before submitting your corrections as once they have
been submitted we are unable to accept further corrections. If you have any queries, please
email me.



To avoid delaying publication of your article, please approve these proofs or return any
corrections by 26 Feb 2020.

Reprint and issue orders may be placed by logging in to your CATS account and accessing the
order form on the "Additional Actions" menu. If you have any questions on this process,
please contact me or visit our author services site

https://authorservices.taylorandfrancis.com/ordering-print-copies-of-your-article/

* The DOI of your paper is: 10.1080/22221751.2020.1733440. Once your article has published
online, it will be available at the following permanent link:

https://doi.org/10.1080/22221751.2020.1733440 .

Thank you,
Malathi Boopalan

Email: TEMI-production@)journals.tandf.co.uk
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From: Su, Lishan

To: Liu, Shan-Lu; Lu, Shan

Subject: Re: Welcome to Taylor & Francis Production: Emerging Microbes & Infections 1733440 #Trackingld:5682455
Date: Thursday, February 20, 2020 1:39:16 AM

Attachments: Liu et al EMI Commentary Revision -sls.docx

See attached file. Feel free to further revise.
Thanks,

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Thursday, February 20, 2020 at 12:29 AM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Lu, Shan" <Shan.Lu@umassmed.edu>
Subject: Re: Welcome to Taylor & Francis Production: Emerging Microbes & Infections
1733440 #Trackingld:5682455

Great! Share when done.

SL

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Wednesday, February 19, 2020 at 9:28 PM

To: "Lu, Shan" <Shan.Lu@umassmed.edu>, Shan-Lu Liu <liu.6244@osu.edu>

Subject: Re: Welcome to Taylor & Francis Production: Emerging Microbes & Infections
1733440 #Trackingld:5682455

All is well, ]

RITPXEIFIENT T -

-Lishan

From: "Lu, Shan" <Shan.Lu@umassmed.edu>

Date: Thursday, February 20, 2020 at 12:15 AM

To: "Liu, Shan-Lu" <liu.6244@osu.edu>, "Su, Lishan" <lishan_su@med.unc.edu>
Subject: RE: Welcome to Taylor & Francis Production: Emerging Microbes & Infections
1733440 #Trackingld:5682455

Better make sure 100%.

From: Liu, Shan-Lu <liu.6244@osu.edu>

Sent: Thursday, February 20, 2020 12:14 AM

To: Lu, Shan <Shan.Lu@umassmed.edu>; Su, Lishan <lishan_su@med.unc.edu>

Subject: Re: Welcome to Taylor & Francis Production: Emerging Microbes & Infections 1733440
#Trackingld:5682455



| think so

From: "Lu, Shan" <Shan.Lu@umassmed.edu>

Date: Wednesday, February 19, 2020 at 9:13 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>, Shan-Lu Liu <liu.6244@osu.edu>
Subject: RE: Welcome to Taylor & Francis Production: Emerging Microbes & Infections
1733440 #Trackingld:5682455

Thanks. You submitted it online, right?

From: Su, Lishan <lishan su@med.unc.edu>
Sent: Thursday, February 20, 2020 12:12 AM

To: Liu, Shan-Lu <liu.6244@osu.edu>

Cc: Lu, Shan <Shan.Llu@umassmed.edu>
Subject: Re: Welcome to Taylor & Francis Production: Emerging Microbes & Infections 1733440

#Trackingld:5682455

Fyi, See title and author names.

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Thursday, February 20, 2020 at 12:11 AM

To: "TEMI-production@journals.tandf.co.uk" <TEMI-production@journals.tandf.co.uk>
Cc: "shan.lu@umassmed.edu" <shan.lu@umassmed.edu>, "Su, Lishan"
<lishan_su@med.unc.edu>

Subject: Re: Welcome to Taylor & Francis Production: Emerging Microbes & Infections
1733440 #Trackingld:5682455

We are fixing it right now and will submit very shortly.
Thank you.

Shan-Lu

From: "TEMI-production@journals.tandf.co.uk" <TEMI-production@journals.tandf.co.uk>
Date: Wednesday, February 19, 2020 at 9:07 PM

To: Shan-Lu Liu <liu.6244@osu.edu>

Cc: "shan.lu@umassmed.edu" <shan.lu@umassmed.edu>, "lishan su@med.unc.edu"
<lishan_su@med.unc.edu>

Subject: Re: Re: Welcome to Taylor & Francis Production: Emerging Microbes & Infections




1733440 #Trackingld:5682455

Hi Shan,

Your copyright form was rejected as there were no article title and author names filled in the
form. Please fill and resubmit the form.

Regarding publication time, normally this would publish articles in 18 days. If editor asks us
to prioritise, we will do. I will discuss with editor and get back to you on this.

Regards,

Malathi
Emerging Microbes & Infections

From:liu.6244@osu.edu

Sent:

To:liu.6244@osu.edu
Cc:lishan_su@med.unc.edu,Shan.Lu@umassmed.edu

Subject:Re: Re: Welcome to Taylor & Francis Production: Emerging Microbes & Infections
1733440

I am currently out of town, but may | ask my co-corresponding author Dr, Lishan Su, who is copied,
to sign on the agreement on behalf of us.

Another piece of note, because this commentary is extremely time-sensitive, is it possible to process
it with an accelerated speed? Last few days, similar comments have been published by other
journals.

Thank you.

Shan-Lu Liu sent from iPhone

On Feb 19, 2020, at 3:51 PM, TEMI-production@journals.tandf.co.uk
<cats@taylorandfrancis.com> wrote:

Article: SARS-CoV-2: no evidence of a laboratory origin
Journal: Emerging Microbes & Infections TEMI
Article ID: TEMI 1733440

Dear Shan-Lu Liu,



We are delighted that you have chosen to publish your article in Emerging

Microbes & Infections. I will be your Production Editor and will work with you to

oversee the production of your article through to publication. My contact details
are given at the end of this email.

* Please print and sign the attached Author Publishing Agreement. Then return the
completed agreement to Taylor & Francis, by uploading to CATS (see below), or
post it to the address below.

Proofs will be ready for you to check in approximately 7 working days and we
would like you to return your corrections within 3 days. Please let me know if
there will be any difficulty in meeting this schedule.

We will be sending proofs to you through our workflow system, CATS (Central
Article Tracking System).

* You can check the status of your paper online through the CATS system at:
https://cats.informa.com/PTS/in?7ut=B2AB6692AA414D96905B59E6CS1FA240

* Your User Name is: -

* Your Password is: _ (You will be required to change this first time
you log in)

* The DOI of your paper is: 10.1080/22221751.2020.1733440. Once your article
has published online, it will be available at the following permanent link:

https://doi.org/10.1080/22221751.2020.1733440 .

Yours sincerely,
Malathi Boopalan
Email: TEMI-production@)journals.tandf.co.uk

<Copyright_Form.pdf>



No credible evidence supporting claims of the laboratory
engineering of SARS-CoV-2
EEUEMIEESZ S SARS-CoV-2 REXHETREMIRE

Shan-Lu Liu 234, Linda J. Saif +®, Susan Weiss ¢, and Lishan Su 7

" Center for Retrovirus Research, The Ohio State University,
Columbus, OH 43210, USA
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7 Lineberger Comprehensive Cancer Center, Department of Microbiology and
Immunology,
University of North Carolina at Chapel Hill, Chapel Hill, North Carolina, USA

Contact: Dr. Lishan Su, Isu@med.unc.edu

Dr. Shan-Lu Liu, Liu.6244@osu.edu




The emergence and outbreak of a newly discovered acute respiratory disease in
Wuhan, China, has affected greater than 40,000 people, and killed more than 1,000 as
of Feb. 10, 2020. A new human coronavirus, SARS-CoV-2, was quickly identified, and
the associated disease is now referred to as coronavirus disease discovered in 2019

(COVID-19) (https://globalbiodefense.com/novel-coronavirus-covid-19-portal/).

#HIE 2020 £ 2 B 10 H, £FEENHEANBERNEZETREREER 4 AZA, S
1000 % AZET, MRARZRRFEZLE TE—MMFUAGCRNBERES, A 2019
nCoV =, SARS-CoV-2, MAHMAVERIRZ A COVID-19, &A 2019 EREMNEIRKRS

%R (https://globalbiodefense.com/novel-coronavirus-covid-19-portal/),

According to what has been reported [1-3], COVID-2019 seems to have similar clinical
manifestations to that of the severe acute respiratory syndrome (SARS) caused by SARS-
CoV. The SARS-CoV-2 genome sequence also has ~80% identity with SARS-CoV, but it

is most similar to some bat beta-coronaviruses, with the highest being >96% identity [4,5].

SARS-CoV-2 £REF 7B SARS-CoV H 80% 4101,

. { Formatted: English (United States)

- ’[ Formatted: English (United States)

bttty 7~ = { Formatted: English (United States)

RO —LREEZHEBRRSRAAL, FH 2@ T 96%ERAK I

Currently, there are speculations, rumors and conspiracy theories that SARS-CoV-2

is of laboratory engineering origin. Some people have alleged that the human SARS-CoV-
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2 was leaked directly from a laboratory in Wuhan where a bat CoV (RaTG13) was recently

reported, which shared ~96% homology with the SARS-CoV-2 [4].

L0, MRAVHEN., EEMARICINA, SARS-CoV-2 BRESSWELARFTIZ, —E

LAFEM, AHB) SARS-CoV-2 BMEUNAEAN LI E BEIMFH KN, ZRRERIAR

BT —M#N RaTG13 WiRIREINE S, M SARS-CoV-2 EHAF7H 96%HIERME,

However, as we know, the human SARS-CoV and intermediate host palm civet SARS-
like CoV shared 99.8% homology, with a total of 202 single-nucleotide (nt) variations

(SNVs) identified across the genome [6].

PR, WAIFLE, AR SARS BIRAm B IEE T IRER FI24-SARS H B AEE

B 99.8%MEIRN, EENMNERAFFAELEFTHAE 202 MEAZHBESHETRE,

Given that there are greater than 1000 nt differences between the human SARS-CoV-
2 and the bat RaTG13-CoV [4], which are distributed throughout the genome in a naturally
occurring pattern following the evolutionary characteristics typical of CoVs, it is highly
unlikely that RaTG13 CoV is the immediate source of SARS-CoV-2. The absence of a
logical targeted pattern in the new viral sequences and a close relative in a wildlife species
(bats) are the most revealing signs that SARS-CoV-2 evolved by natural evolution. A
search for an intermediate animal host between bats and humans is needed to identify
animal CoVs more closely related to human SARS-CoV-2. There is speculation that
pangolins might carry CoVs closely related to SARS-CoV-2, but the data to substantiate

this is not yet published (https://www.nature.com/articles/d41586-020-00364-2).
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Another claim in Chinese social media points to a Nature Medicine paper published in
2015 [7], which reports the construction of a chimeric CoV with a bat CoV S gene
(SHCO014) in the backbone of a SARS CoV that has adapted to infect mice (MA15) and

is capable of infecting human cells [8]. However, this claim lacks any scientific basis and

construct with the new SARS-CoV-2 (>5,000 nucleotides).
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The mouse-adapted SARS virus (MA15) [9] was generated by serial passage of an
infectious wildtype SARS CoV clone in the respiratory tract of BALB/c mice. After 15
passages in mice, the SARS-CoV gained elevated replication and lung pathogenesis in
aged mice (hence M15), due to six coding genetic mutations associated with mouse
adaptation. It is likely that MA15 is highly attenuated to replicate in human cells or

patienthumans due to the mouse adaptation.

SER/NRKY SARS FwE (MA15) [9@@ 3T IEME /Y 52 A E+E5-SARS BIRESE =
FEAATE BALB e/ O R IRB RHTESER M ERN,. OB ER 15 XE, X0 #

SARS BREZEH 1 N MRIBIEE R T HE NASR I NSRRI~ P RERE

224E, H SARSTEHNFHEEF/NBPHRETESNERMMEITZRE (FLHA

M15) . BHHF7E/NERHBERAEER LSS, RArse-MA15 A MfaskE AN & 1R

]
N

RE B B E R ERETAAEALSE B R E M,




When the original SARS-CoV was isolated, it was concluded that the S gene from bat-
derived CoV, unlike that from human patients- or civets-derived viruses, was unable to

use human ACE2 as a receptor for entry into human cells [10,11]. Civets were proposed

to be an intermediate host of the bat-CoVs. capable of spreading SARS CoV to humans
[6.12]. However, in 2013 several novel bat coronaviruses were isolated from Chinese

-lj - - W.

! . chi ! hoe bats for entry [8]
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Combined with evolutionary evidence that the bat ACE2 gene has been positively
selected at the same contact sites as the human ACE2 gene for interacting with SARS
CoV [13], it was proposed that an intermediate host may not be necessary and that some
bat SL-CoVs may be able to directly infect human hosts. To directly address this
possibility, the exact-S gene from bat coronavirus SL-SHC014 was synthesized and used
to generate a chimeric virus in the mouse adapted MA15 SARS-CoV backbone. The
resultant SL-SHC014-MA15 virus could indeed efficiently use human ACE2 and replicate
in primary human airway cells to similar titers as epidemic strains of SARS-CoV. While
SL-SHC014-MA15 can replicate efficiently in young and aged mouse lungs, infection was
attenuated, and less virus antigen was present in the airway epithelium as compared to

SARS MA15, whichand SL-SHC014-MA15 only causesd lethal outcomes in aged mice

[7].
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Due to the elevated pathogenic activity of the SL-SHC014-MA15 chimeric virus

relative to the SARS-MA15 CoV with a human SARS virus S gene in mice, such

experiments with SL-SHC014-MA15 chimeric virus were later restricted as gain of

function (GOF) studies under the US government-mandated pause policy

https://www.nih.gov/about-nih/who-we-are/nih-director/statements/nih-lifts-funding-

pause-gain-function-research).
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The current COVID-2019 epidemic has restarted the debate over the risks of
constructing such viruses that could have pandemic potential, irrespective of the finding
that these bat CoVs already exist in nature. Regardless, upon careful phylogenetic
analyses by multiple international groups [5,14], the SARS-CoV-2 is undoubtedly distinct
from SL-SHC014-MA15, with >6,000 nucleotide differences across the whole genome.
Therefore, once again there is no credible evidence to support the claim that the SARS-

CoV-2 is derived from the chimeric SL-SHC014-MA15 virus.
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There are also rumors that the SARS-CoV-2 was artificially, or intentionally, made by
humans in the lab, and this is highlighted in one manuscript submitted to BioRxiv (a
manuscript sharing site prior to any peer review), claiming that SARS-CoV-2 has HIV
sequence in it and was thus likely generated in the laboratory. In a rebuttal paper led by
an HIV-1 virologist Dr. Feng Gao, they used careful bioinformatics analyses to
demonstrate that the original claim of multiple HIV insertions into the SARS-CoV-2 is not
HIV-1 specific but random [15]. Because of the many concerns raised by the international

community, the authors who made the initial claim have already withdrawn this report.
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Evolution is stepwise and accrues mutations gradually over time, whereas synthetic
constructs would typically use a known backbone and introduce logical or targeted
changes instead of the randomly occurring mutations that are present in naturally isolated
viruses such as bat CoV RaTG13. In our view, there is currently no credible evidence to
support the claim that SARS-CoV-2 originated from a laboratory-engineered CoV. It is
more likely that SARS-CoV-2 is a recombinant CoV generated in nature between a bat
CoV and another coronavirus in an intermediate animal host. More studies are needed to
explore this possibility and resolve the natural origin of SARS-CoV-2. We should
emphasize that, although SARS-CoV-2 shows no evidence of laboratory origin, viruses
with such great public health threats must be handled properly in the laboratory and also

properly regulated by the scientific community and governments.
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From: Lu, Shan

To: Su, Lishan; Liu, Shan-Lu
Subject: RE: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your submission
Date: Sunday, February 16, 2020 1:34:20 PM

It is better to keep the credible here.

From: Su, Lishan <lishan_su@med.unc.edu>

Sent: Sunday, February 16, 2020 1:33 PM

To: Lu, Shan <Shan.Lu@umassmed.edu>; Liu, Shan-Lu <liu.6244@osu.edu>

Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your
submission

| have added the Gao reference and formatted (I have fixed my endnote problem!).
Do we need credible here in the title?

No credible evidence supporting claims of laboratory engineering of SARS-CoV-2.

-Lishan

From: "Lu, Shan" <Shan.lu@umassmed.edu>

Date: Sunday, February 16, 2020 at 1:12 PM

To: "Liu, Shan-Lu" <liu.6244@osu.edu>, "Su, Lishan" <lishan su@med.unc.edu>

Subject: RE: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your
submission

0k, let do the 2" one.

See attached, with Gao ref added for you to put into Endnote

From: Liu, Shan-Lu <liu.6244@osu.edu>

Sent: Sunday, February 16, 2020 1:07 PM

To: Lu, Shan <Shan.Lu@umassmed.edu>; Su, Lishan <lishan_su@med.unc.edu>

Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your
submission

Second one reads better and is more accurate.

From: "Lu, Shan" <Shan.lu@umassmed.edu>

Date: Sunday, February 16, 2020 at 1:04 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Su, Lishan" <lishan su@med.unc.edu>

Subject: RE: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your
submission



For shorter, it will be what | suggested, let’s put the two below:
No credible claims supporting the laboratory engineering of SARS-CoV-2

No credible evidence supporting claims of the laboratory engineering of SARS-CoV-2

From: Liu, Shan-Lu <liu.6244@osu.edu>
Sent: Sunday, February 16, 2020 1:02 PM

To: Su, Lishan <lishan_su@med.unc.edu>; Lu, Shan <Shan.Lu@umassmed.edu>
Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your
submission

| think either of these two should be fine, the shorter the better for a title. Title does
not need to be exclusive.

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Sunday, February 16, 2020 at 12:58 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Lu, Shan" <Shan.Lu@umassmed.edu>

Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your

submission

Either is fine, but first is preferred, short and clear.

SARS-CoV-2: no evidence of laboratory engineering

Or

No credible evidence supporting (claims of?) the laboratory engineering of SARS-
CoV-2

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>
Date: Sunday, February 16, 2020 at 12:53 PM
To: "Lu, Shan" <Shan.Lu@umassmed.edu>, "Su, Lishan" <lishan_su@med.unc.edu>

Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your
submission

| am okay with the change for the title, but “claims” does not seem a good fit here
—“evidence” is better | feel.

From: "Lu, Shan" <Shan.lu@umassmed.edu>
Date: Sunday, February 16, 2020 at 12:51 PM



To: Shan-Lu Liu <liu.6244@osu.edu>, "Su, Lishan" <lishan su@med.unc.edu>
Subject: RE: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your
submission

Thanks, then let’s not having those two parts.
On the title, | do not need to use “current”.
How about this:

No credible claims supporting the laboratory engineering of SARS-CoV-2

Shan

From: Liu, Shan-Lu <liu.6244@osu.edu>
Sent: Sunday, February 16, 2020 12:43 PM

To: Lu, Shan <Shan.Lu@umassmed.edu>; Su, Lishan <lishan_su@med.unc.edu>
Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your
submission

Shan,

| agree to delete those two parts. One was added by me, based on Linda’s email, and
another was also by me, based on Ralph’s comments.

| do not seem to prefer using “current”, but | get your point - perhaps we can use
“convincing™? “Credible” is not good for the title.

Thoughts?

Shan-Lu

From: "Lu, Shan" <Shan.lu@umassmed.edu>
Date: Sunday, February 16, 2020 at 12:30 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>, Shan-Lu Liu <liu.6244@osu.edu>
Subject: RE: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your

submission

See two attached documents:

1. Title of commentary: | agree that by removing “origin”, it is better. | also wonder if we can
add “current” in it?

2. Aslightly revised draft of commentary: | removed certain sentences (with tracking) to make
the commentary more focused. For your reference



Shan

From: Su, Lishan <lishan su@med.unc.edu>

Sent: Sunday, February 16, 2020 12:22 PM

To: Liu, Shan-Lu <liu.6244@osu.edu>

Cc: Lu, Shan <Shan.Lu@umassmed.edu>

Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your
submission

Yes, it can be removed from the title. Thanks,

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Sunday, February 16, 2020 at 12:21 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>

Cc: "Lu, Shan" <Shan.lu@umassmed.edu>

Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your

submission

Thanks Lishan. The word of “origin” may be removed?

Shan-Lu Liu sent from iPhone

On Feb 16, 2020, at 12:15 PM, Su, Lishan <lishan su@med.unc.edu> wrote:

As discussed, see the final version with revised title and the last sentence.
best,

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 14, 2020 at 7:07 PM

To: "Lu, Shan" <Shan.Lu@umassmed.edu>, "Su, Lishan"
<lishan_su@med.unc.edu>

Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes
required to your submission

Agree. For this reason, | think the last sentence to be added will make this
perfect point!

SL



From: "Lu, Shan" <Shan.Llu@umassmed.edu>

Date: Friday, February 14, 2020 at 7:02 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Su, Lishan" <lishan_su@med.unc.edu>
Subject: RE: Emerging Microbes & Infections - TEMI-2020-0121 - changes
required to your submission

I actually am very concerned for the possibility of SARS-2 infection by lab people. Itis
much more contagious than SARS-1. Now every lab is interested in get a vial of virus to
do drug discovery. This can potentially a big issue. | don’t think most people have a
clue.

| actually was IBC chair at UMMS which is the only university which can do live SARS,
and my lab did live SARS work. How to manage such things is very tricky. Not just PPE,
but the whole design and logic.

Shan

From: Liu, Shan-Lu <liu.6244@osu.edu>

Sent: Friday, February 14, 2020 6:46 PM

To: Su, Lishan <lishan su@med.unc.edu>; Lu, Shan <Shan.Lu@umassmed.edu>
Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to

your submission

Yes, he was infected in the lab!

Shan-Lu
From: "Su, Lishan" <lishan su@med.unc.edu>
Date: Friday, February 14, 2020 at 6:39 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Lu, Shan" <Shan.lu@umassmed.edu>
Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes
required to your submission

We are on the same page. Our position on this bio safety ethic issue should be neutral.
Your former colleague was infected with sars2 in the lab?

-Lishan
<Liu et al_EMI Commentary_15 references[1]-Final.docx>



From: Lu, Shan

To: Su, Lishan; Liu, Shan-Lu

Subject: RE: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your submission
Date: Sunday, February 16, 2020 1:01:54 PM

Hi, Lishan

Your 2" choice is very close to what | suggested, and | can go with the following:

No credible evidence supporting claims of the laboratory engineering of SARS-CoV-2

Shan

From: Su, Lishan <lishan_su@med.unc.edu>

Sent: Sunday, February 16, 2020 12:58 PM

To: Liu, Shan-Lu <liu.6244@osu.edu>; Lu, Shan <Shan.Lu@umassmed.edu>

Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your
submission

Either is fine, but first is preferred, short and clear.

SARS-CoV-2: no evidence of laboratory engineering

Or

No credible evidence supporting (claims of?) the laboratory engineering of SARS-
CoV-2

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>
Date: Sunday, February 16, 2020 at 12:53 PM

To: "Lu, Shan" <Shan.Lu@umassmed.edu>, "Su, Lishan" <lishan_su@med.unc.edu>
Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your

submission

| am okay with the change for the title, but “claims” does not seem a good fit here
—“evidence” is better | feel.

From: "Lu, Shan" <Shan.lu@umassmed.edu>

Date: Sunday, February 16, 2020 at 12:51 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Su, Lishan" <lishan_su@med.unc.edu>

Subject: RE: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your

submission



Thanks, then let’s not having those two parts.
On the title, | do not need to use “current”.
How about this:

No credible claims supporting the laboratory engineering of SARS-CoV-2

Shan

From: Liu, Shan-Lu <liu.6244@osu.edu>

Sent: Sunday, February 16, 2020 12:43 PM

To: Lu, Shan <Shan.Lu@umassmed.edu>; Su, Lishan <lishan_su@med.unc.edu>

Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your
submission

Shan,

| agree to delete those two parts. One was added by me, based on Linda’s email, and
another was also by me, based on Ralph’s comments.

| do not seem to prefer using “current”, but | get your point - perhaps we can use
“convincing”™? “Credible” is not good for the title.

Thoughts?

Shan-Lu

From: "Lu, Shan" <Shan.Lu@umassmed.edu>

Date: Sunday, February 16, 2020 at 12:30 PM

To: "Su, Lishan" <Jishan_su@med.unc.edu>, Shan-Lu Liu <liu.6244@osu.edu>

Subject: RE: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your
submission

See two attached documents:

1. Title of commentary: | agree that by removing “origin”, it is better. | also wonder if we can
add “current” in it?

2. Aslightly revised draft of commentary: | removed certain sentences (with tracking) to make
the commentary more focused. For your reference

Shan

From: Su, Lishan <lishan_su@med.unc.edu>




Sent: Sunday, February 16, 2020 12:22 PM

To: Liu, Shan-Lu <liu.6244@osu.edu>

Cc: Lu, Shan <Shan.lu@umassmed.edu>

Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your
submission

Yes, it can be removed from the title. Thanks,

-Lishan

From: "Liu, Shan-Lu" <|iu.6244@osu.edu>
Date: Sunday, February 16, 2020 at 12:21 PM
To: "Su, Lishan" <lishan_su@med.unc.edu>

Cc: "Ly, Shan" <Shan.lu@umassmed.edu>

Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your
submission

Thanks Lishan. The word of “origin” may be removed?

Shan-Lu Liu sent from iPhone

On Feb 16, 2020, at 12:15 PM, Su, Lishan <lishan su@med.unc.edu> wrote:

As discussed, see the final version with revised title and the last sentence.
best,

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 14, 2020 at 7:07 PM

To: "Lu, Shan" <Shan.lu@umassmed.edu>, "Su, Lishan"
<lishan_su@med.unc.edu>

Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes
required to your submission

Agree. For this reason, | think the last sentence to be added will make this
perfect point!

SL

From: "Lu, Shan" <Shan.lu@umassmed.edu>
Date: Friday, February 14, 2020 at 7:02 PM



To: Shan-Lu Liu <liu.6244@osu.edu>, "Su, Lishan" <lishan_su@med.unc.edu>
Subject: RE: Emerging Microbes & Infections - TEMI-2020-0121 - changes
required to your submission

| actually am very concerned for the possibility of SARS-2 infection by lab people. Itis
much more contagious than SARS-1. Now every lab is interested in get a vial of virus to
do drug discovery. This can potentially a big issue. | don’t think most people have a
clue.

| actually was IBC chair at UMMS which is the only university which can do live SARS,
and my lab did live SARS work. How to manage such things is very tricky. Not just PPE,
but the whole design and logic.

Shan

From: Liu, Shan-Lu <liu.6244@osu.edu>
Sent: Friday, February 14, 2020 6:46 PM

To: Su, Lishan <lishan su@med.unc.edu>; Lu, Shan <Shan.Lu@umassmed.edu>
Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to
your submission

Yes, he was infected in the lab!

Shan-Lu

From: "Su, Lishan" <lishan su@med.unc.edu>

Date: Friday, February 14, 2020 at 6:39 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Lu, Shan" <Shan.Lu@umassmed.edu>
Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes
required to your submission

We are on the same page. Our position on this bio safety ethic issue should be neutral.
Your former colleague was infected with sars2 in the lab?

-Lishan
<Liu et al_EMI Commentary_15 references[1]-Final.docx>
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The emergence and outbreak of a newly discovered acute respiratory disease in
Wuhan, China, has affected greater than 40,000 people, and killed more than 1,000 as
of Feb. 10, 2020. A new human coronavirus, SARS-CoV-2, was quickly identified, and
the associated disease is now referred to as coronavirus disease discovered in 2019

(COVID-19) (https://globalbiodefense.com/novel-coronavirus-covid-19-portal/).

According to what has been reported [1-3], COVID-2019 seems to have similar clinical
manifestations to that of the severe acute respiratory syndrome (SARS) caused by SARS-
CoV. The SARS-CoV-2 genome sequence also has ~80% identity with SARS-CoV, but it

is most similar to some bat beta-coronaviruses, with the highest being >96% identity [4,5].

Currently, there are speculations, rumors and conspiracy theories that SARS-CoV-2
is of laboratory origin. Some people have alleged that the human SARS-CoV-2 was
leaked directly from a laboratory in Wuhan where a bat CoV (RaTG13) was recently
reported, which shared ~96% homology with the SARS-CoV-2 [4]. However, as we know,
the human SARS-CoV and intermediate host palm civet SARS-like CoV shared 99.8%

homology, with a total of 202 single-nucleotide (nt) variations (SNVs) identified across the

ges[6]. Given that

there are greater than 1000 nt differences between the human SARS-CoV-2 and the bat
RaTG13-CoV [4], which are distributed throughout the genome in a naturally occurring
pattern following the evolutionary characteristics typical of CoVs, it is highly unlikely that

RaTG13 CoV is the immediate source of SARS-CoV-2. The absence of a logical targeted
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pattern in the new viral sequences and a close relative in a wildlife species (bats) are the
most revealing signs that SARS-CoV-2 evolved by natural evolution. A search for an
intermediate animal host between bats and humans is needed to identify animal CoVs
more closely related to human SARS-CoV-2. There is speculation that pangolins might
carry CoVs closely related to SARS-CoV-2, but the data to substantiate this is not yet

published (https://www.nature.com/articles/d41586-020-00364-2).

Another claim in Chinese social media points to a Nature Medicine paper published in
2015 [7], which reports the construction of a chimeric CoV with a bat CoV S gene
(SHCO014) in the backbone of a SARS CoV that has adapted to infect mice (MA15) and
is capable of infecting human cells [8]. However, this claim lacks any scientific basis and
must be discounted because of significant divergence in the genetic sequence of this

construct with the new SARS-CoV-2 (>5,000 nucleotides).

The mouse-adapted SARS virus (MA15) [9] was generated by serial passage of an
infectious wildtype SARS CoV clone in the respiratory tract of BALB/c mice. After 15
passages in mice, the SARS-CoV gained elevated replication and lung pathogenesis in
aged mice (hence M15), due to six coding genetic mutations associated with mouse
adaptation. Itis likely that MA15 is highly attenuated to replicate in human cells or patients

due to the mouse adaptation.

When the original SARS-CoV was isolated, it was concluded that the S gene from bat-

derived CoV, unlike that from human patients- or civets-derived viruses, was unable to
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use human ACE2 as a receptor for entry into human cells [10,11]. Civets were proposed
to be an intermediate host of the bat-CoVs, capable of spreading SARS CoV to humans
[6,12]. However, in 2013 several novel bat coronaviruses were isolated from Chinese
horseshoe bats and the bat SARS-like or SL-CoV-WIV1 was able to use ACE2 from
humans, civets and Chinese horseshoe bats for entry [8]. Combined with evolutionary
evidence that the bat ACE2 gene has been positively selected at the same contact sites
as the human ACE2 gene for interacting with SARS CoV [13], it was proposed that an
intermediate host may not be necessary and that some bat SL-CoVs may be able to
directly infect human hosts. To directly address this possibility, the exact S gene from bat
coronavirus SL-SHC014 was synthesized and used to generate a chimeric virus in the
mouse adapted MA15 SARS-CoV backbone. The resultant SL-SHC014-MA15 virus
could indeed efficiently use human ACE2 and replicate in primary human airway cells to
similar titers as epidemic strains of SARS-CoV. While SL-SHC014-MA15 can replicate
efficiently in young and aged mouse lungs, infection was attenuated, and less virus
antigen was present in the airway epithelium as compared to SARS MA15, which causes

lethal outcomes in aged mice [7].

Due to the elevated pathogenic activity of the SL-SHC014-MA15 chimeric virus
relative to the SARS-MA15 CoV in mice, such experiments with SL-SHC014-MA15
chimeric virus were later restricted as gain of function (GOF) studies under the US

government-mandated pause policy (https://www.nih.gov/about-nih/who-we-are/nih-

director/statements/nih-lifts-funding-pause-gain-function-research). The current COVID-

2019 epidemic has restarted the debate over the risks of constructing such viruses that
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could have pandemic potential, irrespective of the finding that these bat CoVs already
exist in nature. Regardless, upon careful phylogenetic analyses by multiple international
groups [5,14], the SARS-CoV-2 is undoubtedly distinct from SL-SHC014-MA15,
with >6,000 nucleotide differences across the whole genome. Therefore, once again there

is no credible evidence to support the claim that the SARS-CoV-2 is derived from the

chimeric SL-SHC014-MA15 virus. Finaly—we-rete-thatthe-synthetic-and-chimericpanels

There are also rumors that the SARS-CoV-2 was artificially, or intentionally, made by

humans in the lab, and this is highlighted in one manuscript submitted to BioRxiv (a
manuscript sharing site prior to any peer review), claiming that SARS-CoV-2 has HIV
sequence in it and was thus likely generated in the laboratory. In a rebuttal paper led by
an HIV-1 exper-virologist Dr. Feng Gao, they used careful bioinformatics analyses to

demonstrate that the original claim of multiple HIV insertions into the SARS-CoV-2 is not

the many concerns raised by the international community, the authors who made the

initial claim have already withdrawn this report.

Evolution is stepwise and accrues mutations gradually over time, whereas synthetic
constructs would typically use a known backbone and introduce logical or targeted

changes instead of the randomly occurring mutations that are present in naturally isolated

9:1, 378-381, DOI: 10.1080/22221751.2020.1727299




119  viruses such as bat CoV RaTG13. In our view, there is currently no credible evidence to
120  support the claim that SARS-CoV-2 originated from a laboratory-engineered CoV. lt is
121 more likely that SARS-CoV-2 is a recombinant CoV generated in nature between a bat
122 CoV and another coronavirus in an intermediate animal host. More studies are needed to
123  explore this possibility and resolve the natural origin of SARS-CoV-2._We should

124 emphasize that, although SARS-CoV-2 shows no evidence of laboratory origin, such a

125 virus, and closely related, do pose great public health threats and must be handled

126  properly in the laboratory and also properly regulated by governments and scientific

127 community.
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From: Su, Lishan

To: Liu, Shan-Lu; Lu, Shan

Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your submission
Date: Sunday, February 16, 2020 2:14:58 PM

Attachments: 2019 CoV Copy-Converted.enl

No problem. Here is the updated endnote file, in endnote 9 format.

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Sunday, February 16, 2020 at 1:40 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Lu, Shan" <Shan.Lu@umassmed.edu>
Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your
submission

Sorry! | manually edited the reference 15 and just emailed out!

Shan-Lu

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Sunday, February 16, 2020 at 1:36 PM

To: "Lu, Shan" <Shan.Lu@umassmed.edu>, Shan-Lu Liu <liu.6244@osu.edu>

Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your
submission

| have added the Gao reference and formatted (I have fixed my endnote problem!).
Do we need credible here in the title?

No eredible evidence supporting claims of laboratory engineering of SARS-CoV-2.

-Lishan

From: "Lu, Shan" <Shan.Lu@umassmed.edu>

Date: Sunday, February 16, 2020 at 1:12 PM

To: "Liu, Shan-Lu" <liu.6244@osu.edu>, "Su, Lishan" <lishan_su@med.unc.edu>

Subject: RE: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your
submission

0k, let do the 2" one.

See attached, with Gao ref added for you to put into Endnote

From: Liu, Shan-Lu <liu.6244@osu.edu>



Sent: Sunday, February 16, 2020 1:07 PM

To: Lu, Shan <Shan.Lu@umassmed.edu>; Su, Lishan <lishan_su@med.unc.edu>

Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your
submission

Second one reads better and is more accurate.

From: "Lu, Shan" <Shan.lu@umassmed.edu>
Date: Sunday, February 16, 2020 at 1:04 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Su, Lishan" <lishan_su@med.unc.edu>
Subject: RE: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your

submission
For shorter, it will be what | suggested, let’s put the two below:

No credible claims supporting the laboratory engineering of SARS-CoV-2

No credible evidence supporting claims of the laboratory engineering of SARS-CoV-2

From: Liu, Shan-Lu <liu.6244@osu.edu>

Sent: Sunday, February 16, 2020 1:02 PM

To: Su, Lishan <lishan_su@med.unc.edu>; Lu, Shan <Shan.Lu@umassmed.edu>

Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your
submission

| think either of these two should be fine, the shorter the better for a title. Title does
not need to be exclusive.

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Sunday, February 16, 2020 at 12:58 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Lu, Shan" <Shan.Lu@umassmed.edu>

Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your

submission

Either is fine, but first is preferred, short and clear.

SARS-CoV-2: no evidence of laboratory engineering

Or

No credible evidence supporting (claims of?) the laboratory engineering of SARS-
CoV-2

-Lishan



From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Sunday, February 16, 2020 at 12:53 PM

To: "Lu, Shan" <Shan.lu@umassmed.edu>, "Su, Lishan" <lishan su@med.unc.edu>
Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your
submission

| am okay with the change for the title, but “claims” does not seem a good fit here
—“evidence” is better | feel.

From: "Lu, Shan" <Shan.lu@umassmed.edu>

Date: Sunday, February 16, 2020 at 12:51 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Su, Lishan" <lishan_su@med.unc.edu>

Subject: RE: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your

submission

Thanks, then let’s not having those two parts.
On the title, | do not need to use “current”.
How about this:

No credible claims supporting the laboratory engineering of SARS-CoV-2

Shan

From: Liu, Shan-Lu <liu.6244@osu.edu>

Sent: Sunday, February 16, 2020 12:43 PM

To: Lu, Shan <Shan.Lu@umassmed.edu>; Su, Lishan <lishan_su@med.unc.edu>

Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your

submission

Shan,

| agree to delete those two parts. One was added by me, based on Linda’s email, and
another was also by me, based on Ralph’s comments.

| do not seem to prefer using “current”, but | get your point - perhaps we can use
“convincing”™? “Credible” is not good for the title.

Thoughts?

Shan-Lu



From: "Lu, Shan" <Shan.lu@umassmed.edu>

Date: Sunday, February 16, 2020 at 12:30 PM

To: "Su, Lishan" <Jishan_su@med.unc.edu>, Shan-Lu Liu <liu.6244@osu.edu>

Subject: RE: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your
submission

See two attached documents:

1. Title of commentary: | agree that by removing “origin”, it is better. | also wonder if we can
add “current” in it?

2. Aslightly revised draft of commentary: | removed certain sentences (with tracking) to make
the commentary more focused. For your reference

Shan

From: Su, Lishan <lishan_su@med.unc.edu>

Sent: Sunday, February 16, 2020 12:22 PM

To: Liu, Shan-Lu <liu.6244@osu.edu>

Cc: Lu, Shan <Shan.Lu@umassmed.edu>

Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your
submission

Yes, it can be removed from the title. Thanks,

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Sunday, February 16, 2020 at 12:21 PM

To: "Su, Lishan" <lishan su@med.unc.edu>

Cc: "Lu, Shan" <Shan.Lu@umassmed.edu>

Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your
submission

Thanks Lishan. The word of “origin” may be removed?

Shan-Lu Liu sent from iPhone

On Feb 16, 2020, at 12:15 PM, Su, Lishan <lishan_su@med.unc.edu> wrote:

As discussed, see the final version with revised title and the last sentence.
best,



-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 14, 2020 at 7:07 PM

To: "Lu, Shan" <Shan.lu@umassmed.edu>, "Su, Lishan"
<lishan_su@med.unc.edu>

Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes
required to your submission

Agree. For this reason, | think the last sentence to be added will make this
perfect point!

SL

From: "Lu, Shan" <Shan.lu@umassmed.edu>

Date: Friday, February 14, 2020 at 7:02 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Su, Lishan" <lishan_su@med.unc.edu>
Subject: RE: Emerging Microbes & Infections - TEMI-2020-0121 - changes
required to your submission

| actually am very concerned for the possibility of SARS-2 infection by lab people. Itis
much more contagious than SARS-1. Now every lab is interested in get a vial of virus to
do drug discovery. This can potentially a big issue. | don’t think most people have a
clue.

| actually was IBC chair at UMMS which is the only university which can do live SARS,
and my lab did live SARS work. How to manage such things is very tricky. Not just PPE,
but the whole design and logic.

Shan

From: Liu, Shan-Lu <liu.6244@osu.edu>

Sent: Friday, February 14, 2020 6:46 PM

To: Sy, Lishan <lishan_su@med.unc.edu>; Lu, Shan <Shan.Lu@umassmed.edu>
Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to
your submission

Yes, he was infected in the lab!

Shan-Lu

From: "Su, Lishan" <lishan_su@med.unc.edu>
Date: Friday, February 14, 2020 at 6:39 PM




To: Shan-Lu Liu <liu.6244@osu.edu>, "Lu, Shan" <Shan.Lu@umassmed.edu>
Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes
required to your submission

We are on the same page. Our position on this bio safety ethic issue should be neutral.
Your former colleague was infected with sars2 in the lab?

-Lishan
<Liu et al_EMI Commentary_15 references[1]-Final.docx>



From: Lu, Shan

To: Su, Lishan; Liu, Shan-Lu

Subject: RE: EMI commentary

Date: Wednesday, February 12, 2020 7:25:14 PM
Attachments: image002.png

Liu et al EMI Commentary for submission -0212B.docx

Sorry for slow reply as | have been super busy.

1. I don’t have an opinion on who should be the first and who should be the last author. | think
either one is fine. One technical consideration is that the last author may need to be the one
to do online submission to EMI. At the stage of submission, only one corresponding author is
allowed, but you can add back another corresponding author at the stage of Galley.

2. | definitely will not be an author as you guys did everything. It can also keep things somewhat
independent as the editor. However (not in contrast), | appreciate your kind offer!

3. At this point, the draft is very good. | made two minor changes and inserted one question
(see attached). Either way | am find so you can finalize.

4. No abstract for EMI commentary. Acknowledgement should be fine. If it may take more time
to get everyone’s grants etc. it is better not listing grants, but only thank people who had
input. 1 am ok if you want to include me for “providing valuable discussion and reading” if you
like, and other big name CoV people that SLL had contacted if justified.

Please feel free to move to submission at any time, and let me know if you need any help from EMI
office.

Shan

From: Su, Lishan <lishan_su@med.unc.edu>
Sent: Wednesday, February 12, 2020 7:03 PM
To: Liu, Shan-Lu <liu.6244@osu.edu>

Cc: Lu, Shan <Shan.Lu@umassmed.edu>
Subject: Re: EMI commentary

Either is fine with me too. Let’s Shan the editor decide:)

-Lishan

From: Liu, Shan-Lu <liu.6244@osu.edu>
Sent: Wednesday, February 12, 2020 6:29:08 PM

To: Su, Lishan <lishan su@med.unc.edu>
Cc: Lu, Shan <Shan.Lu@umassmed.edu>

Subject: Re: EMI commentary

Hi Lishan:

See both versions attached, either way works for me. It's your call.



Shan-Lu

From: "Su, Lishan" <lishan su@med.unc.edu>
Date: Wednesday, February 12, 2020 at 6:26 PM

To: Shan-Lu Liu <liu.6244@osu.edu>

Cc: "Lu, Shan" <Shan.Lu@umassmed.edu>
Subject: Re: EMI commentary

It is probably fine if we cover not only the unc chimeric virus now.

-Lishan

From: Liu, Shan-Lu <liu.6244@osu.edu>
Sent: Wednesday, February 12, 2020 6:09:46 PM

To: Su, Lishan <lishan su@med.unc.edu>

Cc: Lu, Shan <Shan.Lu@umassmed.edu>
Subject: Re: EMI commentary

Lishan:

Now | understand your point of concern. | should be fine either way, as OSU should
not care.

Shan-Lu

From: "Su, Lishan" <lishan su@med.unc.edu>
Date: Wednesday, February 12, 2020 at 5:55 PM

To: Shan-Lu Liu <liu.6244@osu.edu>

Cc: "Lu, Shan" <Shan.lu@umassmed.edu>

Subject: Re: EMI commentary

Current we are both senior and corresponding authors. | can be either. | am not sure
the UNC affiliation should be listed first or not... let’s think about this.

| agree Shan Lu should be a corresponding author too.

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>
Date: Wednesday, February 12, 2020 at 5:51 PM
To: "Su, Lishan" <lishan_su@med.unc.edu>




Cc: "Lu, Shan" <Shan.Lu@umassmed.edu>
Subject: Re: EMI commentary

Hi Shan,

Sure, no problem. | think you deserve senior and corresponding authorship.
Shan did not respond today...

Best.

Shan-Lu

Shan-Lu Liu, M.D., Ph.D.

Professor

Co-Director, Viruses and Emerging Pathogens Program
Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and Microbiology
The Ohio State University

1900 Coffey Rd, Room 480 VMAB

Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liu.6244(@osu.edu; shan-lu.liu@osumec.edu

From: "Su, Lishan" <lishan su@med.unc.edu>
Date: Wednesday, February 12, 2020 at 5:47 PM
To: Shan-Lu Liu <liu.6244@osu.edu>

Cc: "Lu, Shan" <Shan.Lu@umassmed.edu>

Subject: Re: EMI commentary

Shan-Lu:

Should we switch authorship order, with you first, me last?

| like the idea of adding more from our virology group, if Shan Lu/EMI can wait for the
signing delay.

It looks great. | hope it will help to clarify some of the confusions.

Did Feng Gao address the “shuttle vector” sequence claim in his ms? It is very similar
to the HIV insertion problem with such short alignments.

-Lishan



From: "Liu, Shan-Lu" <|iu.6244@osu.edu>

Date: Wednesday, February 12, 2020 at 5:12 PM

To: "Lu, Shan" <Shan.lu@umassmed.edu>

Cc: "Su, Lishan" <lishan_su@med.unc.edu>, "Saif, Linda" <saif.2@osu.edu>, "Weiss, Susan"
<weisssr@pennmedicine.upenn.edu>

Subject: EMI| commentary

Hi Shan,

Attached please find the final version of the commentary for your consideration to be
published at EMI.

Kindly advise.
Regards.

Shan-Lu



SARS-CoV-2: no evidence of a laboratory origin

Shan-Lu Liu '-234, Linda J. Saif +®, Susan Weiss ¢, and Lishan Su 7

" Center for Retrovirus Research, The Ohio State University,
Columbus, OH 43210, USA
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The emergence and outbreak of a newly discovered acute respiratory disease in
Wuhan, China, has affected greater than 40,000 people, and killed more than 1,000 as
of Feb. 10, 2020. A new human coronavirus, SARS-CoV-2, was quickly identified, and
the associated disease is now referred to as coronavirus disease discovered in 2019

(COVID-19) (https://globalbiodefense.com/novel-coronavirus-covid-19-portal/).

According to what has been reported [1, 2, 3], COVID-2019 seems to have similar
clinical manifestations to that of the severe acute respiratory syndrome (SARS) caused
by SARS-CoV. The SARS-CoV-2 genome sequence also has ~80% identity with SARS-
CoV, but it is most similar to some bat beta-coronaviruses, with the highest being >96%

identity [4, 5].

Currently, there are speculations, rumors and conspiracy theories that SARS-CoV-2
is of laboratory origin. Some people have alleged that the human SARS-CoV-2 was
leaked directly from a laboratory in Wuhan where a bat CoV (RaTG13) was recently
reported, which shared ~96% homology with the SARS-CoV-2 [4]. However, as we know,
the human SARS-CoV and intermediate host palm civet SARS-like CoV shared 99.8%
homology, with a total of 202 single-nucleotide (nt) variations (SNVs) identified across the
genome; among these SNVs, 200 were in the coding sequences, and among the 128
nonsynonymous mutations, 89 led to predicted radical amino-acid changes [6]. Given that
there are greater than 1000 nt differences between the human SARS-CoV-2 and the bat
RaTG13-CoV [4], which are distributed throughout the genome in a naturally occurring

pattern following the evolutionary characteristics typical of CoVs, it is highly unlikely that



RaTG13 CoV is the immediate source of SARS-CoV-2. The absence of a logical targeted
pattern in the new viral sequences and a close relative in a wildlife species (bats) are the
most revealing signs that SARS-CoV-2 evolved by natural evolution. A search for an
intermediate animal host between bats and humans is needed to identify animal CoVs
more closely related to human SARS-CoV-2. There is speculation that pangolins might
carry CoVs closely related to SARS-CoV-2, but the data to substantiate this is not yet

published (https://www.nature.com/articles/d41586-020-00364-2).

Another claim in Ghirese-social media points to a Nature Medicine paper published in
2015 [7], which reports the construction of a chimeric CoV with a bat CoV S gene
(SHCO014) in the backbone of a SARS CoV that has adapted to infect mice (MA15) and
is capable of infecting human cells [8]. However, this claim lacks any scientific basis and
must be discounted because of significant divergence in the genetic sequence of this

construct with the new SARS-CoV-2 (>5,000 nucleotides).

The mouse-adapted SARS virus (MA15) [9] was generated by serial passage of an
infectious wildtype SARS CoV clone in the respiratory tract of BALB/c mice. After 15
passages in mice, the SARS-CoV gained elevated replication and lung pathogenesis in
aged mice (hence M15), due to six coding genetic mutations associated with mouse
adaptation. It is likely that MA15 is highly attenuated te-so it can not replicate in human

cells or patients due to the mouse adaptation.



When the original SARS-CoV was isolated, it was concluded that the S gene from bat-
derived CoV, unlike that from human patients- or civets-derived viruses, was unable to
use human ACE?2 as a receptor for entry into human cells [10, 11]. Civets were proposed
to be an intermediate host of the bat-CoVs, capable of spreading SARS CoV to humans
[6, 12]. However, in 2013 several novel bat coronaviruses were isolated from Chinese
horseshoe bats and the bat SARS-like or SL-CoV-WIV1 was able to use ACE2 from
humans, civets and Chinese horseshoe bats for entry [8]. Combined with evolutionary
evidence that the bat ACE2 gene has been positively selected at the same contact sites
as the human ACE2 gene for interacting with SARS CoV [13], it was proposed that an
intermediate host may not be necessary and that some bat SL-CoVs may be able to
directly infect human hosts. To directly address this possibility, the exact S gene from bat
coronavirus SL-SHC014 was synthesized and used to generate a chimeric virus in the
mouse adapted MA15 SARS-CoV backbone. The resultant SL-SHC014-MA15 virus
could indeed efficiently use human ACE2 and replicate in primary human airway cells to
similar titers as epidemic strains of SARS-CoV. While SL-SHC014-MA15 can replicate
efficiently in young and aged mouse lungs, infection was attenuated, and less virus
antigen was present in the airway epithelium as compared to SARS MA15, which causes

lethal outcomes in aged mice [7].

Due to the elevated pathogenic activity of the SL-SHC014-MA15 chimeric virus
relative to the SARS-MA15 CoV in mice, such experiments with SL-SHC014-MA15
chimeric virus were later restricted as gain of function (GOF) studies under the US

government-mandated pause policy (https://www.nih.gov/about-nih/who-we-are/nih-




director/statements/nih-lifts-funding-pause-gain-function-research). The current COVID-

2019 epidemic has restarted the debate over the risks of constructing such viruses that
could have pandemic potential, irrespective of the finding that these bat CoVs already
exist in nature. Regardless, upon careful phylogenetic analyses by multiple international
groups [5, 14], the SARS-CoV-2 is undoubtedly distinct from SL-SHC014-MA15,
with >6,000 nucleotide differences across the whole genome. Therefore, once again there
is no credible evidence to support the claim that the SARS-CoV-2 is derived from the
chimeric SL-SHC014-MA15 virus. [Finally, we note that the synthetic and chimeric panels
of bat and SARS-like CoV led to the identification of remdesivir as a broad spectrum
inhibitor of all group 2b SARS-like coronaviruses tested in vitro or in vivo [15, 16],
providing critical pre-clinical data that has led to the ongoing clinical trials in China and is
critical for the future development of universal vaccines for all the SARS-like

coronaviruses.|

There are also rumors that the SARS-CoV-2 was artificially, or intentionally, made by
humans in the lab, and this is highlighted in one manuscript submitted to BioRxiv (a
manuscript sharing site prior to any peer review), claiming that SARS-CoV-2 has HIV
sequence in it and was thus likely generated in the laboratory. In a rebuttal paper led by
an HIV-1 expert Dr. Feng Gao, they used careful bioinformatics analyses to demonstrate
that the original claim of multiple HIV insertions into the SARS-CoV-2 is not HIV-1 specific
but random (Gao et al., EMI paper 2/12/2020 in press). Because of the many concerns
raised by the international community, the authors who made the initial claim have already

withdrawn this report.

- ‘[Commented [LS1]: Is this section really needed here?

)




Evolution is stepwise and accrues mutations gradually over time, whereas synthetic
constructs would typically use a known backbone and introduce logical or targeted
changes instead of the randomly occurring mutations that are present in naturally isolated
viruses such as bat CoV RaTG13. In our view, there is currently no credible evidence to
support the claim that SARS-CoV-2 originated from a laboratory-engineered CoV. It is
more likely that SARS-CoV-2 is a recombinant CoV generated in nature between a bat
CoV and another coronavirus in an intermediate animal host. More studies are needed to

explore this possibility and resolve the natural origin of SARS-CoV-2.
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From: Lu, Shan

To: Liu, Shan-Lu; Su, Lishan
Subject: RE: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your submission
Date: Sunday, February 16, 2020 12:56:04 PM

Evidence is too big and vague. Claims are those out there and our commentary addressed these
specific claims. So we can defend.

From: Liu, Shan-Lu <liu.6244@osu.edu>

Sent: Sunday, February 16, 2020 12:53 PM

To: Lu, Shan <Shan.Lu@umassmed.edu>; Su, Lishan <lishan_su@med.unc.edu>

Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your
submission

| am okay with the change for the title, but “claims” does not seem a good fit here
—“evidence” is better | feel.

From: "Lu, Shan" <Shan.lu@umassmed.edu>

Date: Sunday, February 16, 2020 at 12:51 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Su, Lishan" <lishan_su@med.unc.edu>

Subject: RE: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your
submission

Thanks, then let’s not having those two parts.
On the title, | do not need to use “current”.
How about this:

No credible claims supporting the laboratory engineering of SARS-CoV-2

Shan

From: Liu, Shan-Lu <liu.6244@osu.edu>

Sent: Sunday, February 16, 2020 12:43 PM

To: Lu, Shan <Shan.Lu@umassmed.edu>; Su, Lishan <lishan su@med.unc.edu>

Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your
submission

Shan,

| agree to delete those two parts. One was added by me, based on Linda’s email, and
another was also by me, based on Ralph’s comments.



| do not seem to prefer using “current”, but | get your point - perhaps we can use
“convincing”? “Credible” is not good for the title.

Thoughts?

Shan-Lu

From: "Lu, Shan" <Shan.lu@umassmed.edu>
Date: Sunday, February 16, 2020 at 12:30 PM
To: "Su, Lishan" <Jishan_su@med.unc.edu>, Shan-Lu Liu <liu.6244@osu.edu>

Subject: RE: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your
submission

See two attached documents:

1. Title of commentary: | agree that by removing “origin”, it is better. | also wonder if we can
add “current” in it?

2. Aslightly revised draft of commentary: | removed certain sentences (with tracking) to make
the commentary more focused. For your reference

Shan

From: Su, Lishan <lishan su@med.unc.edu>

Sent: Sunday, February 16, 2020 12:22 PM

To: Liu, Shan-Lu <liu.6244@osu.edu>

Cc: Lu, Shan <Shan.Lu@umassmed.edu>

Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your
submission

Yes, it can be removed from the title. Thanks,

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Sunday, February 16, 2020 at 12:21 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>

Cc: "Lu, Shan" <Shan.lu@umassmed.edu>

Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your

submission

Thanks Lishan. The word of “origin” may be removed?

Shan-Lu Liu sent from iPhone



On Feb 16, 2020, at 12:15 PM, Su, Lishan <lishan_su@med.unc.edu> wrote:

As discussed, see the final version with revised title and the last sentence.
best,

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 14, 2020 at 7:07 PM

To: "Lu, Shan" <Shan.lu@umassmed.edu>, "Su, Lishan"
<lishan_su@med.unc.edu>

Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes
required to your submission

Agree. For this reason, | think the last sentence to be added will make this
perfect point!

SL

From: "Lu, Shan" <Shan.lu@umassmed.edu>

Date: Friday, February 14, 2020 at 7:02 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Su, Lishan" <lishan_su@med.unc.edu>
Subject: RE: Emerging Microbes & Infections - TEMI-2020-0121 - changes
required to your submission

| actually am very concerned for the possibility of SARS-2 infection by lab people. Itis
much more contagious than SARS-1. Now every lab is interested in get a vial of virus to
do drug discovery. This can potentially a big issue. | don’t think most people have a
clue.

| actually was IBC chair at UMMS which is the only university which can do live SARS,
and my lab did live SARS work. How to manage such things is very tricky. Not just PPE,
but the whole design and logic.

Shan

From: Liu, Shan-Lu <liu.6244@osu.edu>
Sent: Friday, February 14, 2020 6:46 PM

To: Su, Lishan <lishan su@med.unc.edu>; Lu, Shan <Shan.Lu@umassmed.edu>
Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to



your submission

Yes, he was infected in the lab!

Shan-Lu

From: "Su, Lishan" <lishan su@med.unc.edu>

Date: Friday, February 14, 2020 at 6:39 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Lu, Shan" <Shan.Lu@umassmed.edu>
Subject: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes
required to your submission

We are on the same page. Our position on this bio safety ethic issue should be neutral.
Your former colleague was infected with sars2 in the lab?

-Lishan
<Liu et al_EMI Commentary_15 references[1]-Final.docx>



From: Su, Lishan

To: Liu, Shan-Lu; Lu, Shan

Subject: Re: 2019-nCoV-EMI_commentary

Date: Wednesday, February 12, 2020 12:58:49 AM
Attachments: image001.png

SHC014-MA15 v 2019 ncoV-SLL-sls-SLL-ref.docx

My endnote is not working with the word, even after loading the X9 verstion. | have
put the references in the text. Could either of you format it with your endnote?
Thanks,

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Tuesday, February 11, 2020 at 7:44 PM

To: "Lu, Shan" <Shan.Lu@umassmed.edu>, "Su, Lishan" <lishan_su@med.unc.edu>
Subject: Re: 2019-nCoV-EMI_commentary

Sounds good, thank you. | still like “however” over “In contrast” — it just reads better

Shan: Are you sure that you prefer not to be included in the coauthorship? Before |
send, | think we should have the authorship listed, along with affiliations. Lishan
should be the first author, unless he prefers otherwise. Agreed?

Shan-Lu

From: "Lu, Shan" <Shan.Lu@umassmed.edu>

Date: Tuesday, February 11, 2020 at 7:34 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>, Shan-Lu Liu <liu.6244@osu.edu>
Subject: RE: 2019-nCoV-EMI_commentary

| made some minor change for the following:

In summary, there is no credible evidence at this point to support the claims that the 2019-nCoV was
originated from a laboratory-engineered CoV. In contrast, we cannot rule out the possibility that
2019-nCoV is a recombinant generated in nature between a bat CoV and another coronavirus in an
intermediate host. More studies are needed to explore this possibility and resolve the origin of
2019-nCoV.

Maybe now SLL can send the next version to other CoV experts?

From: Su, Lishan <lishan_su@med.unc.edu>

Sent: Tuesday, February 11, 2020 5:47 PM

To: Liu, Shan-Lu <liu.6244@osu.edu>; Lu, Shan <Shan.Lu@umassmed.edu>
Subject: Re: 2019-nCoV-EMI_commentary



See the new version with all incorporated.

-Lishan

From: "Liu, Shan-Lu" <|iu.6244@osu.edu>
Date: Tuesday, February 11, 2020 at 4:26 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Lu, Shan" <Shan.Lu@umassmed.edu>
Subject: Re: 2019-nCoV-EMI_commentary

| have made additional changes to the Lishan’s version, see attached.

Lishan: | share your concern, and that is one reason that Shan, the editor, decides to
have a short version.

Shan-Lu

From: "Su, Lishan" <lishan_su@med.unc.edu>
Date: Tuesday, February 11, 2020 at 4:16 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Lu, Shan" <Shan.Lu@umassmed.edu>
Subject: Re: 2019-nCoV-EMI_commentary

The new title is good if we will cover the RaTG13 and HIV insertion issues.
| am still worried if we can shed any light on the major claim of RaTG13 lab
escape/evolution in other hosts/humans over the years...?

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>
Date: Tuesday, February 11, 2020 at 3:26 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Lu, Shan" <Shan.Lu@umassmed.edu>
Subject: Re: 2019-nCoV-EMI_commentary

Perhaps Lishan can take a look at the latest version, which has the new title | suggested, and modify
it as needed.

The last paragraph is also crucial, but | did not have time to work on it because of a meeting this
morning.

Once we have almost a final draft, | will contact Linda Saif, Stanley Perlman, Thomas Gallgaher etc. to
see if they are willing to join, but this may delay the publishing time.

SL

From: "Su, Lishan" <lishan su@med.unc.edu>
Date: Tuesday, February 11, 2020 at 1:52 PM



To: "Lu, Shan" <Shan.lu@umassmed.edu>, Shan-Lu Liu <liu.6244@osu.edu>
Subject: Re: 2019-nCoV-EMI_commentary

| agree that it should be simple and clear. | have included some details in the 15t draft
for your information. There is not intention to defend Baric, but to clarify the facts.

Regarding all three, are you combining Goa Feng’s piece with this one? For the
RaTG13, it involves complicated viral evolution kinetics and maybe hard to simply
clarify...

Best,

-Lishan

From: "Lu, Shan" <Shan.lu@umassmed.edu>

Date: Tuesday, February 11, 2020 at 1:44 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Liu, Shan-Lu" <liu.6244@osu.edu>
Subject: RE: 2019-nCoV-EMI_commentary

Sorry here is the attachment with tracking

From: Lu, Shan

Sent: Tuesday, February 11, 2020 1:44 PM

To: 'Su, Lishan' <lishan su@med.unc.edu>; Liu, Shan-Lu <liu.6244@osu.edu>
Subject: RE: 2019-nCoV-EMI_commentary

Hi, I am adding Shuying from my group. She just read the last draft from Lishan and identified a few
errors (with tracking).

Also | just had a phone call with SSL and we agreed on the following:

1. We need to make this commentary very simple and short;

2. Itis better not going to too much science/tech details as it can only confuse people and
provide more room for people to raise more questions;

3. We don’t want to appear that we are defending Ralph even though he did nothing wrong.

4. We feel it is best to cover 3 issues in this commentary (for the above reason, plus it is more

powerful to cover multiple issues in one summary)
5. 7??

SLL: please add anything | missed.

Shan

From: Su, Lishan <lishan_su@med.unc.edu>
Sent: Tuesday, February 11, 2020 12:52 PM




To: Lu, Shan <Shan.Lu@umassmed.edu>; Liu, Shan-Lu <|iu.6244@osu.edu>
Subject: Re: 2019-nCoV-EMI_commentary

Thanks. Looking at Shanlu’s version, we may need a separate for the RaTG13 vs lab
accident theory...

-Lishan

From: "Lu, Shan" <Shan.lu@umassmed.edu>

Date: Tuesday, February 11, 2020 at 12:44 PM

To: "Liu, Shan-Lu" <liu.6244@osu.edu>, "Su, Lishan" <lishan su@med.unc.edu>
Subject: RE: 2019-nCoV-EMI_commentary

Here is my new version based on SLL’s. highlighted areas are my new version (I did not leave
tracking as it is too messy). Please take a look then we can focus on the chimeric one which needs
more simplification as | can see. We may not need to go too deep in science as it can only confuse
more people and found more issues from those who has suspicion.

Shan

From: Liu, Shan-Lu <liu.6244@osu.edu>

Sent: Tuesday, February 11, 2020 11:22 AM

To: Lu, Shan <Shan.Lu@umassmed.edu>; Su, Lishan <lishan_su@med.unc.edu>
Cc: Liu, Shan-Lu <liu.6244@osu.edu>

Subject: 2019-nCoV-EMI_commentary

LIU.6244@OSU.EDU appears similar to someone who previously sent you email, but may not be that

person. Learn why this could be a risk Feedback

Thanks.

Shan-Lu
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Tentative Title: Is 2019-nCoV laboratory origin?

The emergence and outbreak of a newly discovered acute respiratory
disease in Wuhan, China, has affected greater than 40,000 people, and
killed more than 1000 as of Feb. 10, 2020. A novel human coronavirus,
2019-nCoV, was quickly identified, and the associated disease is now
referred to as novel coronavirus pneumonia (NCP) or coronavirus disease
discovered in 2019 (COVID-19).

According to what has been reported (Wang, D. et al. Clinical Characteristics of
138 Hospitalized Patients With 2019 Novel Coronavirus-Infected Pneumonia in Wuhan,
China. JAMA (2020), Chen, N. et al. Epidemiological and clinical characteristics of 99
cases of 2019 novel coronavirus pneumonia in Wuhan, China: a descriptive study.
Lancet (2020). Chang et al. Epidemiologic and Clinical Characteristics of Novel
Coronavirus Infections Involving 13 Patients Outside Wuhan, China. JAMA (2020).),
NCP seems to have similar clinical manifestations to that of the severe
acute respiratory syndrome (SARS) caused by SARS-CoV. The 2019-nCoV
genome sequence also has ~80% identity with SARS-CoV, but is most
similar to some bat beta-coronaviruses, with the highest being >96%
identity (Zhu, N. et al. A Novel Coronavirus from Patients with Pneumonia in China,
2019. N Engl J Med (2020); Zhou, P. et al. A pneumonia outbreak associated with a

new coronavirus of probable bat origin. Nature (2020)).

Currently, there are speculations or rumors that the 2019-CoV is of a
laboratory origin. First, certain people suspected that the 2019-nCoV is
directly leaked from a laboratory in Wuhan where a bat CoV (RaTG13) was
recently reported, which shared ~96% homology with the 2019-nCoV
(Zhou, P. et al. A pneumonia outbreak associated with a new coronavirus of
probable bat origin. Nature (2020)). However, as we now know, the SARS-



CoV and palm civets CoV shared 99.8% homology, which is only about 60
nt. Given that there are greater than 1000 nt differences between 2019-
nCoV and RaTGa3 (Zhou, P. et al. A pneumonia outbreak associated with a new
coronavirus of probable bat origin. Nature (2020).), it is highly unlikely RaTGz13 is
the immediate source of 2019-nCoV; this is particularly true in light of the
low mutation rate of the coronaviruses. An intermediate host between bats
and humans is likely involved.

Another claim points to a Nature Medicine paper published in 2015
(Menachery, V.D. et al. A SARS-like cluster of circulating bat coronaviruses
shows potential for human emergence. Nat Med 21, 1508-1513 (2015),
which reports the construction of a chimeric CoV with a bat CoV S gene
(SHCo14, Ge, X.Y. et al. Isolation and characterization of a bat SARS-like
coronavirus that uses the ACE2 receptor. Nature 503, 535-538 (2013)) in the
backbone of a SARS CoV that has adapted to infect mice (MA15) and is
capable of infecting human cells. However, this claim lacks any scientific
basis and must be discounted.

The recombinant mouse-adapted SARS virus (MA15) (PLoS Pathog. 2007
Jan;3(2):e5) was generated by serial passages of an infectious SARS CoV
clone in the respiratory tract of BALB/c mice. After 15 rounds of passage in
mice, the SARS-CoV gained elevated replication and lung pathogenesis in
aged mice (hence M15), due to six coding mutations associated with mouse
adaptation. Itis likely that MA15 is highly attenuated to replicate in human
cells or patients due to the mouse adaptation.

When the SARS-CoV was isolated, it was concluded that the S gene from
bat-derived CoV, unlike that from human patients- or civets-derived
viruses, was not able to use human ACE2 as a receptor for entry (Li, W. et al.



Angiotensin-converting enzyme 2 is a functional receptor for the SARS
coronavirus. Nature 426, 450-454 (2003);Li, F., Li, W., Farzan, M. &
Harrison, S.C. Structure of SARS coronavirus spike receptor-binding
domain complexed with receptor. Science 309, 1864-1868 (2005)). Civets
were proposed to be an intermediate host of the bat-CoVs before they
spread to humans. However, several novel bat coronaviruses were isolated
from Chinese horseshoe bats in 2013 and the bat SARS-like (SL)-CoV-WIV1
was able to use ACE2 from humans, civets and Chinese horseshoe bats for
entry (Ge, X.Y. et al. Isolation and characterization of a bat SARS-like
coronavirus that uses the ACE2 receptor. Nature 503, 535-538 (2013)).
Combined with evolutionary evidence that the bat ACE2 gene has been
positively selected at the same contact sites as human ACE2 gene for
interaction with SARS CoV (Demogines, A., Farzan, M. & Sawyer, S.L.
Evidence for ACE2-utilizing coronaviruses (CoVs) related to severe acute
respiratory syndrome CoV in bats. J Virol 86, 6350-6353 (2012)), it was
proposed that intermediate hosts may not be necessary and that some bat
SL-CoVs may directly infect human hosts. To directly address this
possibility, the S gene from bat coronavirus SL-SHCo14 was used to
generate a chimeric virus in the mouse adapted MA15 SARS-CoV backbone.
The resultant SL-SHCo14-MAz15 virus can indeed efficiently use human
ACE2 and replicate efficiently in primary human airway cells to similar titers
as epidemic strains of SARS-CoV. Importantly, SHCo14-MA15 can replicate
efficiently in the mouse lung, leading to severe pathogenesis (Nat Med 21,
1508-1513 (2015)).

Due to the elevated pathogenic activity of the SHCo14-MA15 chimeric virus
relative to the SARS-MA15 CoV in mice, such experiments with SHCo14-
MA15 chimeric virus were considered as gain of function (GOF) studies and
briefly paused by the US government. The NCP epidemic has restarted the
debate over the risks constructing such viruses with pandemic potentials.



Regardless, upon careful phylogenetic analyses by multiple international
groups (Wu, A. et al. Genome Composition and Divergence of the Novel
Coronavirus (2019-nCoV) Originating in China. Cell Host Microbe (2020);
Emerg Microbes Infect g, 313-319 (2020); Zhu, N. et al. A Novel Coronavirus
from Patients with Pneumonia in China, 2019. N Engl J Med (2020)), the
2019-nCoV is unmistakably distinct from SARS-like viruses including
SHCo14-MA1s, with >5ooo nt differences across the whole genome.
Therefore, there is NO credible evidence to support the claim that the 2019-
nCoV is derived from the chimeric SHCo14-MA15 virus.

There are also rumors that the 2019-nCoV is artificially, or intentionally,
made by humans in the lab, and this is highlighted in one manuscript
submitted to BioRxiv, claiming that 2019-nCoV has HIV sequence in it and
thus likely generated in the laboratory. A rebuttal paper led by HIV-1 expert
Dr. Feng Gao has used careful bioinformatics analyses to demonstrate that
the original claim of multiple HIV insertions into the 2019-nCoV is not HIV-1
specific but random (EMI paper 2/12/2020). Because of the many concerns
raised by the international community, the authors who made the initial
claim have recently decided to withdraw this report.

In summary, we believe that there is no concrete evidence to support the
claims that the 2019-nCoV was originated from a laboratory-engineered
CoV. However, we cannot rule out the possibility that 2019-nCoV is a
recombinant generated in nature between a bat CoV and another
coronavirus in humans or an intermediate host. More studies are needed to
explore this possibility and resolve the origin of 2019-nCoV.
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The emergence and outbreak of a newly discovered acute respiratory disease in
Wuhan, China, has affected greater than 40,000 people, and killed more than 1,000 as
of Feb. 10, 2020. A new human coronavirus, SARS-CoV-2, was quickly identified, and
the associated disease is now referred to as coronavirus disease discovered in 2019

(COVID-19) (https://globalbiodefense.com/novel-coronavirus-covid-19-portal/).

According to what has been reported [1-3], COVID-2019 seems to have similar clinical
manifestations to that of the severe acute respiratory syndrome (SARS) caused by SARS-
CoV. The SARS-CoV-2 genome sequence also has ~80% identity with SARS-CoV, but it

is most similar to some bat beta-coronaviruses, with the highest being >96% identity [4,5].

Currently, there are speculations, rumors and conspiracy theories that SARS-CoV-2
is of laboratory origin. Some people have alleged that the human SARS-CoV-2 was
leaked directly from a laboratory in Wuhan where a bat CoV (RaTG13) was recently
reported, which shared ~96% homology with the SARS-CoV-2 [4]. However, as we know,
the human SARS-CoV and intermediate host palm civet SARS-like CoV shared 99.8%
homology, with a total of 202 single-nucleotide (nt) variations (SNVs) identified across the
genome [6]. Given that there are greater than 1000 nt differences between the human
SARS-CoV-2 and the bat RaTG13-CoV [4], which are distributed throughout the genome
in a naturally occurring pattern following the evolutionary characteristics typical of CoVs,
it is highly unlikely that RaTG13 CoV is the immediate source of SARS-CoV-2. The
absence of a logical targeted pattern in the new viral sequences and a close relative in a

wildlife species (bats) are the most revealing signs that SARS-CoV-2 evolved by natural
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evolution. A search for an intermediate animal host between bats and humans is needed
to identify animal CoVs more closely related to human SARS-CoV-2. There is speculation
that pangolins might carry CoVs closely related to SARS-CoV-2, but the data to

substantiate this is not yet published (https://www.nature.com/articles/d41586-020-

00364-2).

Another claim in Chinese social media points to a Nature Medicine paper published in
2015 [7], which reports the construction of a chimeric CoV with a bat CoV S gene
(SHCO014) in the backbone of a SARS CoV that has adapted to infect mice (MA15) and
is capable of infecting human cells [8]. However, this claim lacks any scientific basis and
must be discounted because of significant divergence in the genetic sequence of this

construct with the new SARS-CoV-2 (>5,000 nucleotides).

The mouse-adapted SARS virus (MA15) [9] was generated by serial passage of an
infectious wildtype SARS CoV clone in the respiratory tract of BALB/c mice. After 15
passages in mice, the SARS-CoV gained elevated replication and lung pathogenesis in
aged mice (hence M15), due to six coding genetic mutations associated with mouse
adaptation. It is likely that MA15 is highly attenuated to replicate in human cells or patients

due to the mouse adaptation.

When the original SARS-CoV was isolated, it was concluded that the S gene from bat-
derived CoV, unlike that from human patients- or civets-derived viruses, was unable to

use human ACE2 as a receptor for entry into human cells [10,11]. Civets were proposed
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to be an intermediate host of the bat-CoVs, capable of spreading SARS CoV to humans
[6,12]. However, in 2013 several novel bat coronaviruses were isolated from Chinese
horseshoe bats and the bat SARS-like or SL-CoV-WIV1 was able to use ACE2 from
humans, civets and Chinese horseshoe bats for entry [8]. Combined with evolutionary
evidence that the bat ACE2 gene has been positively selected at the same contact sites
as the human ACEZ2 gene for interacting with SARS CoV [13], it was proposed that an
intermediate host may not be necessary and that some bat SL-CoVs may be able to
directly infect human hosts. To directly address this possibility, the exact S gene from bat
coronavirus SL-SHCO014 was synthesized and used to generate a chimeric virus in the
mouse adapted MA15 SARS-CoV backbone. The resultant SL-SHC014-MA15 virus
could indeed efficiently use human ACEZ2 and replicate in primary human airway cells to
similar titers as epidemic strains of SARS-CoV. While SL-SHC014-MA15 can replicate
efficiently in young and aged mouse lungs, infection was attenuated, and less virus
antigen was present in the airway epithelium as compared to SARS MA15, which causes

lethal outcomes in aged mice [7].

Due to the elevated pathogenic activity of the SL-SHC014-MA15 chimeric virus
relative to the SARS-MA15 CoV in mice, such experiments with SL-SHC014-MA15
chimeric virus were later restricted as gain of function (GOF) studies under the US

government-mandated pause policy (https://www.nih.gov/about-nih/who-we-are/nih-

director/statements/nih-lifts-funding-pause-gain-function-research). The current COVID-

2019 epidemic has restarted the debate over the risks of constructing such viruses that

could have pandemic potential, irrespective of the finding that these bat CoVs already
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exist in nature. Regardless, upon careful phylogenetic analyses by multiple international
groups [5,14], the SARS-CoV-2 is undoubtedly distinct from SL-SHC014-MA15,
with >6,000 nucleotide differences across the whole genome. Therefore, once again there
is no credible evidence to support the claim that the SARS-CoV-2 is derived from the

chimeric SL-SHC014-MA15 virus.

There are also rumors that the SARS-CoV-2 was artificially, or intentionally, made by
humans in the lab, and this is highlighted in one manuscript submitted to BioRxiv (a
manuscript sharing site prior to any peer review), claiming that SARS-CoV-2 has HIV
sequence in it and was thus likely generated in the laboratory. In a rebuttal paper led by
an HIV-1 virologist Dr. Feng Gao, they used careful bioinformatics analyses to
demonstrate that the original claim of multiple HIV insertions into the SARS-CoV-2 is not
HIV-1 specific but random [15]. Because of the many concerns raised by the international

community, the authors who made the initial claim have already withdrawn this report.

Evolution is stepwise and accrues mutations gradually over time, whereas synthetic
constructs would typically use a known backbone and introduce logical or targeted
changes instead of the randomly occurring mutations that are present in naturally isolated
viruses such as bat CoV RaTG13. In our view, there is currently no credible evidence to
support the claim that SARS-CoV-2 originated from a laboratory-engineered CoV. It is
more likely that SARS-CoV-2 is a recombinant CoV generated in nature between a bat
CoV and another coronavirus in an intermediate animal host. More studies are needed to
explore this possibility and resolve the natural origin of SARS-CoV-2. We should

emphasize that, although SARS-CoV-2 shows no evidence of laboratory origin, viruses
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with such great public health threats must be handled properly in the laboratory and also

properly regulated by the scientific community and governments.
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Subject: Re: 2019-nCoV-EMI_commentary
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See the new version with all incorporated.

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Tuesday, February 11, 2020 at 4:26 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Lu, Shan" <Shan.Lu@umassmed.edu>
Subject: Re: 2019-nCoV-EMI_commentary

| have made additional changes to the Lishan’s version, see attached.

Lishan: | share your concern, and that is one reason that Shan, the editor, decides to
have a short version.

Shan-Lu

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Tuesday, February 11, 2020 at 4:16 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Lu, Shan" <Shan.Lu@umassmed.edu>
Subject: Re: 2019-nCoV-EMI_commentary

The new title is good if we will cover the RaTG13 and HIV insertion issues.
| am still worried if we can shed any light on the major claim of RaTG13 lab
escape/evolution in other hosts/humans over the years...?

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Tuesday, February 11, 2020 at 3:26 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Lu, Shan" <Shan.Lu@umassmed.edu>
Subject: Re: 2019-nCoV-EMI_commentary

Perhaps Lishan can take a look at the latest version, which has the new title | suggested, and modify
it as needed.

The last paragraph is also crucial, but | did not have time to work on it because of a meeting this
morning.

Once we have almost a final draft, | will contact Linda Saif, Stanley Perlman, Thomas Gallgaher etc. to
see if they are willing to join, but this may delay the publishing time.
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From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Tuesday, February 11, 2020 at 1:52 PM

To: "Lu, Shan" <Shan.Lu@umassmed.edu>, Shan-Lu Liu <liu.6244@osu.edu>
Subject: Re: 2019-nCoV-EMI_commentary

| agree that it should be simple and clear. | have included some details in the 15t draft
for your information. There is not intention to defend Baric, but to clarify the facts.

Regarding all three, are you combining Goa Feng’s piece with this one? For the
RaTG13, it involves complicated viral evolution kinetics and maybe hard to simply
clarify...

Best,

-Lishan

From: "Lu, Shan" <Shan.Lu@umassmed.edu>

Date: Tuesday, February 11, 2020 at 1:44 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Liu, Shan-Lu" <liu.6244@osu.edu>
Subject: RE: 2019-nCoV-EMI_commentary

Sorry here is the attachment with tracking

From: Lu, Shan

Sent: Tuesday, February 11, 2020 1:44 PM

To: 'Su, Lishan' <lishan_su@med.unc.edu>; Liu, Shan-Lu <liu.6244@osu.edu>
Subject: RE: 2019-nCoV-EMI_commentary

Hi, | am adding Shuying from my group. She just read the last draft from Lishan and identified a few
errors (with tracking).

Also | just had a phone call with SSL and we agreed on the following:

1. We need to make this commentary very simple and short;

2. Itis better not going to too much science/tech details as it can only confuse people and
provide more room for people to raise more questions;

3. We don’t want to appear that we are defending Ralph even though he did nothing wrong.

4. We feel it is best to cover 3 issues in this commentary (for the above reason, plus it is more

powerful to cover multiple issues in one summary)
5.7??



SLL: please add anything | missed.

Shan

From: Su, Lishan <lishan su@med.unc.edu>
Sent: Tuesday, February 11, 2020 12:52 PM

To: Lu, Shan <Shan.Lu@umassmed.edu>; Liu, Shan-Lu <|iu.6244@osu.edu>
Subject: Re: 2019-nCoV-EMI_commentary

Thanks. Looking at Shanlu’s version, we may need a separate for the RaTG13 vs lab
accident theory...

-Lishan

From: "Lu, Shan" <Shan.lu@umassmed.edu>

Date: Tuesday, February 11, 2020 at 12:44 PM

To: "Liu, Shan-Lu" <liu.6244@osu.edu>, "Su, Lishan" <Jishan_su@med.unc.edu>
Subject: RE: 2019-nCoV-EMI_commentary

Here is my new version based on SLL’s. highlighted areas are my new version (I did not leave
tracking as it is too messy). Please take a look then we can focus on the chimeric one which needs
more simplification as | can see. We may not need to go too deep in science as it can only confuse
more people and found more issues from those who has suspicion.

Shan

From: Liu, Shan-Lu <liu.6244@osu.edu>
Sent: Tuesday, February 11, 2020 11:22 AM
To: Lu, Shan <Shan.Lu@umassmed.edu>; Su, Lishan <lishan_su@med.unc.edu>

Cc: Liu, Shan-Lu <liu.6244@osu.edu>
Subject: 2019-nCoV-EMI_commentary

LIU.6244@OSU.EDU appears similar to someone who previously sent you email, but may not be that
person. Learn why this could be a risk

Feedback

Thanks.
Shan-Lu

0 [HE OHI0 STATE UNIVERSITY

Shan-Lu Liu, M.D., Ph.D.
Professor
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Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473
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Tentative Title: Is 2019-nCoV laboratory origin-eflaberatery?

The emergence and outbreak of a newly discovered acute respiratory
disease in Wuhan, China, has affected greater than 40,000 people, and
killed more than 1000 as of Feb. 10, 2020. A novel human coronavirus,
2019-nCoV, was quickly identified, and the associated disease is now
referred to as novel coronavirus pneumonia (NCP) or coronavirus disease
identified 2019 (COVID-19).

According to what has been reported (Lancet, NEJM 2020), NCP seems to
have similar clinical manifestations to that of the severe acute respiratory
syndrome (SARS) caused by SARS-CoV. The 2019-nCoV genome
sequence also has “80% identity with SARS-CoV, but most similar to

some bat beta-coronaviruses, with the highest being >96% identity.

Currently, there are speculations or rumors that the 2019-CoV is of a
laboratory origin. First, certain people suspected that the 2019-nCoV is
directly leaked from a laboratory in Wuhan as a bat CoV (RaTG13) was
recently reported by that laboratory and it shared "96% homology with
the 2019-nCoV (Nature, 2020). However, as we now know, the SARS-
CoV and palm civets CoV shared 99.8% homology, which is only about 60
nt. Given that there are greater than 1000 nt differences between 2019-
nCoV and RaTG13, it is highly unlikely RaTG13 is the immediate source
of 2019-nCoV; this is particular true in light of the low mutation rate of
the coronaviruses. Searching for an immediate host between bat and

humans is needed.

Another claim points to a Nature Medicine paper published in 2015,

which reports the construction of a chimeric CoV with a bat CoV S gene



(SHCO014) in the backbone of a SARS CoV that has adapted to infect mice
(MA15) and is capable of infecting human cells. However, this claim lacks

any scientific basis and must be discounted.

The recombinant mouse-adapted SARS virus (MA15) (PLoS Pathog. 2007
Jan;3(1):e5) was generated by serial passages of an infectious SARS CoV
clone in the respiratory tract of BALB/c mice. After 15 rounds of passage
in mice, the SARS-CoV gained elevated replication and lung pathogenesis
in aged mice (hence M15), due to six coding mutations associated with
mouse adaptation. It is likely that MA15 is highly attenuated to replicate

in human cells or patients due to the mouse adaptation.

When the SARS-CoV was isolated, it was concluded that the S gene from
bat-derived CoV, unlike that from human patients- or civets-derived
viruses, was not able to use human ACE2 as a receptor for entry. Civets
were proposed to be an intermediate host of the bat-CoVs before they
spread to humans (SARS-CoV review?). However, several novel bat
coronaviruses were isolated from Chinese horseshoe bats in 2013 and the
bat SARS-like or SL-CoV-WIV1 was able to use ACE2 from humans,
civets and Chinese horseshoe bats for entry (Nature 2013). Combined
with evolutionary evidence that the bat ACE2 gene has been positively
selected at the same contact sites as human ACE2 gene for interaction
with SARS CoV (JVI 2012), it was proposed that intermediate hosts may
not be necessary and some bat SL-CoVs may directly infect human hosts.
To directly address this possibility, the S gene from bat coronavirus SL-
SHCO014 was used to generate a chimeric virus in the mouse adapted
MA15 SARS-CoV backbone. The resultant SL-SHC014-MA15 virus can
efficiently use human ACE2 and replicate efficiently in primary human

airway cells to similar titers as epidemic strains of SARS-CoV.



Importantly, SHC014-MA15 can replicate efficiently in the mouse lung,
leading to severe pathogenesis (Nat. Med. 2015).

Due to the elevated pathogenic activity of the SHC014-MA15 chimeric
virus relative to the SARS-MA15 CoV in mice, such experiments with
SHCO014- MA15 chimeric virus are considered as gain of function (GOF)
studies under the US government-mandated pause. Ne-mere-bat-GoV-
viras: The NCP epidemic has restarted the debate over the risks
constructing such viruses with pandemic potential. Regarding its lineage
relationship with 2019 nCoV, however, after careful phylogenetic
analyses by multiple international groups (EMI, Nature...2020), the 2019
nCoV is unmistakably distinct from SHC014- MA15 with >5000 nt
differences in their genomes. There is NO credible evidence to support
the claim that the 2019 nCoV was derived from the chimeric SHC014-
MA15 virus.

There are also rumors that the 2019-nCoV is artificially, or intentionally,
made by humans in the lab, and this is highlighted in one manuscript
submitted to BioRxiv, claiming that 2019-nCoV has HIV sequence in it
and thus likely generated in the laboratory. A rebuttal paper led by HIV-1
expert Dr. Feng Gao has used careful bioinformatics analyses to
demonstrate that the original claim of multiple HIV insertions into the
2019-nCoV is not HIV-1 specific but random (EMI paper 2/12/2020).
Because of the many concerns raised by the international community, the
authors who made the initial claim have recently decided to withdraw
this report.

In summary, there is no evidence to support the claims that the 2019 nCoV
was originated from a laboratory engineered CoV. Phylogenetic analyses of
all reported CoV genomes by multiple international groups support the
conclusion that 2019 nCoV is a novel virus......?



From: Su, Lishan

To: Liu, Shan-Lu

Subject: Re: [External] Re: Your article proofs for review (ID# TEMI 1733440)
Date: Friday, February 21, 2020 5:35:47 PM

Attachments: image001.png
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Done, and waiting to be submitted after hearing from Linda.

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 3:07 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>

Subject: Re: [External] Re: Your article proofs for review (ID# TEMI 1733440)

Lishan,

Do you have the corrected proof? Thanks for doing this. | am almost done with the
meeting.

SL

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Friday, February 21, 2020 at 11:52 AM

To: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>, Shan-Lu Liu <liu.6244@osu.edu>
Subject: Re: [External] Re: Your article proofs for review (ID# TEMI 1733440)

| agree with you on these points, but NIH/government at the time put it as a gof study
relative to the original S antigen...

-Lishan

From: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>

Date: Friday, February 21, 2020 at 2:51 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Liu, Shan-Lu" <liu.6244@osu.edu>
Subject: Re: [External] Re: Your article proofs for review (ID# TEMI 1733440)

Is the adaptation of MA15 to mice considered “gain of function”- that selected virus is more
virulent than SHCO014-MA15 chimeric virus? Seems to me like more loss of function relative to
MA15 when inserting the bat derived spike. MA15 with the urbani spike is like de- adapting
the virus to mice.



From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Friday, February 21, 2020 at 1:40 PM

To: "Liu, Shan-Lu" <liu.6244@osu.edu>, "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>
Subject: Re: [External] Re: Your article proofs for review (ID# TEMI 1733440)

| have noticed that too, probably happened when we tried to simplify the chimeric
virus paragraph, and | think Ralph had added the attenuation sentence relative to
M15 in mice...

What was reported in the NM paper was that the SHC014-rMA15 chimeric virus was
less pathogenic than M15, but more so than the chimeric M15 virus with the original
Urbani Spike-gene in M15, probably due to one of the 6 mutations in the M15 S gene.

See old sentence:
Due to the elevated pathogenic activity of the SHC014-MA15 chimeric

virus relative to the original human Urbani S-MA15 chimeric virus in mice,
such experiments with SHC014- MA15 chimeric virus are considered as
gain of function (GOF) studies...

I will try to fix this.
Thanks,

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 12:14 PM

To: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>

Cc: "Su, Lishan" <lishan_su@med.unc.edu>

Subject: Re: [External] Re: Your article proofs for review (ID# TEMI 1733440)

Lishan: see below comments from Susan.
Susan: thank you. | had the same question before — Lishan, could you explain this?

Shan-Lu

From: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>

Date: Friday, February 21, 2020 at 9:06 AM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Re: [External] Re: Your article proofs for review (ID# TEMI 1733440)



Please list me as Susan R Weiss (with the “R”). there are too many other Susan Weiss’

| noticed what looks like a contradictory statement in the paper- sorry | missed it before- |
highlighted in yellow lines 124-133. The first part says chimeric virus is attenuated producing
less antigen than MA15 but the next part says it has elevated activity- this seems contradictory

| remain concerned about the insertion of the furin site

Susan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 10:05 AM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Saif, Linda" <saif.2@osu.edu>, "Weiss, Susan"
<weisssr@pennmedicine.upenn.edu>

Subject: [External] Re: Your article proofs for review (ID# TEMI 1733440)

We agreed to add this link to the proof to the third paragraph regarding RaTG13.

The Proximal Origin of SARS-CoV-2
http://virological.org/t/the-proximal-origin-of-sars-cov-2/398
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Shan-Lu Liu, M.D., Ph.D.
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Phone: (614) 292-8690

Fax: (614) 292-6473
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From: Shan-Lu Liu <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 4:46 AM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Saif, Linda" <saif.2@osu.edu>, Susan Weiss
<weisssr@pennmedicine.upenn.edu>

Subject: FW: Your article proofs for review (ID# TEMI 1733440)



All,
See message below and also the attached proof.

Please mark your changes in the attached PDF file, and Lishan and | will incorporate
to finalize.

Thanks.

Shan-Lu

From: "TEMI-production@journals.tandf.co.uk" <cats@taylorandfrancis.com>

Reply-To: "TEMI-production@journals.tandf.co.uk" <TEMI-production@journals.tandf.co.uk>
Date: Friday, February 21, 2020 at 4:13 AM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Your article proofs for review (ID# TEMI 1733440)

Article: No credible evidence supporting claims of the laboratory engineering of SARS-CoV-2
Journal: Emerging Microbes & Infections (TEMI)

Article ID: TEMI 1733440

Dear Shan-Lu Liu,

Your article proofs are now available for review through the Central Article Tracking System
(CATYS) at: https://cats.informa.com/PTS/in?ut=B2AB6692AA414D96905B5S9E6CS1FA240 .

PLEASE NOTE: The CATS system only supports Internet Explorer 6 (and later), or Firefox 3
(and later) browser software. Popup blockers should be disabled. If you have any difficulty
using CATS, please contact me.

* Your User Name is: -

* If you do not know your password, you may reset it here:
http://cats.informa.com/PTS/forgottenPassword.do

1. Click on 'Review Proofs'.
2. Select 'Download PDF'.

3. Follow the guidance on the proof cover sheet to return your corrections. Please limit
changes to answering any author queries and to correcting errors. We would not expect to
receive more than 30 corrections.

Please check your proofs thoroughly before submitting your corrections as once they have
been submitted we are unable to accept further corrections. If you have any queries, please
email me.



To avoid delaying publication of your article, please approve these proofs or return any
corrections by 26 Feb 2020.

Reprint and issue orders may be placed by logging in to your CATS account and accessing the
order form on the "Additional Actions" menu. If you have any questions on this process,
please contact me or visit our author services site

https://authorservices.taylorandfrancis.com/ordering-print-copies-of-your-article/

* The DOI of your paper is: 10.1080/22221751.2020.1733440. Once your article has published
online, it will be available at the following permanent link:

https://doi.org/10.1080/22221751.2020.1733440 .

Thank you,
Malathi Boopalan

Email: TEMI-production@)journals.tandf.co.uk
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COMMENTARY

fand Lishan Su?

The emergence and outbreak of a newly discovered
acute respiratory disease in Wuhan, China, has affected
greater than 40,000 people, and killed more than 1,000
as of Feb. 10, 2020. A new human coronavirus, SARS-
CoV-2, was quickly identified, and the associated dis-
ease is now referred to as coronavirus disease discov-
ered in 2019 (COVID-19) (https://globalbiodefense.
com/novel-coronavirus-covid-19-portal/).

According to what has been reported [1-3],
COVID-2019 seems to have similar clinical manifes-
tations to that of the severe acute respiratory syndrome
(SARS) caused by SARS-CoV. The SARS-CoV-2 gen-
ome sequence also has ~80% identity with SARS-
CoV, but it is most similar to some bat beta-corona-
viruses, with the highest being >96% identity [4,5].

Currently, there are speculations, rumours and con-
spiracy theories that SARS-CoV-2 is of laboratory ori-
gin. Some people have alleged that the human SARS-
CoV-2 was leaked directly from a laboratory in
Wuhan where a bat CoV (RaTG13) was recently
reported, which shared ~96% homology with the
SARS-CoV-2 [4]. However, as we know, the human
SARS-CoV and intermediate host palm civet SARS-
like CoV shared 99.8% homology, with a total of 202
single-nucleotide (nt) variations (SNVs) identified
across the genome [6]. Given that there are greater
than 1000 nt differences between the human SARS-
CoV-2 and the bat RaTG13-CoV [4], which are distrib-
uted throughout the genome in a naturally occurring
pattern following the evolutionary characteristics typi-
cal of CoVs, it is highly unlikely that RaTG13 CoV is
the immediate source of SARS-CoV-2. The absence
of a logical targeted pattern in the new viral sequences
and a close relative in a wildlife species (bats) are the
most revealing signs that SARS-CoV-2 evolved by
natural evolution. A search for an intermediate animal

host between bats and humans is needed to identify
animal CoVs more closely related to human SARS-
CoV-2. There is speculation that pangolins might
carry CoVs closely related to SARS-CoV-2, but the
data to substantiate this is not yet published (https://
www.nature.com/articles/d41586-020-00364-2).

Another claim in Chinese social media points to a
Nature Medicine paper published in 2015 [7], which
reports the construction of a chimeric CoV with a
bat CoV S gene (SHC014) in the backbone of a SARS
CoV that has adapted to infect mice (MA15) and is
capable of infecting human cells [8]. However, this
claim lacks any scientific basis and must be discounted
because of significant divergence in the genetic
sequence of this construct with the new SARS-CoV-2
(>5,000 nucleotides).

The mouse-adapted SARS virus (MA15) [9] was
generated by serial passage of an infectious wildtype
SARS CoV cdlone in the respiratory tract of BALB/c
mice. After 15 passages in mice, the SARS-CoV gained
elevated replication and lung pathogenesis in aged mice
(hence M15), due to six coding genetic mutations
associated with mouse adaptation. It is likely that
MA1S5 is highly attenuated to replicate in human cells
or patients due to the mouse adaptation.

When the original SARS-CoV was isolated, it was
concluded that the S gene from bat-derived CoV,
unlike that from human patients- or civets-derived
viruses, was unable to use human ACE2 as a receptor
for entry into human cells [10,11]. Civets were pro-
posed to be an intermediate host of the bat-CoVs,
capable of spreading SARS CoV to humans [6,12].
However, in 2013 several novel bat coronaviruses
were isolated from Chinese horseshoe bats and the
bat SARS-like or SL-CoV-WIV1 was able to use
ACE2 from humans, civets and Chinese horseshoe

CONTACT Shan Lu Liu @ Isu@med.unc.edu; Lishan Su @ Liu.6244@osu.edu

© 2020 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group, on behalf of Shanghai Shangyixun Cultural Communication Co,, Ltd
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited.
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bats for entry [8]. Combined with evolutionary evi-
dence that the bat ACE2 gene has been positively
selected at the same contact sites as the human ACE2
gene for interacting with SARS CoV [13], it was pro-
posed that an intermediate host may not be necessary
and that some bat SL-CoVs may be able to directly
infect human hosts. To directly address this possibility,
the exact S gene from bat coronavirus SL-SHC014 was
synthesized and used to generate a chimeric virus in the
mouse adapted MA15 SARS-CoV backbone. The resul-
tant SL-SHCO014-MA15 virus could indeed efficiently
use human ACE2 and replicate in primary human
airway cells to similar titres as epidemic strains of
SARS-CoV. While SL-SHC014-MA15 can replicate
efficiently in young and aged mouse lungs, infection
was attenuated, and less virus antigen was present in
the airway epithelium as compared to SARS MA15,
which causes lethal outcomes in aged mice [7].

Due to the elevated pathogenic activity of the
SL-SHC014-MA15 chimeric virus relative to the
SARS-MA15 CoV in mice, such experiments with
SL-SHC014-MAL15 chimeric virus were later restricted
as gain of function (GOF) studies under the US govern-
ment-mandated pause policy (https://www.nih.gov/
about-nih/who-we-are/nih-director/statements/nih-lif
ts-funding-pause-gain-function-research). The current
COVID-2019 epidemic has restarted the debate over
the risks of constructing such viruses that could have
pandemic potential, irrespective of the finding that
these bat CoVs already exist in nature. Regardless,
upon careful phylogenetic analyses by multiple inter-
national groups [5,14], the SARS-CoV-2 is undoubt-
edly distinct from SL-SHC014-MA15, with >6,000
nucleotide differences across the whole genome. There-
fore, once again there is no credible evidence to support
the claim that the SARS-CoV-2 is derived from the chi-
meric SL-SHC014-MA15 virus.

There are also rumours that the SARS-CoV-2 was
artificially, or intentionally, made by humans in the
lab, and this is highlighted in one manuscript sub-
mitted to BioRxiv (a manuscript sharing site prior to
any peer review), claiming that SARS-CoV-2 has
HIV sequence in it and was thus likely generated in
the laboratory. In a rebuttal paper led by an HIV-1 vir-
ologist Dr. Feng Gao, they used careful bioinformatics
analyses to demonstrate that the original claim of mul-
tiple HIV insertions into the SARS-CoV-2 is not HIV-1
specific but random [15]. Because of the many con-
cerns raised by the international community, the
authors who made the initial claim have already with-
drawn this report.

Evolution is stepwise and accrues mutations gradu-
ally over time, whereas synthetic constructs would typi-
cally use a known backbone and introduce logical or
targeted changes instead of the randomly occurring
mutations that are present in naturally isolated viruses
such as bat CoV RaTGl13. In our view, there is

currently no credible evidence to support the claim
that SARS-CoV-2 originated from a laboratory-engin-
eered CoV. It is more likely that SARS-CoV-2 is a
recombinant CoV generated in nature between a bat
CoV and another coronavirus in an intermediate ani-
mal host. More studies are needed to explore this possi-
bility and resolve the natural origin of SARS-CoV-2.
We should emphasize that, although SARS-CoV-2
shows no evidence of laboratory origin, viruses with
such great public health threats must be handled prop-
erlyin the laboratory and also properly regulated by the
scientific community and governments.

Disclosure statement

No potential conflict of interest was reported by the author(s). Q2

ORCID
Susan Weiss ' http://orcid.org/0000 0002 8155 4528

References

[1] Wang D, Hu B, Hu C, et al. Clinical characteristics of
138 hospitalized patients with 2019 novel coronavirus
infected pneumonia in Wuhan, China. JAMA. 2020
Feb 7.

[2] Chang LM, Wei L, et al. Epidemiologic and clinical
characteristics of novel coronavirus infections invol
ving 13 patients outside Wuhan, China. JAMA. 2020
Feb 7.

[3] Chen N, Zhou M, Dong X, et al. Epidemiological and
dinical characteristics of 99 cases of 2019 novel coro
navirus pneumonia in Wuhan, China: a descriptive
study. Lancet. 2020 Jan 30.

[4] Zhou P, Yang XL, Wang XG, et al. A pneumonia out
break associated with a new coronavirus of probable
bat origin. Nature. 2020 Feb 3.

[5] ZhuN, Zhang D, Wang W, et al. A novel coronavirus
from patients with pneumonia in China, 2019. N Engl J
Med. 2020 Jan 24.

[6] Song HD, Tu CC, Zhang GW, et al. Cross host evol
ution of severe acute respiratory syndrome coronavirus
in palm civet and human. Proc Natl Acad Sci USA.
2005 Feb 15;102(7):2430 2435.

[7] Menachery VD, Yount Jr. BL, Debbink K, et al. A
SARS like cluster of circulating bat coronaviruses
shows potential for human emergence. Nat Med.
2015 Dec;21(12):1508 1513.

[8] Ge XY, LiJL, Yang XL, et al. Isolation and characteriz
ation of a bat SARS like coronavirus that uses the
ACE2 receptor. Nature. 2013 Nov 28;503(7477):535
538.

[9] Roberts A, Deming D, Paddock CD, et al. A
mouse adapted SARS coronavirus causes disease and
mortality in BALB/c mice. PLoS Pathog. 2007 Jan;3
(1):e5.

[10] LiF, Li W, Farzan M, et al. Structure of SARS corona
virus spike receptor binding domain complexed with
receptor. Science. 2005 Sep 16;309(5742):1864 1868.

[11] Li W, Moore MJ, Vasilieva N, et al. Angiotensin con
verting enzyme 2 is a functional receptor for the

170

175

180

185

190

195

205

210

215

220



225

230

235

245

250

255

265

270

275

(12]

(13]

SARS coronavirus. Nature. 2003 Nov 27;426
(6965):450 454.

Guan Y, Zheng BJ, He YQ, et al. Isolation and charac
terization of viruses related to the SARS coronavirus
from animals in southern China. Science. 2003 Oct
10;302(5643):276 278.

Demogines A, Farzan M, Sawyer SL. Evidence for

ACE2 utilizing coronaviruses (CoVs) related to severe

(14]

(15]

EMERGING MICROBES AND INFECTIONS (&) 3

acute respiratory syndrome CoV in bats. ] Virol. 2012
Jun;86(11):6350 6353.

Wu F, Zhao S, Yu B, et al. A new coronavirus associ
ated with human respiratory disease in China.
Nature. 2020 Feb 3.

Xiao C, Li X, Liu S, et al. HIV 1 did not contribute to
the 2019 nCoV genome. Emerg Microbes Infect. 2020
Dec;9(1):378 381.

Q9

280

285

295

305

310

315

320

325

330



From: Yost, Mary

To: Liu, Shan-Lu
Subject: Re: Final version of the letter: "COVID-19 and The Virus That Causes It" - OSU
Date: Wednesday, March 25, 2020 1:37:17 PM
Attachments: image001.png
image002.png
image003.png
Shan-Lu,

We are planning to run this in Thursday's paper. Thanks for working with us on it.
Mary

Mary Yost

Editorial Page Editor
Columbus Dispatch
62 E. Broad St.
Columbus, OH 43215
614-461-5040 (office)
614-204-6798 (cell)

myost@dispatch.com

On Tue, Mar 24, 2020 at 12:19 AM Liu, Shan-Lu <liu.6244(@osu.edu> wrote:

Dear Mary,

| have modified the letter by following your instructions. First, | changed the author
number to one. Second, | shortened the letter and now its length is ~700 words.
Third, | revised the letter by removing “facts” but adding more opinions.

| hope the letter is now acceptable for publication in Columbus Dispatch. Kindly
note that the disclaimer in the end is important so please make sure to keep it.

Thank you so much for your help with this effort.

Shan-Lu

0 THE OHIO STATE UNIVERSITY



Shan-Lu Liu, M.D., Ph.D.

Professor

Co-Director, Viruses and Emerging Pathogens Program
Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and
Microbiology
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Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liu.6244(@osu.edu; shan-lu.liu@osumc.edu

From: "Yost, Mary" <myost@dispatch.com>

Date: Monday, March 23, 2020 at 7:38 PM

To: Shan-Lu Liu <liu.6244@osu.edu>

Cc: Encarnacion Pyle <epyle@dispatch.com>

Subject: Re: Greetings and inquiry: COIVD-19 commentary

Thank you, but I am not sure it would be suitable for our opinion pages. I encourage you to
work with our news side, since it sounds like you are wanting to convey facts, not
commentary.

And no, we would not run it with three authors. In cases where multiple individuals want to
be credited, we have advised that the others be noted in the body of the article, but that also
takes space away from the content you want to present.

We do a weekly review of pending op-eds on Friday afternoons and can let you know after
our review if we will publish your submission. The news side could probably share your



information sooner than we can on our opinion pages, even if we are able to publish it.

Mary

Mary Yost

Editorial Page Editor
Columbus Dispatch
62 E. Broad St.
Columbus, OH 43215
614-461-5040 (office)

614-204-6798 (cell)

myost@dispatch.com

On Mon, Mar 23, 2020 at 5:13 PM Liu, Shan-Lu <liu.6244(@osu.edu> wrote:

Hi Mary,

Thank you for your consideration.

Over the last few weeks, | kept receiving requests from people, including local fire
departments regarding how this virus is spread and causes the disease, etc. This
really motivated me to write something with some updated information that |
thought would be helpful to our readers.

Yes, we can cut down to 700 words, with no problem, but | would still prefer to
have three authors, because all are co-directors of the OSU program and we
have contributed equally.



Thank you so much, and let me know how to proceed.

Shan-Lu

0 THE OHIO STATE UNIVERSITY

Shan-Lu Liu, M.D., Ph.D.

Professor

Co-Director, Viruses and Emerging Pathogens Program
Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and
Microbiology

The Ohio State University

1900 Coftey Rd, Room 480 VMAB
Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liu.6244(@osu.edu; shan-lu.liu@osumc.edu

From: "Yost, Mary" <myost@dispatch.com>

Date: Monday, March 23, 2020 at 4:56 PM

To: Shan-Lu Liu <liu.6244@osu.edu>

Cc: Encarnacion Pyle <epyle@dispatch.com>

Subject: Re: Greetings and inquiry: COIVD-19 commentary

Hi Shan-Lu,



Thank you for offering to send us an op-ed, but it might be better if you could share your
expertise with our news side.

As you can imagine, we continue to receive a lot of guest columns around the topic of
coronavirus and its impact on all facets of life today. One of the challenges we have with
the opinion pages is limited space, just two pages each day, without a lot of flexibility in
how we fill our space.

It sounds like the kind of information you have to share is more factual than opinion,
which might be better suited for news coverage that doesn't have the space restrictions we
do.

A couple of other concerns -- we typically don't run guest columns from more than one
author; and our usual length is about 700 words. We made an exception for a guest
column that will appear in Tuesday's paper, but that is very rare. I don't know if 700
words would be enough to cover all that you have to share.

I am copying one of our metro editors, Encartia Pyle, in case you would be interested in
following up with a news reporter to share your insights.

Thank you for thinking of The Dispatch; and thank you for what you are doing related to
the coronavirus.

Mary

Mary Yost

Editorial Page Editor
Columbus Dispatch
62 E. Broad St.
Columbus, OH 43215

614-461-5040 (office)



614-204-6798 (cell)

myost@dispatch.com

On Sat, Mar 21, 2020 at 9:12 PM Liu, Shan-Lu <liu.6244(@osu.edu> wrote:

Dear Alan,

Greetings! Hope this email finds you well.

| am not sure if you are the right person to contact, but please forgive me and
help make the connection to the Dispatch.

In 2016 when | joined OSU, Emily Tate wrote a story on me about the Zika
virus, see attached article. Now COIVD-19 is here, and as co-director of the
OSU Viruses and Emerging Pathogens program, my colleagues Linda Saif,
Jacob Yount and | have written a commentary on COIVD-19, which we wish to
publish in the Dispatch as commentary or other forms. Our focus is on the virus,
SARS-CoV-2, which causes the outbreak and the disease COIVD-19.

The motivation is that | recently have received a lot of requests from local
media and even fire department for interview, and | thought that this
commentary may be able to address some of the reader’s questions.

See below some of my writings published in journals:

https://www.nature.com/articles/d41586-020-00135-z

New virus in China requires international control effort

Emerging Viruses without Borders: The Wuhan Coronavirus



https: .mdpi.com/1999-4915/12/2/1

https://www.tandfonline.com/doi/full/10.1080/22221751.2020.1733440

No credible evidence supporting claims of the laboratory engineering of SARS-
CoV-2

SARS-CoV-2 is an appropriate name for the new coronavirus

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30557-2/fulltext

Thank you for your consideration. If your newspaper is interested, please let me
know and | will send the article to you shortly.

Sincerely,

Shan-Lu

0 THE OHIO STATE UNIVERSITY

Shan-Lu Liu, M.D., Ph.D.

Professor

Co-Director, Viruses and Emerging Pathogens Program
Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and
Microbiology

The Ohio State University

1900 Coftey Rd, Room 480 VMAB



Columbus, Ohio 43210
Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liu.6244(@osu.edu; shan-lu.liu@osumc.edu

This message may contain confidential and/or privileged information. If you are not the intended
recipient or authorized to receive this for the intended recipient, you must not use, copy, disclose or
take any action based on this message or any information herein. If you have received this message
in error, please advise the sender immediately by sending a reply e-mail and delete this message.
Thank you for your cooperation.

This message may contain confidential and/or privileged information. If you are not the intended
recipient or authorized to receive this for the intended recipient, you must not use, copy, disclose or
take any action based on this message or any information herein. If you have received this message in
error, please advise the sender immediately by sending a reply e-mail and delete this message. Thank
you for your cooperation.

This message may contain confidential and/or privileged information. If you are not the intended recipient or authorized to receive this for
the intended recipient, you must not use, copy, disclose or take any action based on this message or any information herein. If you have

received this message in error, please advise the sender immediately by sending a reply e-mail and delete this message. Thank you for

your cooperation.



From: Savo R

To: Liu, Shan-Lu; lsu@med.unc.edu

Subject: No credible evidence supporting claims of the laboratory engineering of SARS-CoV-2
Date: Friday, April 10, 2020 1:41:59 AM

Hello,

What you forget to mention in your review is that four leading scientists have shown both HIV
mutations in the genome. Being 100-1000 more infectious then SARS makes no sense on

evolution mutations.

And also confirming studies showing HIV drugs are helping in the recovery from COVID-19.

Bob



From: Taylor & Francis

To: Liu, Shan-Lu
Subject: Taylor & Francis author update: access to your article published in an issue of Emerging Microbes & Infections
Date: Thursday, February 27, 2020 12:45:34 AM

Taylor & Francis Online

The online platform for Taylor & Francis Group content

Author Services | FAQ | Twitter | Facebook

Dear author,

Your Open Access article, No credible evidence supporting claims of the laboratory engineering of SARS-CoV-2,
published in Emerging Microbes & Infections, Volume 9 Issue 1, is now available to access via tandfonline.com.

Share your article now
You'll hopefully want to share your article with friends or colleagues (and



then check its downloads, citations and Altmetric data on Authored Taylor & Francis
Works, our dedicated center for all Taylor & Francis published authors).

Publishing Open Access means your article can be read by anyone,

anywhere, and we want to work with you to ensure it reaches as wide

(and as appropriate) an audience as possible.

Author feedback tells us that something as simple as posting about your
article's publication on social media is a highly effective way of
highlighting your research. Find out more about how you can work with
us to promote your work.

Not sure how to access your Authored Works?

If you haven't yet registered, you can do so using liu.6244@osu.edu (this
is the email you used whilst your manuscript was going through
production).

Once you've completed the quick registration you'll be sent an email
asking you to confirm. Click on the verification link and you can then login
(using the above email address) whenever you want to by going to
Taylor & Francis Online. Once you have logged in, click on "Your
Account" at the top of the page to see the latest updates on your article.

If you have any problems accessing your Taylor & Francis Online
account please contact us. Thank you for publishing Open Access with
us.

Kind regards,

Stewart Gardiner
Global Production Director, Journals
Taylor & Francis Group

Interested in insights, tips, and updates for Taylor & Francis authors? Be
part of our researcher community on:

Twitter

Facebook

Taylor & Francis Author Services

Please do not reply to this email. To ensure that you receive your alerts and information from Taylor & Francis
Online, please add "alerts@tandfonline.com" and "info@tandfonline.com" to your safe senders list.

Taylor & Francis, an Informa business.
Taylor & Francis is a trading name of Informa UK Limited, registered in England under no. 1072954 . Registered office: 5
Howick Place, London, SW1P 1WG.



From: Lu, Shan

To: Su, Lishan; Liu, Shan-Lu
Subject: RE: Revised commentary for EMI - final!
Date: Monday, February 17, 2020 6:08:08 PM

| think each paper has its own focus, like now is very good. Our commentary is directly addressing
two particular claims and it did well.

From: Su, Lishan <lishan_su@med.unc.edu>

Sent: Monday, February 17, 2020 6:05 PM

To: Liu, Shan-Lu <liu.6244@osu.edu>; Lu, Shan <Shan.Lu@umassmed.edu>
Subject: Re: Revised commentary for EMI - final!

| agree with them completely. Based on Shi’'s two natures papers and the Baric
Nature medicine paper, | was trying to make the point as this paper: that the new
virus from bats could have jumped into a secondary host or directly to humans and
evolve. One of you did not seem to like the direct human possibility and removed it.

Theories of SARS-CoV-2 origins

It is improbable that SARS-CoV-2 emerged through laboratory manipulation of an existing
SARS-related coronavirus. As noted above, the RBD of SARS-CoV-2 is optimized for
human ACE2 receptor binding with an efficient binding solution different to that which would
have been predicted. Further, if genetic manipulation had been performed, one would
expect that one of the several reverse genetic systems available for betacoronaviruses
would have been used. However, this is not the case as the genetic data shows that SARS-

CoV-2 is not derived from any previously used virus backbone'”. Instead, we propose two
scenarios that can plausibly explain the origin of SARS-CoV-2: (i) natural selection in a
non-human animal host prior to zoonotic transfer, and (ii) natural selection in humans
following zoonotic transfer.

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>
Date: Monday, February 17, 2020 at 5:56 PM
To: "Lu, Shan" <Shan.Lu@umassmed.edu>, "Su, Lishan" <lishan_su@med.unc.edu>

Subject: Re: Revised commentary for EMI - final!

This is the website that people deposit their sequence data and also make relevant
comments. Not sure where they will publish it... but it has been widely spread via
Twitter.

SL

From: "Lu, Shan" <Shan.lu@umassmed.edu>
Date: Monday, February 17, 2020 at 5:44 PM
To: Shan-Lu Liu <liu.6244@osu.edu>, "Su, Lishan" <lishan_su@med.unc.edu>



Subject: RE: Revised commentary for EMI - final!

Who is first is not critical. But where did you find this new paper? Published?

From: Liu, Shan-Lu <|iu.6244@osu.edu>
Sent: Monday, February 17, 2020 5:42 PM

To: Lu, Shan <Shan.lu@umassmed.edu>; Su, Lishan <lishan su@med.unc.edu>
Subject: Re: Revised commentary for EMI - final!

Again, | have no concern at all with our conclusion in the commentary. | believe more
scientific articles like this will be out, and EMI will be one of the first to publish them.

Cheers!

SL

From: "Lu, Shan" <Shan.Lu@umassmed.edu>
Date: Monday, February 17, 2020 at 5:36 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Su, Lishan" <lishan su@med.unc.edu>
Subject: RE: Revised commentary for EMI - final!

Agreed. Beautifully written.

From: Liu, Shan-Lu <liu.6244@osu.edu>

Sent: Monday, February 17, 2020 5:35 PM

To: Lu, Shan <Shan.Lu@umassmed.edu>; Su, Lishan <lishan_su@med.unc.edu>
Subject: Re: Revised commentary for EMI - final!

| just carefully read through, very informative and convincing in my view. Those are of
course true experts of evolutionary biologists.

SL

From: "Lu, Shan" <Shan.lu@umassmed.edu>
Date: Monday, February 17, 2020 at 5:27 PM
To: Shan-Lu Liu <liu.6244@osu.edu>, "Su, Lishan" <lishan_su@med.unc.edu>

Subject: RE: Revised commentary for EMI - final!

This still has nothing to do with any of the specific claims.

From: Liu, Shan-Lu <liu.6244@osu.edu>



Sent: Monday, February 17, 2020 5:26 PM
To: Lu, Shan <Shan.Lu@umassmed.edu>; Su, Lishan <lishan_su@med.unc.edu>
Subject: Re: Revised commentary for EMI - final!

The last section is to dispute those rumors.

Theories of SARS-CoV-2 origins

It is improbable that SARS-CoV-2 emerged through laboratory manipulation of an existing
SARS-related coronavirus. As noted above, the RBD of SARS-CoV-2 is optimized for
human ACEZ2 receptor binding with an efficient binding solution different to that which would
have been predicted. Further, if genetic manipulation had been performed, one would
expect that one of the several reverse genetic systems available for betacoronaviruses
would have been used. However, this is not the case as the genetic data shows that SARS-
CoV-2 is not derived from any previously used virus backbone'”. Instead, we propose two
scenarios that can plausibly explain the origin of SARS-CoV-2: (i) natural selection in a
non-human animal host prior to zoonotic transfer, and (ii) natural selection in humans
following zoonotic transfer. We also discuss whether selection during passage in culture
could have given rise to the same observed features.

From: "Lu, Shan" <Shan.lu@umassmed.edu>
Date: Monday, February 17, 2020 at 5:23 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Su, Lishan" <lishan su@med.unc.edu>

Subject: RE: Revised commentary for EMI - final!

Two different things. They are doing SARS2 genome analysis. Your is trying to disapprove the other
theories.

From: Liu, Shan-Lu <liu.6244@osu.edu>
Sent: Monday, February 17, 2020 5:17 PM

To: Su, Lishan <lishan su@med.unc.edu>; Lu, Shan <Shan.Lu@umassmed.edu>
Subject: Re: Revised commentary for EMI - finall

...SARS-CoV-2 is the seventh member of the Coronaviridae known to infect humans.
Three of these viruses, SARS CoV-1, MERS, and SARS-CoV-2, can cause severe disease;
four, HKU1, NL63, OC43 and 229E, are associated with mild respiratory symptoms. Herein,
we review what can be deduced about the origin and early evolution of SARS-CoV-2 from
the comparative analysis of available genome sequence data. In particular, we offer a
perspective on the notable features in the SARS-CoV-2 genome and discuss scenarios by
which these features could have arisen. Importantly, this analysis provides evidence that
SARS-CoV-2 is not a laboratory construct nor a purposefully manipulated virus.

We need to try to get ours out quickly.

SL



From: Lu, Shan

To: Liu, Shan-Lu; Su, Lishan

Subject: RE: 2019-nCoV-EMI_commentary

Date: Tuesday, February 11, 2020 12:46:02 PM
Attachments: image002.png

EMI commentary-20200211 c.docx

Here is my new version based on SLL’s. highlighted areas are my new version (I did not leave
tracking as it is too messy). Please take a look then we can focus on the chimeric one which needs
more simplification as | can see. We may not need to go too deep in science as it can only confuse
more people and found more issues from those who has suspicion.

Shan

From: Liu, Shan-Lu <liu.6244@osu.edu>

Sent: Tuesday, February 11, 2020 11:22 AM

To: Lu, Shan <Shan.Lu@umassmed.edu>; Su, Lishan <lishan_su@med.unc.edu>
Cc: Liu, Shan-Lu <liu.6244@osu.edu>

Subject: 2019-nCoV-EMI_commentary

LIU.6244@OSU.EDU appears similar to someone who previously sent you email, but may not be that

person. Learn why this could be a risk S

See my suggested changes.
Thanks.

Shan-Lu

Shan-Lu Liu, M.D., Ph.D.

Professor

Co-Director, Viruses and Emerging Pathogens Program
Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and Microbiology
The Ohio State University

1900 Coffey Rd, Room 480 VMAB

Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liu.6244(@osu.edu; shan-lu.liu@osumc.edu



Title:
Is 2019-nCoV a laboratory origin?

The emergence and outbreak of a newly discovered acute respiratory disease in Wuhan, China, has
affected greater than 40,000 people, and killed more than 1000 as of Feb. xx, 2020. A novel human
coronavirus, 2019-nCoV, was quickly identified, and the associated disease is now referred to as novel
coronavirus pneumonia (NCP).

According to what has been reported in the literature (refs), clinical manifestations of NCP resemble
that of severe acute respiratory syndrome (SARS) caused by SARS-CoV. However, the 2019-nCoV
genome has only ~80% identity in sequence with SARS-CoV, indicating a quite different beta-
coronavirus.

This led to speculations and rumors that the 2019-CoV is of a laboratory origin. First, certain people
suspected that the 2019-nCoV is directly leaked from a laboratory in Wuhan as a bat CoV (RaTG13) was
recently reported by that laboratory and it shared ~96% homology with the 2019-nCoV (Nature, 2020).
However, as we now know, the SARS-CoV and palm civets CoV shared 99.8% homology, which is only
about 60 nt. On the other hand, there are greater than 1000 nt differences between 2019-nCoV and
RaTG13, suggesting RaTG13 is not the immediate source of 2019-nCoV given the large size genome like
beta-coronaviruses (~30 kb) and the slow the mutation rate of the coronaviruses. Searching for an
immediate host between bat and humans is needed.

Second, we provide a summary of evidence that supports the conclusion that the 2019-nCoV is not from
the chimeric coronavirus (SHC014-rMA15), nor the original bat virus RaTG13 (refs). One particular claim
points to a Nature Medicine paper published in 2015, which reports the construction of a chimeric CoV
with a bat CoV S gene (SHC014) in the backbone of a SARS-CoV that has adapted to infect mice (rMA15)
and is capable of infecting humans.

Let us first explain how a recombinant mouse-adapted SARS virus (rMA15) was generated. After
constructing a full-length infectious SARS-CoV using reverse genetics, Dr. Ralph Baric’s lab showed that it
replicated in older mice, with low or no pathogenicity They then adapted the SARS-CoV (Urbani strain)
by serial passages in the respiratory tract of BALB/c mice. After 15 rounds of passage in mice, the SARS-
CoV gained elevated replication and lung pathogenesis in aged mice (hence M15), due to six coding
mutations associated with mouse adaptation. When introduced into the original recombinant SARS-
CoV, these six mutations (only one in the S gene) conferred the high virulence and lethality (rMA15).
Although not reported in human cells, it is likely that rMA15 is highly attenuated to replicate in human
cells or patients due to the mouse adaptation.

It is also important to know how the chimeric SHC014-rMA15 virus was constructed and what key
findings were made using this virus. When the SARS-CoV was isolated, it was concluded that the S gene
from bat-derived CoV, unlike its human or civet counterparts, was unable to use the human ACE2 as a
receptor for entry. Civets were proposed to be an immediate host before the bat-CoV spreads to
humans. However, novel bat coronaviruses were isolated from Chinese horseshoe bats in 2013 and the
bat SL-CoV-WIV1 used ACE2 from humans, civets and Chinese horseshoe bats for entry. Based on the
evolutionary evidence that the bat ACE2 gene has been positively selected at the same interface as the
human ACE2 gene for interacting with SARS-CoV, it was proposed that an intermediate host may not be



necessary for some bat CoVs to directly infect humans. To directly address this possibility, the S gene of
the bat coronavirus WIV1-SHC014 was used to generate a chimeric virus in the mouse adapted rMA15
SARS-CoV backbone. The resultant SHC014-rMA15 virus can efficiently use ACE2 from multiple species
and replicate efficiently in primary human airway cells to similar titers as epidemic strains of SARS-CoV.
Importantly, SHC014-rMA15 can replicate efficiently in the mouse lung with severe pathogenesis. These
findings provide compelling evidence that some bat CoVs can directly use human ACE2 to infect human
hosts.

Due to the elevated pathogenic activity of the SHC014-rMA15 chimeric virus relative to the Urbani
Spike-MA15 CoV in mice, such experiments with SHC014- MA15 chimeric virus are considered as gain of
function (GOF) studies under the US government-mandated pause (the ban was implemented in
2013/2014 but lifted by NIH in 2017). No more bat-CoV-M15 chimeric viruses have been constructed
thereafter the SHC014-rMA15 chimeric virus. The NCP epidemic has triggered a new debate on whether
or not it is worth the risks of constructing such viruses with possible pandemic potential (refs), which is
not unexpected. However, with careful and in-depth phylogenetic analyses by multiple international

groups, the 2019-nCoV is |unmistakably, and fortunately, distinct from SHC014- MA15. (we need agood  _ - ‘[ Commented [LS1]: necessary?

summary here, one, two, three...). Therefore, there is NO credible evidence to support the claim that the
2019 ncoV/NCP virus was derived for the chimeric SHC014- MA15 virus.

There are also rumors that the 2019-nCoV is artificially, or intentionally, made by humans in the lab, and
this is highlighted in one manuscript submitted to BioRxiv, claiming that 2019-nCoV has HIV sequence in
it and thus likely generated in the laboratory. A rebuttal paper led by HIV-1 expert Dr. Feng Gao has
used careful bioinformatics analyses to demonstrate that the original claim of multiple HIV insertion into
the 2019-nCoV is not HIV-1 specific but random. In addition, the four inserts cannot be held together
based on structure modeling as initially claimed (EMI paper 2/12/2020). At the same time, the authors
who made the initial claim has withdrawn their report.



From: vinu arumugham

To: tiziano.dallavilla@assomagi.org; pietro.chiurazzi@unicatt.it; tommaso.beccari@unipg.it; elisabetta.albi@unipg.it;
lucilla.parnetti@unipg.it; silvia.paciotti@unipg.it; stefano.paolacci@assomagi.org; zhng@umich.edu;
phao@ips.ac.cn; zhongwu@bmi.ac.cn; Isu@med.unc.edu; Liu, Shan-Lu; kristian@andersen-lab.com;
trevor@bedford.io; wil2001@columbia.edu; stanley-periman@uiowa.edu; jwleduc@utmb.edu;
alr2105@columbia.edu; dirk.pfeiffer@cityu.edu.hk

Subject: Your wrong analysis leads to the wrong conclusion of SARS-CoV-2 origin
Date: Saturday, May 16, 2020 6:55:41 PM
All,

Regarding the articles:

Bioinformatic analysis indicates that SARS-CoV-2 is unrelated to known artificial
coronaviruses.

www.ncbi.nlm.nih.gov/pubmed/32373995

and

Protein Structure and Sequence Reanalysis of 2019-nCoV Genome Refutes Snakes as Its
Intermediate Host and the Unique Similarity between Its Spike Protein Insertions and HIV-1

https://pubs.acs.org/doi/10.1021/acs.jproteome.0c00129

You are investigating the wrong problem.
You missed two fundamental facts:

1. The Wuhan lab was transfecting HEK cells with HIV derived plasmids during SLCoV
experiments. THIS CHANGES EVERYTHING.

2. You are ASSUMING that RaTG13 is a wild virus. It was "isolated" in 2013 but only
sequenced AFTER the COVID-19 outbreak. Why?

You should smell a rat in the RaTG13.

The HIV-1 inserts in SARS-CoV-2 came from HIV derived plasmids. UNINTENTIONAL
infection (due to contamination) of HEK cells with SLCoV, resulted in recombination with
HIV-1 to produce SARS-Cov-2. All this happened in a BSL2 lab because they were supposed
to be pseudovirus experiments. No bioweapon. No gene jockey needed. No GOF needed. Just
plain HUMAN STUPIDITY explains everything.

Root cause of COVID-19? Biotechnology's dirty secret: Contamination. Bioinformatics
evidence demonstrates that SARS-CoV-2 was created in a laboratory, unlikely to be a
bioweapon but most likely a result of sloppy experiments

https://doi.org/10.5281/zenod0.3766462

See Prof. Petrovsky's description below and replace "random mutation" with "HIV-1
recombinations in HEK":

www.scimex.org/newsfeed/expert-reaction-did-covid-19-come-from-a-lab-in-wuhan




https://twitter.com/ArumughamVinu/status/12592080744447344647s=20

No "intermediate host" was needed because the virus grown in HEK cells was ready for
human infection, right out of the lab.

We need to SHUT ALL YOUR LABS DOWN, before you WIPE OUT HUMANITY WITH
SUCH STUPIDITY.

Thanks,

Vinu



From: Lu, Shan

To: Su, Lishan; Liu, Shan-Lu

Subject: RE: 2019-nCoV-EMI_commentary
Date: Tuesday, February 11, 2020 1:46:23 PM
Attachments: image001.png

SHC014-MA15 v 2019 ncoVa.docx

Sorry here is the attachment with tracking

From: Lu, Shan

Sent: Tuesday, February 11, 2020 1:44 PM

To: 'Su, Lishan' <lishan_su@med.unc.edu>; Liu, Shan-Lu <liu.6244@osu.edu>
Subject: RE: 2019-nCoV-EMI_commentary

Hi, I am adding Shuying from my group. She just read the last draft from Lishan and identified a few
errors (with tracking).

Also | just had a phone call with SSL and we agreed on the following:

1. We need to make this commentary very simple and short;

2. Itis better not going to too much science/tech details as it can only confuse people and
provide more room for people to raise more questions;

3. We don’t want to appear that we are defending Ralph even though he did nothing wrong.

4. We feel it is best to cover 3 issues in this commentary (for the above reason, plus it is more

powerful to cover multiple issues in one summary)
5. 7??

SLL: please add anything | missed.

Shan

From: Su, Lishan <lishan_su@med.unc.edu>

Sent: Tuesday, February 11, 2020 12:52 PM

To: Lu, Shan <Shan.Lu@umassmed.edu>; Liu, Shan-Lu <|iu.6244@osu.edu>
Subject: Re: 2019-nCoV-EMI_commentary

Thanks. Looking at Shanlu’s version, we may need a separate for the RaTG13 vs lab
accident theory...

-Lishan

From: "Lu, Shan" <Shan.lu@umassmed.edu>
Date: Tuesday, February 11, 2020 at 12:44 PM

To: "Liu, Shan-Lu" <liu.6244@osu.edu>, "Su, Lishan" <lishan su@med.unc.edu>
Subject: RE: 2019-nCoV-EMI_commentary



Here is my new version based on SLL’s. highlighted areas are my new version (I did not leave
tracking as it is too messy). Please take a look then we can focus on the chimeric one which needs
more simplification as | can see. We may not need to go too deep in science as it can only confuse
more people and found more issues from those who has suspicion.

Shan

From: Liu, Shan-Lu <liu.6244@osu.edu>

Sent: Tuesday, February 11, 2020 11:22 AM

To: Lu, Shan <Shan.Lu@umassmed.edu>; Su, Lishan <lishan su@med.unc.edu>
Cc: Liu, Shan-Lu <|iu.6244@osu.edu>

Subject: 2019-nCoV-EMI_commentary

LIU.6244@0OSU.EDU appears similar to someone who previously sent you email, but may not be that
person. Learn why this could be a risk

Feedback

Thanks.

Shan-Lu

0 [HE OH10 STATE UNIVERSITY

Shan-Lu Liu, M.D., Ph.D.

Professor

Co-Director, Viruses and Emerging Pathogens Program
Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and Microbiology
The Ohio State University

1900 Coffey Rd, Room 480 VMAB

Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liu.6244@osu.edu; shan-lu.liu@osumc.edu



Tentative Title: The mouse adapted SARS chimeric virus with bat-coV S
gene (SHC014-MA15) is not related to the NCP ncoV or 2019 nco-V

The emergence and outbreak of a newly discovered acute respiratory
disease in Wuhan, China, has affected greater than 40,000 people, and
killed more than 1000 as of Feb. 10, 2020. A novel human coronavirus,
2019-nCoV, was quickly identified, and the associated disease is now

referred to as novel coronavirus pneumonia (NCP).

According to what has been reported (Lancet, NEJM 2020), NCP seems to
have similar clinical manifestations to that of the severe acute respiratory
syndrome (SARS) caused by SARS-CoV. The 2019-nCoV genome
sequence also has "80% identity with SARS-CoV, but most similar to
some bat beta-coronaviruses, with the highest reaching >96% identity.
Currently, there are speculations or rumors that the 2019-CoV is of a
laboratory origin. One particular claim points to a Nature Medicine paper
published in 2015, which reports the construction of a chimeric CoV with
a bat CoV S gene (SHCO014) in the backbone of a SARS CoV that has
adapted to infect mice (rMA15) and is capable of infecting human cells.
Here, we provide evidence that this claim lacks of scientific basis and must

be discounted.

First, we will explain how the recombinant mouse-adapted SARS virus
(rMA15) was generated (PLoS Pathog. 2007 Jan;3(1):e5). After

constructing a full-length infectious kSARS coV by reverse genetics, Dr. .~ " Commented ISL11: specty rbani trin here?
Ralph Baric’s lab showed that it replicated in old mice with low or no

pathogenic activity. They then adapted the SARS-CoV (Urbani strain) by

serial passages in the respiratory tract of BALB/c mice. After 15 rounds of

passage in mice, the SARS coV gained elevated replication and lung



pathogenesis in aged mice (hence M15), due to six coding mutations
associated with mouse adaptation. When introduced into the original
recombinant SARS-CoV, these six mutations (only one in the S gene)
conferred the high virulence and lethality (rMA15). Although not
reported in human cells, it is likely that rMA15 is highly attenuated to

replicate in human cells or patients due to the mouse adaptation.

Second, it is important to clarify how the chimeric SHC014-+MA15 virus -~ " Commented [5L21: nthe paper, they use stcore-wass

was constructed and what key findings were made using that virus. When
the SARS coV was isolated, it was concluded that the S gene from bat-
derived coV, unlike that from human patients- or civets-derived viruses,
was not able to use human ACE2 as a receptor for entry. Civets were
proposed as the secondary host for the bat-coV before spreading to
humans. However, novel bat coronaviruses were isolated from Chinese
horseshoe bats in 2013 and the bat SL-CoV-WIV1 used ACE2 from
humans, civets and Chinese horseshoe bats for entry (Nature 2013).
Combined with evolutionary evidence that the bat ACE2 gene has been
positively selected at the same contact sites as human ACE2 gene for
interaction with SARS coV (JVI 2012), it was proposed that intermediate
hosts may not be necessary and some bat SL-CoVs may directly infect
human hosts. To directly address this possibility, the S gene from bat

- Commented [SL3]: SHC014 and WIVI are two different
< bat Cov, with some sequence difference in S domain

the mouse adapted #tMA15 SARS-CoV backbone. The resultant SHC014-
#MA15 virus can efficiently use ACE2 from multiple species and replicate

efficiently in primary human airway cells to similar titers as epidemic
strains of SARS-CoV. Importantly, SHC014-sMA15 can replicate
efficiently in the mouse lung with severe pathogenesis (Nat. Med. 2015).
These findings have provided strong evidence that some bat CoVs can

directly use human ACE2 to infect human hosts.



Due to the elevated pathogenic activity of the SHC014-:MA15 chimeric
virus relative to the Urbani Spike-MA15 CoV in mice, such experiments
with SHC014- MA15 chimeric virus are considered as gain of function
(GOF) studies under the US government-mandated pause. No more bat-
coV-MA15 chimeric viruses are constructed after the SHC014- MA15
chimeric virus. The NCP epidemic has restarted the debate over the risks
constructing such viruses with pandemic potential. Regarding its lineage
relationship with 2019 nCoV, however, after careful phylogenetic
analyses by multiple international groups (EMI, Nature...2020), the 2019
ncoV/NCP virus is unmistakably, and fortunately, distinct from SHC014-
MA15. There is NO credible evidence to support the claim that the 2019
ncoV/NCP virus was derived for the chimeric SHC014- MA15 virus.



From: Lu, Shan

To: Liu, Shan-Lu; Su, Lishan
Subject: RE: Executive summary of EMI commentary
Date: Sunday, February 23, 2020 1:15:50 PM
Attachments: image001.png
Liu et al EMI Commentary Revision -Shan Lu.docx

Overall they are very good.

| found one minor error: “Dec” was used for the last reference of your paper. It should be “Feb”.
You may want to change the current word and pdf, but not change the real paper to be published as
it may take a lot of more time to current and reload to online. Readers can find that paper without
much problem.

Shan

From: Liu, Shan-Lu <liu.6244@osu.edu>

Sent: Sunday, February 23, 2020 12:57 PM

To: Lu, Shan <Shan.Lu@umassmed.edu>; Su, Lishan <lishan_su@med.unc.edu>
Subject: Re: Executive summary of EMI commentary

See my final versions of two files, Word and PDF.

Shan-Lu

From: "Lu, Shan" <Shan.lu@umassmed.edu>

Date: Sunday, February 23, 2020 at 12:51 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Su, Lishan" <lishan_su@med.unc.edu>
Subject: RE: Executive summary of EMI commentary

Your school’s email screening system is good! Thanks.

From: Liu, Shan-Lu <liu.6244@osu.edu>
Sent: Sunday, February 23, 2020 12:49 PM

To: Lu, Shan <Shan.Lu@umassmed.edu>; Su, Lishan <lishan_su@med.unc.edu>

Subject: Re: Executive summary of EMI commentary

Never, just received Shan’s email and file! Slow on my end.

From: "Lu, Shan" <Shan.lu@umassmed.edu>

Date: Sunday, February 23, 2020 at 12:48 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Su, Lishan" <lishan_su@med.unc.edu>
Subject: RE: Executive summary of EMI commentary

Great work. However, | made some new changes (see attached). All highlighted or marked, for your



reference.

Shan

From: Liu, Shan-Lu <liu.6244@osu.edu>

Sent: Sunday, February 23, 2020 8:57 AM

To: Su, Lishan <lishan su@med.unc.edu>

Cc: Lu, Shan <Shan.lu@umassmed.edu>
Subject: Executive summary of EMI commentary

Lishan and Shan — so confusing!

| have wrapped up a summary for the public and media to understand key points of
our commentary. Please make suggestions.

| think this can go along with the Chinese translation.

Shan-Lu

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Friday, February 21, 2020 at 7:39 PM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Re: Submitted Corrections for article TEMI 1733440

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>
Date: Friday, February 21, 2020 at 7:33 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>
Subject: Re: Submitted Corrections for article TEMI 1733440

| just went online to see if we replace with a new one.
Could you send me the PDF of the corrected one?

0 [HE OHIO STATE UNIVERSITY

Shan-Lu Liu, M.D., Ph.D.

Professor

Co-Director, Viruses and Emerging Pathogens Program

Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and Microbiology



The Ohio State University

1900 Coffey Rd, Room 480 VMAB
Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liu.6244(@osu.edu; shan-lu.liu@osumc.edu

From: "Su, Lishan" <lishan su@med.unc.edu>

Date: Friday, February 21, 2020 at 4:32 PM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Re: Submitted Corrections for article TEMI 1733440

My bad. How do we fix it? send her a message?

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>
Date: Friday, February 21, 2020 at 7:29 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>
Subject: Re: Submitted Corrections for article TEMI 1733440

Lishan:
| just saw that you deleted nt for 1,100 — “nt” should be kept. Could you correct that?
Thanks.

SL

0 [HE OHIO STATE LUNIVERSITY

Shan-Lu Liu, M.D., Ph.D.

Professor

Co-Director, Viruses and Emerging Pathogens Program
Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and Microbiology
The Ohio State University

1900 Coffey Rd, Room 480 VMAB

Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liu.6244(@osu.edu; shan-lu.liu@osumec.edu



From: "Su, Lishan" <lishan_su@med.unc.edu>
Date: Friday, February 21, 2020 at 4:28 PM

To: Shan-Lu Liu <liu.6244@osu.edu>
Subject: Re: Submitted Corrections for article TEMI 1733440

Thanks!

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>
Date: Friday, February 21, 2020 at 7:22 PM

To: "Su, Lishan" <lishan su@med.unc.edu>, "Saif, Linda" <saif.2@osu.edu>, Susan Weiss

<weisssr@pennmedicine.upenn.edu>
Subject: Fwd: Submitted Corrections for article TEMI 1733440

Shan-Lu Liu sent from iPhone

Begin forwarded message:

From: "TEMI-production@journals.tandf.co.uk" <cats@taylorandfrancis.com>
Date: February 21, 2020 at 4:04:41 PM PST

To: "TEMI-production@journals.tandf.co.uk" <TEMI-production@journals.tandf.co.uk>,
"Liu, Shan-Lu" <liu.6244@osu.edu>
Subject: Submitted Corrections for article TEMI 1733440

Reply-To: TEMI-production@journals.tandf.co.uk

Article: No credible evidence supporting claims of the laboratory engineering of
SARS-CoV-2

Journal: Emerging Microbes & Infections (TEMI)
Atrticle ID: TEMI 1733440
Dear author,

This email confirms that you have submitted your corrections to your article
proofs.

The submitted corrections have been successfully uploaded.

If you want to check your submitted corrections please log into CATS and click
on the “Corrections Submitted” button.

Yours sincerely,



Malathi Boopalan

Email: TEMI-production@journals.tandf.co.uk



ZAOEAVIEIESZ 5 SARS-CoV-2 RERKREA TS
Shan-Lu Liu (XIEE) , S I KF
Linda J. Saif, it f/HiZ K=
Susan Weiss, E¥ZBIL A=
Lishan Su, (F5iZ1l1) JERAEFHELDRK
Bk 2020 £ 2 A 10 H, HIENEHRMBEANSMENFRERBFE R 4 HE AN, K
1000 Z AT, MEREARRIRLE T —MHBEANBREE, R 2019 nCoV =

SARS-CoV-2, MMEMNEHEIRZAN COVID-19, EAN 2019 FRENTREEERE
(https://globalbiodefense.com/novel-coronavirus-covid-19-portal/)s

R KIIRIE[1-3], COVID-2019 5 SARS-CoV SEi#) SARS H1R ZABLUIGEHK
¥, T SARS-CoV-2 EEAFFBH 2003 £ SARS-CoV 4 80%FEM, BE5—LiF
1B B IRmE R AMEM, HEl, FAHREN, ESMERICINRIT, ERBENIAN
SARS-CoV-2 K REFTIHEERTEF)E, WBEFLEAFEE, AR SARS-CoV-2 2ME
NPENLRFEEBRERDY, ERERZIRNERERE T M RaTG13 1R
BRIk mE, ©F SARS-CoV-2 ERAHFFIE =K 96% MR,

¥

FATm, FAAE, 2003 FRIMA SARS BIRfEEMEFEREERTIE SARS HEIK
mEER 99.8%RIRN, A NERAHRE 202 MHEAR, £FT A SARS-
CoV-2 5iRtE RaTG13-CoV ZEE#EIT T 1000 NTREFRE4], BiXLEZFEIRBEIR
REARA LR EARENRA DB EENERAS, FMIAN SARS-CoV-2 B
ERIJRT RaTG13 BIRAmER A REMER/N. BAEENE, TEHHIA SARS-CoV-2 iz
ERAFIFH B EAAIENERTESUEHESR, X#EIB T SARS-CoV-2 BRI H
SRR MRR, FADAANTERIES AL E R LR R EYEE2H EUNBIRES,
T4 SARS-CoV-2 EAEEL, BofBHENE LR AIREHES S SARS-CoV-2 ZYIMHE X



KmwasaB, BieXMBEHDRERXKRKX, TNINE IE X
(https://www.nature.com/articles/d41586-020-00364-2),

BRI R ES — Mk igm 2015 £ (BREF) REMN—RIEX[7], %t
XETHENRENEHIAZE SARS BikEE (MA15 wE) F, AIHMETHERRE
WIREE (SHC014) SEEF, XMARNBRATRAES, TNAIUAILURLNE, thas
PBRER AL, A, FHEBIREE SARS-CoV-2 5XNMraBINFEEERA
F5E#EE T 5,000 MEERIARRE, FrLUXFMEETE 2R Z AR ERE,

IMAATANRE IR A SARS JmEE FENIK MALS MIERNTTERERIREEK, &
R/NERHY SARS & (MA15) [9]2BiTHE SARS ®iRmETE/\H BRI RIE FELER
15 BEFAER ; EN/ER) SARS BIREEHE N TRERREE, EHEWER MBI
R, TEREZHF/NEHEFETESNEHEFEMMBEFLEE (AN M15) . H
THENEAENAIRERE, MA15 EAMARESE AMEARRIRATRERE T,

BEREIANANNIRE S KNTIRFEEN S ERFMAR SARS fmaERE, #EUNE(ITE
EAAR SARS &2k ACE2 H AAGMA[10, 11] 5 ERERNEFIERRIBTIKEES
BB NFREITEE, e SARS BIRmEBEHEL AL, 12, AMm, 2013 FLCk, #
FRESNFEDFIETF 2B THMFARESIRES, XERBIRERN, ELA
SARS WikHEE (SL-CoV-WIV1) BEBERAA. REFEMPEDFEN ACE2 ZAH A
FIREAT[8], HALFAITLEREA, 7£ SARS BikfmE S EEMFREMAI S L, 1FiE ACE2
ERES AZE ACE2 ERTEMRIMNNL S _ERIFMRIFAIERE[13], EFXEFENAMN, BFER
IR TIRIERY SARS HERmEEBFEEELIIANEN, TOEEREEERT; B
MR BELIREEINEEE B EREALEBEEME, AT EERIEXMAIGEE, RIS
BAREE SL-SHCO014 9 S R WA T2 T MA15 SARS-CoV B28 L, [ikF4T
— PMrEREB. I SL-SHC014-MA15 #x &R EBSLaes% B 20 A ACE2 i A A,
HEANTFLES A HBEXE S, SL-SHC014-MA15 A LIFE/NEMfi P SR E
#l, 185 SARS MA1548LL, BFREE5 T, HERRIUEEF/NREEG[7].

BT SL-SHC014-MA15 #x&m &MY T 5 — 1A SARS-S/IMA15 fx&fwEE/INEH

BEEFENHEEYE, XMMHBREEREENIRERAEZEREFHVNTM T HE =
(https://www.nih.gov/about-nih/who-we-are/nih-director/statements/nih-lifts-funding-




pause-gain-function-research), BSABRI XIMESEEFECLWHIR, EWEXTES
KRATRBNNRESEESE—MNK, £Z8IRCOVID-2019RITHERATXEHLIKT
Wig, RARK[IER, AM, SEZPTERBERNHEEND FHEAECDTB, 14],
SARS-CoV-2 55 SL-SHC014-MA15 EBIEEAMNE, BENERAHE KL 6,000 &%
HROER, Hit, ®BENIEREX SARS-CoV-2 /8B SL-SHC014-MA15 #x&7%
EE,

BIL B EEE Y, SARS-CoV-2 BRHEPHEEANGIGEH, HfARTE BioRxiv
(—PREITEE AN FRAEZMNE) H—OFRPEZRESHNEK, EFT SARS-
CoV-2 1 E&%E HIV 77, FARAEESESSRER=EN, XEELE, HiorR, M
REENZMREFEDDR . TEHV-1HEERSE (Feng Gao) SHIMSHI KK
e, WIMER T FANEDERFOIRIER, fEH&EIAEFE SARS-CoV-2 %
N HIV-1 #EARBRIFIE HIV-1 58, METEENN [15], BT EFRE 23R AR EE
0], XRFWRIOEEBLEME T 2FR THEREAR,

MBI ZEEH, BEZERTEN, FEENENERE-—SFEENTRENR
T, BERAYBENRE WRFETSIRES RaTG13) EERANE, Mk, ALEKK
REERAEEEAENNREEBRFI A —EELEEMMNEL, FAUIMTIAN, BHIX
B RISERVIESEX T SARS-CoV-2 BRIRTRBWA TR, B —HPrlaEeEdrlR, B2
SARS-CoV-2 2—MiRiEENAELS » —MERAmE < BRIT T BREAM~ LR ; B
XA B R EE LR RIERA, kEZE SARS-CoV-2 EARIRDIM, HIIFE=
BE, REBFXFILEETHEBIRNES SARS-CoV-2 kBN EA LRSS, BX
RNHERBEMEEEELIEITIEENITHRNEEE, MAFSEEMFFRNBTAER

any

mR

o
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From: Lu, Shan

To: Liu, Shan-Lu; Su, Lishan

Subject: RE: Executive summary of EMI commentary
Date: Sunday, February 23, 2020 1:40:03 PM
Attachments: image001.png

Perfect, No more changes

From: Liu, Shan-Lu <liu.6244@osu.edu>

Sent: Sunday, February 23, 2020 1:21 PM

To: Lu, Shan <Shan.Lu@umassmed.edu>; Su, Lishan <lishan_su@med.unc.edu>
Subject: Re: Executive summary of EMI commentary

Now, the final versions, a total of 4 files - hopefully!

SL

From: "Lu, Shan" <Shan.lu@umassmed.edu>

Date: Sunday, February 23, 2020 at 1:15 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Su, Lishan" <lishan_su@med.unc.edu>
Subject: RE: Executive summary of EMI commentary

Overall they are very good.

| found one minor error: “Dec” was used for the last reference of your paper. It should be “Feb”.
You may want to change the current word and pdf, but not change the real paper to be published as
it may take a lot of more time to current and reload to online. Readers can find that paper without
much problem.

Shan

From: Liu, Shan-Lu <liu.6244@osu.edu>

Sent: Sunday, February 23, 2020 12:57 PM

To: Lu, Shan <Shan.Lu@umassmed.edu>; Su, Lishan <lishan_su@med.unc.edu>
Subject: Re: Executive summary of EMI commentary

See my final versions of two files, Word and PDF.

Shan-Lu

From: "Lu, Shan" <Shan.lu@umassmed.edu>
Date: Sunday, February 23, 2020 at 12:51 PM




To: Shan-Lu Liu <liu.6244@osu.edu>, "Su, Lishan" <lishan su@med.unc.edu>
Subject: RE: Executive summary of EMI commentary

Your school’s email screening system is good! Thanks.

From: Liu, Shan-Lu <liu.6244@osu.edu>

Sent: Sunday, February 23, 2020 12:49 PM

To: Lu, Shan <Shan.Lu@umassmed.edu>; Su, Lishan <lishan_su@med.unc.edu>
Subject: Re: Executive summary of EMI commentary

Never, just received Shan’s email and file! Slow on my end.

From: "Lu, Shan" <Shan.lu@umassmed.edu>
Date: Sunday, February 23, 2020 at 12:48 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Su, Lishan" <lishan su@med.unc.edu>
Subject: RE: Executive summary of EMI commentary

Great work. However, | made some new changes (see attached). All highlighted or marked, for your
reference.

Shan

From: Liu, Shan-Lu <liu.6244@osu.edu>

Sent: Sunday, February 23, 2020 8:57 AM

To: Su, Lishan <lishan su@med.unc.edu>

Cc: Lu, Shan <Shan.Lu@umassmed.edu>
Subject: Executive summary of EMI commentary

Lishan and Shan — so confusing!

| have wrapped up a summary for the public and media to understand key points of
our commentary. Please make suggestions.

| think this can go along with the Chinese translation.

Shan-Lu

From: "Su, Lishan" <lishan_su@med.unc.edu>
Date: Friday, February 21, 2020 at 7:39 PM

To: Shan-Lu Liu <liu.6244@osu.edu>
Subject: Re: Submitted Corrections for article TEMI 1733440




-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>
Date: Friday, February 21, 2020 at 7:33 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>
Subject: Re: Submitted Corrections for article TEMI 1733440

| just went online to see if we replace with a new one.
Could you send me the PDF of the corrected one?

0 [HE OHIO STATE UNIVERSITY

Shan-Lu Liu, M.D., Ph.D.

Professor

Co-Director, Viruses and Emerging Pathogens Program
Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and Microbiology
The Ohio State University

1900 Coffey Rd, Room 480 VMAB

Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liu.6244(@osu.edu; shan-lu.liu@osumc.edu

From: "Su, Lishan" <lishan su@med.unc.edu>

Date: Friday, February 21, 2020 at 4:32 PM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Re: Submitted Corrections for article TEMI 1733440

My bad. How do we fix it? send her a message?

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>
Date: Friday, February 21, 2020 at 7:29 PM

To: "Su, Lishan" <lishan su@med.unc.edu>
Subject: Re: Submitted Corrections for article TEMI 1733440

Lishan:

| just saw that you deleted nt for 1,100 — “nt” should be kept. Could you correct that?



Thanks.

SL

0 [HE OHIO STATE UNIVERSITY

Shan-Lu Liu, M.D., Ph.D.

Professor

Co-Director, Viruses and Emerging Pathogens Program
Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and Microbiology
The Ohio State University

1900 Coffey Rd, Room 480 VMAB

Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liu.6244(@osu.edu; shan-lu.liu@osumec.edu

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Friday, February 21, 2020 at 4:28 PM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Re: Submitted Corrections for article TEMI 1733440

Thanks!

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>
Date: Friday, February 21, 2020 at 7:22 PM
To: "Su, Lishan" <lishan_su@med.unc.edu>, "Saif, Linda" <saif.2@osu.edu>, Susan Weiss

<weisssr@pennmedicine.upenn.edu>
Subject: Fwd: Submitted Corrections for article TEMI 1733440

Shan-Lu Liu sent from iPhone

Begin forwarded message:

From: "TEMI-production@journals.tandf.co.uk" <cats@taylorandfrancis.com>
Date: February 21, 2020 at 4:04:41 PM PST

To: "TEMI-production@journals.tandf.co.uk" <TEMI-production@journals.tandf.co.uk>,
"Liu, Shan-Lu" <liu.6244@osu.edu>




Subject: Submitted Corrections for article TEMI 1733440
Reply-To: TEMI-production@journals.tandf.co.uk

Article: No credible evidence supporting claims of the laboratory engineering of
SARS-CoV-2

Journal: Emerging Microbes & Infections (TEMI)
Article ID: TEMI 1733440
Dear author,

This email confirms that you have submitted your corrections to your article
proofs.

The submitted corrections have been successfully uploaded.

If you want to check your submitted corrections please log into CATS and click
on the “Corrections Submitted” button.

Y ours sincerely,
Malathi Boopalan

Email: TEMI-production@)journals.tandf.co.uk



From: Lu, Shan

To: Liu, Shan-Lu; Su, Lishan

Subject: RE: Executive summary of EMI commentary
Date: Sunday, February 23, 2020 12:48:16 PM
Attachments: image003.png

NEZETTI AT & ot B Fe i #ElH 1 15 -Shan Lu.docx

Great work. However, | made some new changes (see attached). All highlighted or marked, for your
reference.

Shan

From: Liu, Shan-Lu <liu.6244@osu.edu>

Sent: Sunday, February 23, 2020 8:57 AM

To: Sy, Lishan <lishan_su@med.unc.edu>

Cc: Lu, Shan <Shan.Lu@umassmed.edu>
Subject: Executive summary of EMI commentary

Lishan and Shan — so confusing!

| have wrapped up a summary for the public and media to understand key points of
our commentary. Please make suggestions.

| think this can go along with the Chinese translation.

Shan-Lu

From: "Su, Lishan" <lishan_su@med.unc.edu>
Date: Friday, February 21, 2020 at 7:39 PM

To: Shan-Lu Liu <liu.6244@osu.edu>
Subject: Re: Submitted Corrections for article TEMI 1733440

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 7:33 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>

Subject: Re: Submitted Corrections for article TEMI 1733440

| just went online to see if we replace with a new one.
Could you send me the PDF of the corrected one?



Shan-Lu Liu, M.D., Ph.D.

Professor

Co-Director, Viruses and Emerging Pathogens Program
Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and Microbiology
The Ohio State University

1900 Coffey Rd, Room 480 VMAB

Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liu.6244(@osu.edu; shan-lu.liu@osumc.edu

From: "Su, Lishan" <lishan su@med.unc.edu>
Date: Friday, February 21, 2020 at 4:32 PM

To: Shan-Lu Liu <liu.6244@osu.edu>
Subject: Re: Submitted Corrections for article TEMI 1733440

My bad. How do we fix it? send her a message?

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 7:29 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>

Subject: Re: Submitted Corrections for article TEMI 1733440

Lishan:
| just saw that you deleted nt for 1,100 — “nt” should be kept. Could you correct that?
Thanks.

SL

0 THE OHIO STATE LINIVERSITY

Shan-Lu Liu, M.D., Ph.D.

Professor

Co-Director, Viruses and Emerging Pathogens Program

Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and Microbiology
The Ohio State University



1900 Coffey Rd, Room 480 VMAB
Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liu.6244(@osu.edu; shan-lu.liu@osumc.edu

From: "Su, Lishan" <lishan su@med.unc.edu>
Date: Friday, February 21, 2020 at 4:28 PM

To: Shan-Lu Liu <liu.6244@osu.edu>
Subject: Re: Submitted Corrections for article TEMI 1733440

Thanks!

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 7:22 PM

To: "Su, Lishan" <lishan su@med.unc.edu>, "Saif, Linda" <saif.2@osu.edu>, Susan Weiss
<weisssr@pennmedicine.upenn.edu>

Subject: Fwd: Submitted Corrections for article TEMI 1733440

Shan-Lu Liu sent from iPhone

Begin forwarded message:

From: "TEMI-production@journals.tandf.co.uk" <cats@taylorandfrancis.com>
Date: February 21, 2020 at 4:04:41 PM PST

To: "TEMI-production@journals.tandf.co.uk" <TEMI-production@journals.tandf.co.uk>,
"Liu, Shan-Lu" <liu.6244@osu.edu>
Subject: Submitted Corrections for article TEMI 1733440

Reply-To: TEMI-production@journals.tandf.co.uk

Article: No credible evidence supporting claims of the laboratory engineering of
SARS-CoV-2

Journal: Emerging Microbes & Infections (TEMI)
Article ID: TEMI 1733440

Dear author,

This email confirms that you have submitted your corrections to your article
proofs.



The submitted corrections have been successfully uploaded.

If you want to check your submitted corrections please log into CATS and click
on the “Corrections Submitted” button.

Yours sincerely,
Malathi Boopalan

Email: TEMI-production@)journals.tandf.co.uk



NEEF LWL FRREAX AR FHERERRE

BZ BN LR FEIRXER, b FRFHE LA RBIZFAILILEKL EERF T L Linda
J. Saif LU EEME YR F e+ Susan Weiss, 7£ EPrEF) Emerging Microbes &
Infections (EMI) (F30F 4 (FTRMEYSRRE) VREDANEEAEMIERESXRF SARS-
CoV-2 REXREATSR" NWNIEXE, Nl ARTIESMREISHEHT T o
B o

ZXEEICSMT :

1. HEBIREE SARS-CoV-2 RA S FER PN AEF&LREN—IP A
RaTG13 NIRIETEINAEE =ik 96%EIRME, EMEMAEBT 1, 100 HBENZE
A, MEEXRFIFILEREENES, FHEMmEZTETRNBREE.

2. HIPEMAIEM 2015 FE (BRER) —RIEX, WAHABRFESEXRXERE
FIA SARS HliRiEEIAEE (SHC014) MM ARERIEEE, DITUTFRERE, T
KA SARS-CoV-2 5XMrEBRBEEERAHFF EFEBI T 5,000 MHERIT
@, B AR S 2R Z AR R 2R TE

3. ®B—MEE U SARS-CoV-2 BLREFEBAANMGEN, FFLUAKRIAE BioRxiv £
FIERZRN—DFRFAMEEE, 71 SARS-CoV-2 #&F HIV 7, LR EXREX
BirtklE, HIEHR, HARERSZREHHR. 7EHIV-1 ERSE (Feng
Gao) IHMSKEFE EMINS—RREIEXH, FEFEA TFHANEMERFEDHT
SRR, $EHSRAE IR SARS-CoV-2 % HIV-1 AR EBIFIE HIV-1 155, TE
sefENE, BTERMSEEMIEED, XRFROEFEEEME T 2FR, B
RIAEERORE RIBIR R,

4. NRIZEEW, REHCEEFRMEN, FEERENHERTE—S LT THRER
ZANRE, Bk, NIERMNBESERABESEACHNNREE TR A—LHEL
EMRR L, FrlA, BENZA A SRVIETESC T SARS-CoV-2 ZRIRT KB A TRt

5. REBRNXEIEHEER#HUTIRFEE SARS-CoV-2 kBXWEATHIE, HAVAAX
NHAREEBPHIRELELAETRENEIREETE, MAFEHNFRNBITEE

I
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From: Su, Lishan

To: Liu, Shan-Lu; Lu, Shan

Subject: Re: URGENT! Submitted Corrections for article TEMI 1733440 #Trackingld:5700591
Date: Monday, February 24, 2020 9:37:47 AM

Attachments: image001.png

Thanks!

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Monday, February 24, 2020 at 9:37 AM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Lu, Shan" <Shan.Lu@umassmed.edu>
Subject: Re: URGENT! Submitted Corrections for article TEMI 1733440 #Trackingld:5700591

Lishan:
This is referring to the proof that you missed the “nt” in the submitted proof

SL

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Monday, February 24, 2020 at 9:33 AM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Lu, Shan" <Shan.Lu@umassmed.edu>

Subject: Re: URGENT! Submitted Corrections for article TEMI 1733440 #Trackingld:5700591

What is this about? | have not seen any other message.

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Monday, February 24, 2020 at 8:29 AM

To: "Lu, Shan" <Shan.Lu@umassmed.edu>

Cc: "Su, Lishan" <lishan_su@med.unc.edu>

Subject: Re: URGENT! Submitted Corrections for article TEMI 1733440 #Trackingld:5700591

It’s alright. Lishan did not realize that...
Shan-Lu Liu sent from iPhone

On Feb 24, 2020, at 7:21 AM, Lu, Shan <Shan.Lu@umassmed.edu> wrote:



Now you caused more delay....

From: Liu, Shan-Lu <liu.6244@osu.edu>

Sent: Monday, February 24, 2020 3:12 AM

To: TEMI-production@journals.tandf.co.uk

Cc: Lu, Shan <Shan.Lu@umassmed.edu>

Subject: Re: URGENT! Submitted Corrections for article TEMI 1733440
#Trackingld:5700591

Thank you!

SL

0 I'HE OHIO STATE UNIVERSITY

Shan-Lu Liu, M.D., Ph.D.

Professor

Co-Director, Viruses and Emerging Pathogens Program
Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and
Microbiology

The Ohio State University

1900 Coffey Rd, Room 480 VMAB

Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liu.6244@osu.edu; shan-lu.liu@osume.edu

From: "TEMI-production@journals.tandf.co.uk" <TEMI-

production@journals.tandf.co.uk>
Date: Monday, February 24, 2020 at 1:01 AM

To: Shan-Lu Liu <liu.6244@osu.edu>
Subject: Re: URGENT! Submitted Corrections for article TEMI 1733440
#Trackingld:5700591

Dear Shan-Lu Liu,

Thank you for the email. I have sent your additional correction to the team so that
they will make the changes in the final PDF.

Have a great day!

Regards,



Malathi
Emerging Microbes & Infections

From:liu.6244@osu.edu

Sent:22-02-2020 06:24

To:malathi@novatechset.com

Cc:

Subject:Re: URGENT! Submitted Corrections for article TEMI 1733440

Dear Malathi Boopalan:

We have just uploaded a corrected proof online, but relegalized a small error:
“1,100” should be read as “1,100 nt” — could you kindly help make the correction,
or replace the uploaded file with the attached new one?

Thank you! Please confirm.

Shan-Lu Liu & Lishan Su

H

Shan-Lu Liu, M.D., Ph.D.

Professor

Co-Director, Viruses and Emerging Pathogens Program
Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and
Microbiology

The Ohio State University

1900 Coffey Rd. Room 480 VMAB

Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liun.6244@osu.edu; shan-lu lin@osumec.edu

Shan-Lu Liu sent from iPhone

On Feb 21, 2020, at 4:04 PM, TEMI-production@journals.tandf.co.uk

<cats@taylorandfrancis.com> wrote:

Article: No credible evidence supporting claims of the laboratory
engineering of SARS-CoV-2



Journal: Emerging Microbes & Infections (TEMI)
Article ID: TEMI 1733440
Dear author,

This email confirms that you have submitted your corrections to your
article proofs.

The submitted corrections have been successfully uploaded.

If you want to check your submitted corrections please log into
CATS and click on the “Corrections Submitted” button.

Yours sincerely,
Malathi Boopalan

Email: TEMI-production@journals.tandf.co.uk



From: Su, Lishan

To: Lu, Shan; Liu, Shan-Lu

Subject: Re: 2019-nCoV-EMI_commentary
Date: Tuesday, February 11, 2020 3:39:31 PM
Attachments: image001.png

SHC014-MA15 v 2019 ncoVb.docx

| have inserted your paragraph at he beginning, or we can end with it.

-Lishan

From: "Lu, Shan" <Shan.Lu@umassmed.edu>

Date: Tuesday, February 11, 2020 at 2:03 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Liu, Shan-Lu" <liu.6244@osu.edu>
Subject: RE: 2019-nCoV-EMI_commentary

Sure, we are not saying we are trying to defend Ralph but just don’t want to give others the wrong
impression.

Feng Gao piece will be published tomorrow so we do not include any details this commentary.
There is only one short paragraph at the end of our document to mention it briefly.

The RaTG13 topic can also be very simple. Please take a look at what we wrote below:

This led to speculations and rumors that the 2019-CoV is of a laboratory origin. First, certain
people suspected that the 2019-nCoV is directly leaked from a laboratory in Wuhan as a bat
CoV (RaTG13) was recently reported by that laboratory and it shared ~96% homology with the
2019-nCoV (Nature, 2020). However, as we now know, the SARS-CoV and palm civets CoV
shared 99.8% homology, which is only about 60 nt. On the other hand, there are greater than
1000 nt differences between 2019-nCoV and RaTG13, suggesting RaTG13 is not the
immediate source of 2019-nCoV given the large size genome like beta-coronaviruses (~30 kb)
and the slow the mutation rate of the coronaviruses. Searching for an immediate host
between bat and humans is needed.

My view is that as long as we compared the sequence difference (1000 nt) which is very different
from that of SARS (60nt), it is quite clear. Most non-viral people do not understand what does 96%
mean. We don’t have to explain how long it will take to do the mutations because it will not cover
other issues such as some recombination etc. We just say the difference between RaTG13 and
2019-nCoV is very big so they are not the same leaked from Wuhan Virology Lab.

Shan

From: Su, Lishan <lishan_su@med.unc.edu>
Sent: Tuesday, February 11, 2020 1:52 PM



To: Lu, Shan <Shan.Lu@umassmed.edu>; Liu, Shan-Lu <liu.6244@osu.edu>
Subject: Re: 2019-nCoV-EMI_commentary

| agree that it should be simple and clear. | have included some details in the 15t draft
for your information. There is not intention to defend Baric, but to clarify the facts.

Regarding all three, are you combining Goa Feng’s piece with this one? For the
RaTG13, it involves complicated viral evolution kinetics and maybe hard to simply
clarify...

Best,

-Lishan

From: "Lu, Shan" <Shan.lu@umassmed.edu>

Date: Tuesday, February 11, 2020 at 1:44 PM

To: "Su, Lishan" <lishan su@med.unc.edu>, "Liu, Shan-Lu" <liu.6244@osu.edu>
Subject: RE: 2019-nCoV-EMI_commentary

Sorry here is the attachment with tracking

From: Lu, Shan

Sent: Tuesday, February 11, 2020 1:44 PM

To: 'Su, Lishan' <lishan su@med.unc.edu>; Liu, Shan-Lu <|iu.6244@osu.edu>
Subject: RE: 2019-nCoV-EMI_commentary

Hi, | am adding Shuying from my group. She just read the last draft from Lishan and identified a few
errors (with tracking).

Also | just had a phone call with SSL and we agreed on the following:

1. We need to make this commentary very simple and short;

2. Itis better not going to too much science/tech details as it can only confuse people and
provide more room for people to raise more questions;

3. We don’t want to appear that we are defending Ralph even though he did nothing wrong.

4. We feel it is best to cover 3 issues in this commentary (for the above reason, plus it is more

powerful to cover multiple issues in one summary)
5. 7?7

SLL: please add anything | missed.

Shan

From: Su, Lishan <lishan su@med.unc.edu>
Sent: Tuesday, February 11, 2020 12:52 PM



To: Lu, Shan <Shan.Lu@umassmed.edu>; Liu, Shan-Lu <|iu.6244@osu.edu>
Subject: Re: 2019-nCoV-EMI_commentary

Thanks. Looking at Shanlu’s version, we may need a separate for the RaTG13 vs lab
accident theory...

-Lishan

From: "Lu, Shan" <Shan.Llu@umassmed.edu>

Date: Tuesday, February 11, 2020 at 12:44 PM

To: "Liu, Shan-Lu" <liu.6244@osu.edu>, "Su, Lishan" <lishan_su@med.unc.edu>
Subject: RE: 2019-nCoV-EMI_commentary

Here is my new version based on SLL’s. highlighted areas are my new version (I did not leave
tracking as it is too messy). Please take a look then we can focus on the chimeric one which needs
more simplification as | can see. We may not need to go too deep in science as it can only confuse
more people and found more issues from those who has suspicion.

Shan

From: Liu, Shan-Lu <liu.6244@osu.edu>

Sent: Tuesday, February 11, 2020 11:22 AM

To: Lu, Shan <Shan.Lu@umassmed.edu>; Su, Lishan <lishan_su@med.unc.edu>
Cc: Liu, Shan-Lu <liu.6244@osu.edu>

Subject: 2019-nCoV-EMI_commentary

LIU.6244@0OSU.EDU appears similar to someone who previously sent you email, but may not be that

person. Learn why this could be a risk Feedback

Thanks.

Shan-Lu

0 [HE OHI10 STATE UNIVERSITY

Shan-Lu Liu, M.D., Ph.D.

Professor

Co-Director, Viruses and Emerging Pathogens Program

Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and Microbiology
The Ohio State University

1900 Coffey Rd, Room 480 VMAB

Columbus, Ohio 43210



Phone: (614) 292-8690
Fax: (614) 292-6473

Email: liu.6244@osu.edu; shan-lu.liu@osumec.edu



Tentative Title: The mouse adapted SARS chimeric virus with bat-coV S
gene (SHC014-MA15) is not related to the NCP ncoV or 2019 nco-V

The emergence and outbreak of a newly discovered acute respiratory
disease in Wuhan, China, has affected greater than 40,000 people, and
killed more than 1000 as of Feb. 10, 2020. A novel human coronavirus,
2019-nCoV, was quickly identified, and the associated disease is now

referred to as novel coronavirus pneumonia (NCP).

According to what has been reported (Lancet, NEJM 2020), NCP seems to
have similar clinical manifestations to that of the severe acute respiratory
syndrome (SARS) caused by SARS-CoV. The 2019-nCoV genome
sequence also has “80% identity with SARS-CoV, but most similar to
some bat beta-coronaviruses, with the highest reaching >96% identity.
Currently, there are speculations or rumors that the 2019-CoV is of a

laboratory origin.

This led to speculations and rumors that the 2019-CoV is of a laboratory

origin. First, certain people suspected that the 2019-nCoV is directly

leaked from a laboratory in Wuhan as a bat CoV (RaTG13) was recentl
reported by that laboratory and it shared “96% homology with the 2019-
nCoV (Nature, 2020). However, as we now know, the SARS-CoV and
palm civets CoV shared 99.8% homology, which is only about 60 nt. On

the other hand, there are greater than 1000 nt differences between 2019-

nCoV and RaTG13, suggesting RaTG13 is not the immediate source of
2019-nCoV given the large size genome like beta-coronaviruses (T30 kb)

and the slow the mutation rate of the coronaviruses. Searching for an
immediate host between bat and humans is needed.




OsneparsentarAnother claim points to a Nature Medicine paper published
in 2015, which reports the construction of a chimeric CoV with a bat CoV
S gene (SHCO014) in the backbone of a SARS CoV that has adapted to infect
mice (rMA15) and is capable of infecting human cells. Here, we provide
evidence that this claim lacks ef-any scientific basis and must be
discounted.

First—wewillexplain-how+tThe recombinant mouse-adapted SARS virus
(¥MA15) wasgenerated-(PLoS Pathog. 2007 Jan;3(1):e5)— was generated

- ‘[ Commented [SL1]: Specify Urbani strain here? ]

serial passages of an infectious SARS coV in the respiratory tract of

BALB/c mice. After 15 rounds of passage in mice, the SARS coV gained
elevated replication and lung pathogenesis in aged mice (hence M15), due
to six coding mutations associated with mouse adaptation. ¥Whes
: Lacad ] cinal b SARS CoVil :
osls i theS ; forrod the hich wirul 1ethality

- — ; -els—ilt is likely that ¥MA15
is highly attenuated to replicate in human cells or patients due to the

mouse adaptation.

- ‘[ Commented [SL2]: In the paper, they use SHC014-MA15 ]

derived coV, unlike that from human patients- or civets-derived viruses,

was not able to use human ACE2 as a receptor for entry. Civets were
proposed as the secondary host for the bat-coV before spreading to
humans (SARS coV review?). However, several novel bat coronaviruses




were isolated from Chinese horseshoe bats in 2013 and the bat SL-CoV-
WIV1 used ACE2 from humans, civets and Chinese horseshoe bats for
entry (Nature 2013). Combined with evolutionary evidence that the bat
ACE2 gene has been positively selected at the same contact sites as human
ACE2 gene for interaction with SARS coV (JVI 2012), it was proposed that
intermediate hosts may not be necessary and some bat SARS-like or SL-
CoVs may directly infect human hosts. To directly address this possibility,
a chimeric virus in the mouse adapted- tMA15 SARS-CoV backbone. The
resultant SL-SHC014-+MA15 virus can efficiently use human ACE2 frem
multiplespeetes-and replicate efficiently in primary human airway cells to
similar titers as epidemic strains of SARS-CoV. Importantly, SHC014-

#MA15 can replicate efficiently in the mouse lung. leading to sith-severe
pathogenesis (Nat. Med. 2015). Thesefindinsshaveprovidedstrong

i | bat Col. lireetly usel ACED toinf
e

Due to the elevated pathogenic activity of the SHC014-+MA15 chimeric
virus relative to the Hsbani-SpeSARS-MA15 CoV in mice, such
experiments with SHC014- MA15 chimeric virus are considered as gain of
function (GOF) studies under the US government-mandated pause. No
more bat-coV-MA15 chimeric viruses are constructed after the SHC014-
MAT15 chimeric virus. The NCP epidemic has restarted the debate over
the risks constructing such viruses with pandemic potential. Regarding its
lineage relationship with 2019 nCoV, however, after careful phylogenetic
analyses by multiple international groups (EMI, Nature...2020, a figure?),
the 2019 ncoV/NCP virus is unmistakably, and fortunately, distinct from
SHC014- MA15. There is NO credible evidence to support the claim that
the 2019 ncoV/NCP virus was derived fe+from the chimeric SHC014-
MA15 virus.

Commented [SL3]: SHC014 and WIVI are two different
bat Cov, with some sequence difference in S domain




From: Su, Lishan

To: Lu, Shan; Liu, Shan-Lu
Subject: Re: Your article proofs for review (ID# TEMI 1733440)
Date: Friday, February 21, 2020 10:58:37 AM

| agree you are highly suspicious for this one...

| am finishing proofing and will finalize/upload it after considering comments from
Susan, Linda and Shan-Lu.

Best,

-Lishan

From: "Lu, Shan" <Shan.Lu@umassmed.edu>

Date: Friday, February 21, 2020 at 10:36 AM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Liu, Shan-Lu" <liu.6244@osu.edu>
Subject: RE: Your article proofs for review (ID# TEMI 1733440)

Yes, just a secret to you two and not share with others.

When | put a super fast review and accept (basically no review), the JEO of T&F, became very
suspicious and wanted her boss to check and approve. She probably wonder if we are actually just
one person with three fake names

Well, now you guys please coordinate the proof read and get input from Linda and Susan. Then
submit it back asap (online, not by emails please). No need to go through me.

From: Su, Lishan <lishan_su@med.unc.edu>

Sent: Friday, February 21, 2020 10:22 AM

To: Lu, Shan <Shan.Lu@umassmed.edu>; Liu, Shan-Lu <liu.6244@osu.edu>
Subject: Re: Your article proofs for review (ID# TEMI 1733440)

Thanks for speeding it up, bro!

We are doing wonders as three confusing/confused musketeers of Shan-Lu, Shan Lu
and Lishan Su:)

-Lishan

From: "Lu, Shan" <Shan.lu@umassmed.edu>
Date: Friday, February 21, 2020 at 7:43 AM

To: "Liu, Shan-Lu" <liu.6244@osu.edu>, "Su, Lishan" <lishan_su@med.unc.edu>
Subject: RE: Your article proofs for review (ID# TEMI 1733440)

Only 1.5 days. Not 7 days. | feel better towards my brothers (sweating...).



Please go ahead to revise as you two see fit. Only make minimal changes.
Thanks.

Shan

From: Liu, Shan-Lu <liu.6244@osu.edu>
Sent: Friday, February 21, 2020 7:42 AM

To: Su, Lishan <lishan su@med.unc.edu>; Lu, Shan <Shan.Lu@umassmed.edu>
Subject: FW: Your article proofs for review (ID# TEMI 1733440)

From: "TEMI-production@journals.tandf.co.uk" <cats@taylorandfrancis.com>

Reply-To: "TEMI-production@journals.tandf.co.uk" <TEMI-production@journals.tandf.co.uk>
Date: Friday, February 21, 2020 at 4:13 AM

To: Shan-Lu Liu <liu.6244@osu.edu>
Subject: Your article proofs for review (ID# TEMI 1733440)

Article: No credible evidence supporting claims of the laboratory engineering of SARS-CoV-2
Journal: Emerging Microbes & Infections (TEMI)

Article ID: TEMI 1733440

Dear Shan-Lu Liu,

Your article proofs are now available for review through the Central Article Tracking System
(CATYS) at: https://cats.informa.com/PTS/in?ut=B2AB6692AA414D96905B59E6CS1FA240 .

PLEASE NOTE: The CATS system only supports Internet Explorer 6 (and later), or Firefox 3
(and later) browser software. Popup blockers should be disabled. If you have any difficulty
using CATS, please contact me.

* Your User Name is: -

* If you do not know your password, you may reset it here:
http://cats.informa.com/PTS/forgottenPassword.do

1. Click on 'Review Proofs'.
2. Select 'Download PDF'.

3. Follow the guidance on the proof cover sheet to return your corrections. Please limit
changes to answering any author queries and to correcting errors. We would not expect to
receive more than 30 corrections.



Please check your proofs thoroughly before submitting your corrections as once they have
been submitted we are unable to accept further corrections. If you have any queries, please
email me.

To avoid delaying publication of your article, please approve these proofs or return any
corrections by 26 Feb 2020.

Reprint and issue orders may be placed by logging in to your CATS account and accessing the
order form on the "Additional Actions" menu. If you have any questions on this process,
please contact me or visit our author services site

https://authorservices.taylorandfrancis.com/ordering-print-copies-of-your-article/

* The DOI of your paper is: 10.1080/22221751.2020.1733440. Once your article has published
online, it will be available at the following permanent link:

https://doi.org/10.1080/22221751.2020.1733440 .
Thank you,

Malathi Boopalan

Email: TEMI-production@journals.tandf.co.uk



From: Emerging Microbes and Infections

To: Liu_Shan-Lu

Subject: Emerging Microbes & Infections - Invitation to Review Manuscript ID TEMI-2020-0147
Date: Thursday, February 20, 2020 4:27:27 PM

20-Feb-2020

Dear Professor Shan-Lu Liu:

The above manuscript, entitled "The origin of the SARS-CoV-2 coronavirus: a rebuttal to the claim of formation via laboratory recombination" has been submitted to
Emerging Microbes & Infections

I would be grateful if you would kindly agree to act as a reviewer for this paper The abstract appears at the end of this letter

(Dear Shan-Lu, since you are an expert in such rebuttals, I would appreciate if you can pick up some key issues and provide a simple and brief points It will be great
if you can get back within the next 1-2 days)

Please let me know as soon as possible if you will be able to accept my invitation to review To do this please either click the appropriate link below to automatically
register your reply with our online manuscript submission and review system, or e-mail me with your reply

*** PLEASE NOTE: This is a two-step process After clicking on the link, you will be directed to a webpage to confirm ***

Agreed: https://urldefen m/v3/__https://mc manuscriptcentral com/temi?

Declined: https://urldefense com/v3/ https://mc manuscriptcentral com/temi?
RL_MASK=14 2f3254¢64: 4 1 2 'KGKeukY!kROoa42f; 4RSKKYPFDIBYPGTKTfelEMcF HECTLK9igdgnE7RQ rCYD BBXI

Unavailable: https://urldefense com/v3/ https://mc manuscriptcentral com/temi?
RL_MASK=c99281250c4f4 43712 K GKeukY!kROo0a42fs 4RsKKYPFDIBYPGTKTfelEMcF HECTLK9igdgnE7RQ rCYDGtevY]

Should you accept my invitation to review this manuscript, you will be sent an email with a direct link to the scoresheet, which will be made available to you You
will then have access to the manuscript and reviewer instructions in your Reviewer Center

If you are unable to review the manuscript, click on the “decline” option to register your response This will direct you to a screen where you will be given the
opportunity to provide details of any alternative reviewers

I realise that our expert reviewers greatly contribute to the high standards of the Journal, and I thank you for your present and/or future participation
Sincerely,

Professor Shan Lu

Emerging Microbes & Infections

MANUSCRIPT DETAILS

TITLE: The origin of the SARS-CoV-2 coronavirus: a rebuttal to the claim of formation via laboratory recombination

AUTHORS: Professor Wu Zhong

ABSTRACT:



From: Su, Lishan

To: Liu, Shan-Lu
Subject: Re: Executive summary of EMI commentary
Date: Sunday, February 23, 2020 12:02:06 PM
Attachments: image001.png

image002.png
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See pdf file with no lines.
| can not find a better word thanZX /&, but it seems to a be a bit stronger than we
intended?

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Sunday, February 23, 2020 at 8:57 AM

To: "Su, Lishan" <lishan_su@med.unc.edu>

Cc: "Lu, Shan" <Shan.Lu@umassmed.edu>
Subject: Executive summary of EMI commentary

Lishan and Shan — so confusing!

| have wrapped up a summary for the public and media to understand key points of
our commentary. Please make suggestions.

| think this can go along with the Chinese translation.

Shan-Lu

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Friday, February 21, 2020 at 7:39 PM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Re: Submitted Corrections for article TEMI 1733440

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 7:33 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>

Subject: Re: Submitted Corrections for article TEMI 1733440

| just went online to see if we replace with a new one.
Could you send me the PDF of the corrected one?



0 THE OHIO STATE UNIVERSITY

Shan-Lu Liu, M.D., Ph.D.

Professor

Co-Director, Viruses and Emerging Pathogens Program
Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and Microbiology
The Ohio State University

1900 Coffey Rd, Room 480 VMAB

Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liu.6244(@osu.edu; shan-lu.liu@osumc.edu

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Friday, February 21, 2020 at 4:32 PM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Re: Submitted Corrections for article TEMI 1733440

My bad. How do we fix it? send her a message?

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 7:29 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>

Subject: Re: Submitted Corrections for article TEMI 1733440

Lishan:
| just saw that you deleted nt for 1,100 — “nt” should be kept. Could you correct that?
Thanks.

SL

0 THE OHIO STATE UNIVERSITY

Shan-Lu Liu, M.D., Ph.D.

Professor

Co-Director, Viruses and Emerging Pathogens Program

Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and Microbiology



The Ohio State University

1900 Coffey Rd, Room 480 VMAB
Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liu.6244(@osu.edu; shan-lu.liu@osumec.edu

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Friday, February 21, 2020 at 4:28 PM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Re: Submitted Corrections for article TEMI 1733440

Thanks!

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 7:22 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Saif, Linda" <saif.2@osu.edu>, Susan Weiss
<weisssr@pennmedicine.upenn.edu>

Subject: Fwd: Submitted Corrections for article TEMI 1733440

Shan-Lu Liu sent from iPhone

Begin forwarded message:

From: "TEMI-production@journals.tandf.co.uk" <cats@taylorandfrancis.com>

Date: February 21, 2020 at 4:04:41 PM PST

To: "TEMI-production@journals.tandf.co.uk" <TEMI-production@journals.tandf.co.uk>,
"Liu, Shan-Lu" <liu.6244@osu.edu>

Subject: Submitted Corrections for article TEMI 1733440

Reply-To: TEMI-production@journals.tandf.co.uk

Article: No credible evidence supporting claims of the laboratory engineering of
SARS-CoV-2

Journal: Emerging Microbes & Infections (TEMI)

Article ID: TEMI 1733440
Dear author,

This email confirms that you have submitted your corrections to your article



proofs.
The submitted corrections have been successfully uploaded.

If you want to check your submitted corrections please log into CATS and click
on the “Corrections Submitted” button.

Yours sincerely,
Malathi Boopalan

Email: TEMI-production@)journals.tandf.co.uk



XEEHUFEELX S TA B HESIBRCRZ RS

BZBMN L KEHBEXNZERE , L FAEHEZELIREBRALLKEHRERFTEZETR
Linda J. Saif ( ZEERIZBft L ) LAK Susan Weiss ( EEHREMRERRL ) |, £ EFR
HiF) Emerging Microbes & Infections (EMI) (R FR (HABENSRBE) ) KRB H
XA AENIEERRE SARS-CoV-2 kEXREATER" WITIEXE , W&k ARIT
Hy1& S MBRRICH 1T T oM FB K,

BXEERROT :

1. FBRBRFHEE SARS-CoV-2 EREHFENZR B NESMRILREN — TR K
RaTG13 MIRETRBEE =ik 06%MEIRMYE , EFRENAEET 1, 100 HEMNZE
B, MEEXBFIFI EEBEENXE , AEFEREETRANERES.

2. ERFEHIERD 2015 FE (BREE) —BeX , AIFHEBRFEERXBNERE
M9 A SARS FiRIETIREE ( SHCO14 ) WERERBNWME, IWTHRKRA , HEE
REFE SARS-CoV-2 EXMREBRFBEEERAFY| LHBIE T 5000 MAEH T
@, fTAX MR E TSR EMRERE.

3. B —FE U SARS-CoV-2 BRREFEEARNFIER , HELKKRAE BioRxiv £
ERZERN—BFRPANKE , FF SARS-CoV-2 HEEH HIV F5, EFREXEX
BERELRE , BitHA  HRZERSERUHDREK. 7 HIV-1 TREIE ( Feng
Gao ) MENMS RKRE EMI IRBIEXF , EEFER T FANENERZDHRIE
B, IS FE MM SARS-CoV-2 BEZ M HIV-1 BARBRHAEHIV-1BE , MR
B, HTEREREENTMER  XEFRNEECLRBETZFR, THE

4. NRIZEEYW , #{CREFHHEG , HESHENHERBE - S=E£E8FTHRENR
T, R, AIGENAEEREBEAEACANBSERIA—LREEFONT
to FFA , BRIEE AT RMVIEIE X SARS-CoV-2 K FEF XK A T®it,

5. REBIN&BILEE R EBEIRAE SARS-CoV-2 REAZREATHE , RITAAX
NHBREEREBVREHXARTHRIANIREEE  MAZTEARERNBFEE
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From: Su, Lishan

To: Liu, Shan-Lu
Subject: Re: Executive summary of EMI commentary
Date: Sunday, February 23, 2020 12:22:53 PM
Attachments: image001.png

image002.png
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One more time.

-Lishan

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Sunday, February 23, 2020 at 12:16 PM

To: "Liu, Shan-Lu" <liu.6244@osu.edu>

Subject: Re: Executive summary of EMI commentary

See revised word/pdf.

-Lishan

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Sunday, February 23, 2020 at 12:07 PM

To: "Liu, Shan-Lu" <liu.6244@osu.edu>

Subject: Re: Executive summary of EMI commentary

This may be more accurate? X[ TR IL UL EHF A TN FIE R B HIE I B = 755
FAEHRE

-Lishan

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Sunday, February 23, 2020 at 11:54 AM

To: "Liu, Shan-Lu" <liu.6244@osu.edu>

Subject: Re: Executive summary of EMI commentary

See pdf file with no lines.
| can not find a better word thanZX /&, but it seems to a be a bit stronger than we
intended?

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>
Date: Sunday, February 23, 2020 at 8:57 AM



To: "Su, Lishan" <lishan_su@med.unc.edu>
Cc: "Lu, Shan" <Shan.Lu@umassmed.edu>
Subject: Executive summary of EMI commentary

Lishan and Shan — so confusing!

| have wrapped up a summary for the public and media to understand key points of
our commentary. Please make suggestions.

| think this can go along with the Chinese translation.

Shan-Lu

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Friday, February 21, 2020 at 7:39 PM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Re: Submitted Corrections for article TEMI 1733440

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 7:33 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>

Subject: Re: Submitted Corrections for article TEMI 1733440

| just went online to see if we replace with a new one.
Could you send me the PDF of the corrected one?

0 THE OHI10 STATE UNIVERSITY

Shan-Lu Liu, M.D., Ph.D.

Professor

Co-Director, Viruses and Emerging Pathogens Program
Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and Microbiology
The Ohio State University

1900 Coffey Rd, Room 480 VMAB

Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liu.6244(@osu.edu; shan-lu.liu@osumc.edu



From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Friday, February 21, 2020 at 4:32 PM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Re: Submitted Corrections for article TEMI 1733440

My bad. How do we fix it? send her a message?

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 7:29 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>

Subject: Re: Submitted Corrections for article TEMI 1733440

Lishan:
| just saw that you deleted nt for 1,100 — “nt” should be kept. Could you correct that?
Thanks.

SL

0 THE OHIO STATE UNIVERSITY

Shan-Lu Liu, M.D., Ph.D.

Professor

Co-Director, Viruses and Emerging Pathogens Program
Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and Microbiology
The Ohio State University

1900 Coffey Rd, Room 480 VMAB

Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liu.6244(@osu.edu; shan-lu.liu@osumc.edu

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Friday, February 21, 2020 at 4:28 PM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Re: Submitted Corrections for article TEMI 1733440

Thanks!



-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 7:22 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Saif, Linda" <saif.2@osu.edu>, Susan Weiss
<weisssr@pennmedicine.upenn.edu>

Subject: Fwd: Submitted Corrections for article TEMI 1733440

Shan-Lu Liu sent from iPhone

Begin forwarded message:

From: "TEMI-production@journals.tandf.co.uk" <cats@taylorandfrancis.com>

Date: February 21, 2020 at 4:04:41 PM PST

To: "TEMI-production@journals.tandf.co.uk" <TEMI-production@journals.tandf.co.uk>,
"Liu, Shan-Lu" <liu.6244@osu.edu>

Subject: Submitted Corrections for article TEMI 1733440

Reply-To: TEMI-production@journals.tandf.co.uk

Article: No credible evidence supporting claims of the laboratory engineering of
SARS-CoV-2

Journal: Emerging Microbes & Infections (TEMI)
Article ID: TEMI 1733440
Dear author,

This email confirms that you have submitted your corrections to your article
proofs.

The submitted corrections have been successfully uploaded.

If you want to check your submitted corrections please log into CATS and click
on the “Corrections Submitted” button.

Yours sincerely,
Malathi Boopalan

Email: TEMI-production@journals.tandf.co.uk
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BZBMN L KEHBEXNZERE , L FAEHEZELIREBRALLKEHRERFTEZETR
Linda J. Saif ( ZEERIZBft L ) LAK Susan Weiss ( EEHREMRERRL ) |, £ EFR
HiF) Emerging Microbes & Infections (EMI) (R FR (HABENSRBE) ) KRB H
XA AENIEERRE SARS-CoV-2 kEXREATER" WITIEXE , W&k ARIT
Hy1& S MBRRICH 1T T oM FB K,

BXEERROT :

1. FBRBRFHEE SARS-CoV-2 EREHFENZR B NESMRILREN — TR K
RaTG13 MIRETRBEE =ik 06%MEIRMYE , EFRENAEET 1, 100 HEMNZE
B, MEEXBFIFI EEBEENXE , AEFEREETRANERES.

2. ERFEHIERD 2015 FE (BREE) —BeX , AIFHEBRFEERXBNERE
M9 A SARS FiRIETIREE ( SHCO14 ) WERERBNWME, IWTHRKRA , HEE
REFE SARS-CoV-2 EXMREBRFBEEERAFY| LHBIE T 5000 MAEH T
@, fTAX MR E TSR EMRERE.

3. B —FE U SARS-CoV-2 BRREFEEARNFIER , HELKKRAE BioRxiv £
ERZERN—BFRPANKE , FF SARS-CoV-2 HEEH HIV F5, EFREXEX
BERELRE , BitHA  HRZERSERUHDREK. 7 HIV-1 TREIE ( Feng
Gao ) MENMS RKRE EMI IRBIEXF , EEFER T FANENERZDHRIE
B, IS FE MM SARS-CoV-2 BEZ M HIV-1 BARBRHAEHIV-1BE , MR
B, HTEREREENTMER  XEFRNEECLRBETZFR, THE

4. NRIZEEYW , #{CREFHHEG , HESHENHERBE - S=E£E8FTHRENR
T, R, AIGENAEEREBEAEACANBSERIA—LREEFONT
to FFA , BRIEE AT RMVIEIE X SARS-CoV-2 K FEF XK A T®it,

5. REBIN&BILEE R EBEIRAE SARS-CoV-2 REAZREATHE , RITAAX
NHBREEREBVREHXARTHRIANIREEE  MAZTEARERNBFEE
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From: Liu, Shan-Lu

To: Su, Lishan; Lu, Shan
Subject: Re: Revised commentary for EMI - final!
Date: Monday, February 17, 2020 6:10:04 PM

| think our points are made in the commentary. Shan did not plan initially to go into
much science, but in the end | think we have covered most of it.

SL

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Monday, February 17, 2020 at 6:04 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Lu, Shan" <Shan.Lu@umassmed.edu>
Subject: Re: Revised commentary for EMI - final!

| agree with them completely. Based on Shi’'s two natures papers and the Baric
Nature medicine paper, | was trying to make the point as this paper: that the new
virus from bats could have jumped into a secondary host or directly to humans and
evolve. One of you did not seem to like the direct human possibility and removed it.

Theories of SARS-CoV-2 origins

It is improbable that SARS-CoV-2 emerged through laboratory manipulation of an existing
SARS-related coronavirus. As noted above, the RBD of SARS-CoV-2 is optimized for
human ACE2 receptor binding with an efficient binding solution different to that which would
have been predicted. Further, if genetic manipulation had been performed, one would
expect that one of the several reverse genetic systems available for betacoronaviruses
would have been used. However, this is not the case as the genetic data shows that SARS-

CoV-2 is not derived from any previously used virus backbone'”. Instead, we propose two
scenarios that can plausibly explain the origin of SARS-CoV-2: (i) natural selection in a
non-human animal host prior to zoonotic transfer, and (ii) natural selection in humans
following zoonotic transfer.

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Monday, February 17, 2020 at 5:56 PM

To: "Lu, Shan" <Shan.Lu@umassmed.edu>, "Su, Lishan" <lishan_su@med.unc.edu>
Subject: Re: Revised commentary for EMI - final!

This is the website that people deposit their sequence data and also make relevant
comments. Not sure where they will publish it... but it has been widely spread via
Twitter.

SL

From: "Lu, Shan" <Shan.Lu@umassmed.edu>



Date: Monday, February 17, 2020 at 5:44 PM
To: Shan-Lu Liu <liu.6244@osu.edu>, "Su, Lishan" <lishan_su@med.unc.edu>
Subject: RE: Revised commentary for EMI - final!

Who is first is not critical. But where did you find this new paper? Published?

From: Liu, Shan-Lu <liu.6244@osu.edu>

Sent: Monday, February 17, 2020 5:42 PM

To: Lu, Shan <Shan.Lu@umassmed.edu>; Su, Lishan <lishan_su@med.unc.edu>
Subject: Re: Revised commentary for EMI - final!

Again, | have no concern at all with our conclusion in the commentary. | believe more
scientific articles like this will be out, and EMI will be one of the first to publish them.

Cheers!

SL

From: "Lu, Shan" <Shan.Lu@umassmed.edu>

Date: Monday, February 17, 2020 at 5:36 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Su, Lishan" <lishan_su@med.unc.edu>
Subject: RE: Revised commentary for EMI - final!

Agreed. Beautifully written.

From: Liu, Shan-Lu <liu.6244@osu.edu>

Sent: Monday, February 17, 2020 5:35 PM

To: Lu, Shan <Shan.Lu@umassmed.edu>; Su, Lishan <lishan su@med.unc.edu>
Subject: Re: Revised commentary for EMI - finall

| just carefully read through, very informative and convincing in my view. Those are of
course true experts of evolutionary biologists.

SL

From: "Lu, Shan" <Shan.lu@umassmed.edu>
Date: Monday, February 17, 2020 at 5:27 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Su, Lishan" <lishan su@med.unc.edu>
Subject: RE: Revised commentary for EMI - final!

This still has nothing to do with any of the specific claims.



From: Liu, Shan-Lu <|iu.6244@osu.edu>

Sent: Monday, February 17, 2020 5:26 PM

To: Lu, Shan <Shan.lu@umassmed.edu>; Su, Lishan <lishan su@med.unc.edu>
Subject: Re: Revised commentary for EMI - final!

The last section is to dispute those rumors.

Theories of SARS-CoV-2 origins

It is improbable that SARS-CoV-2 emerged through laboratory manipulation of an existing
SARS-related coronavirus. As noted above, the RBD of SARS-CoV-2 is optimized for
human ACE2 receptor binding with an efficient binding solution different to that which would
have been predicted. Further, if genetic manipulation had been performed, one would
expect that one of the several reverse genetic systems available for betacoronaviruses
would have been used. However, this is not the case as the genetic data shows that SARS-

CoV-2 is not derived from any previously used virus backbone'”. Instead, we propose two
scenarios that can plausibly explain the origin of SARS-CoV-2: (i) natural selection in a
non-human animal host prior to zoonotic transfer, and (ii) natural selection in humans
following zoonotic transfer. We also discuss whether selection during passage in culture
could have given rise to the same observed features.

From: "Lu, Shan" <Shan.lu@umassmed.edu>
Date: Monday, February 17, 2020 at 5:23 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Su, Lishan" <lishan_su@med.unc.edu>
Subject: RE: Revised commentary for EMI - final!

Two different things. They are doing SARS2 genome analysis. Your is trying to disapprove the other
theories.

From: Liu, Shan-Lu <liu.6244@osu.edu>
Sent: Monday, February 17, 2020 5:17 PM

To: Su, Lishan <lishan su@med.unc.edu>; Lu, Shan <Shan.Lu@umassmed.edu>

Subject: Re: Revised commentary for EMI - finall

...SARS-CoV-2 is the seventh member of the Coronaviridae known to infect humans.
Three of these viruses, SARS CoV-1, MERS, and SARS-CoV-2, can cause severe disease;
four, HKU1, NL63, OC43 and 229E, are associated with mild respiratory symptoms. Herein,
we review what can be deduced about the origin and early evolution of SARS-CoV-2 from
the comparative analysis of available genome sequence data. In particular, we offer a
perspective on the notable features in the SARS-CoV-2 genome and discuss scenarios by
which these features could have arisen. Importantly, this analysis provides evidence that
SARS-CoV-2 is not a laboratory construct nor a purposefully manipulated virus.

We need to try to get ours out quickly.



SL



From: Su, Lishan

To: Liu, Shan-Lu
Subject: Re: Executive summary of EMI commentary
Date: Sunday, February 23, 2020 12:24:53 PM
Attachments: image001.png

image002.png

N EF AL i O R s H A
T (TR A O e e #E0A 18 1. Final. pdf

See revised word/pdf.

-Lishan

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Sunday, February 23, 2020 at 12:07 PM

To: "Liu, Shan-Lu" <liu.6244@osu.edu>

Subject: Re: Executive summary of EMI commentary

This may be more accurate? X & TR IL IS EHF A SN FIE R B HIE I B = 755
FAEHRE

-Lishan

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Sunday, February 23, 2020 at 11:54 AM

To: "Liu, Shan-Lu" <liu.6244@osu.edu>

Subject: Re: Executive summary of EMI commentary

See pdf file with no lines.
| can not find a better word thanZX /&, but it seems to a be a bit stronger than we
intended?

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Sunday, February 23, 2020 at 8:57 AM

To: "Su, Lishan" <lishan_su@med.unc.edu>

Cc: "Lu, Shan" <Shan.Lu@umassmed.edu>
Subject: Executive summary of EMI commentary

Lishan and Shan — so confusing!

| have wrapped up a summary for the public and media to understand key points of
our commentary. Please make suggestions.



| think this can go along with the Chinese translation.

Shan-Lu

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Friday, February 21, 2020 at 7:39 PM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Re: Submitted Corrections for article TEMI 1733440

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 7:33 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>

Subject: Re: Submitted Corrections for article TEMI 1733440

| just went online to see if we replace with a new one.
Could you send me the PDF of the corrected one?

0 THE OHIO STATE UNIVERSITY

Shan-Lu Liu, M.D., Ph.D.

Professor

Co-Director, Viruses and Emerging Pathogens Program
Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and Microbiology
The Ohio State University

1900 Coffey Rd, Room 480 VMAB

Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liu.6244(@osu.edu; shan-lu.liu@osumec.edu

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Friday, February 21, 2020 at 4:32 PM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Re: Submitted Corrections for article TEMI 1733440

My bad. How do we fix it? send her a message?



-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 7:29 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>

Subject: Re: Submitted Corrections for article TEMI 1733440

Lishan:
| just saw that you deleted nt for 1,100 — “nt” should be kept. Could you correct that?
Thanks.

SL

0 THE OHIO STATE UNIVERSITY

Shan-Lu Liu, M.D., Ph.D.

Professor

Co-Director, Viruses and Emerging Pathogens Program
Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and Microbiology
The Ohio State University

1900 Coffey Rd, Room 480 VMAB

Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liu.6244(@osu.edu; shan-lu.liu@osumec.edu

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Friday, February 21, 2020 at 4:28 PM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Re: Submitted Corrections for article TEMI 1733440

Thanks!

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 7:22 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Saif, Linda" <saif.2@osu.edu>, Susan Weiss
<weisssr@pennmedicine.upenn.edu>

Subject: Fwd: Submitted Corrections for article TEMI 1733440



Shan-Lu Liu sent from iPhone

Begin forwarded message:

From: "TEMI-production@journals.tandf.co.uk" <cats@taylorandfrancis.com>

Date: February 21, 2020 at 4:04:41 PM PST

To: "TEMI-production@journals.tandf.co.uk" <TEMI-production@journals.tandf.co.uk>,
"Liu, Shan-Lu" <liu.6244@osu.edu>

Subject: Submitted Corrections for article TEMI 1733440

Reply-To: TEMI-production@journals.tandf.co.uk

Article: No credible evidence supporting claims of the laboratory engineering of
SARS-CoV-2

Journal: Emerging Microbes & Infections (TEMI)
Article ID: TEMI 1733440
Dear author,

This email confirms that you have submitted your corrections to your article
proofs.

The submitted corrections have been successfully uploaded.

If you want to check your submitted corrections please log into CATS and click
on the “Corrections Submitted” button.

Yours sincerely,
Malathi Boopalan

Email: TEMI-production@)journals.tandf.co.uk



XEEHUFEELX S TA B HESIBRCRZ RS

BZBMN L KEHBEXNZERE , L FAEHEZELIREBRALLKEHRERFTEZETR
Linda J. Saif ( ZEERIZBft L ) LAK Susan Weiss ( EEHREMRERRL ) |, £ EFR
HiF) Emerging Microbes & Infections (EMI) (R FR (HABENSRBE) ) KRB H
XA AENIEERRE SARS-CoV-2 kEXREATER" WITIEXE , W&k ARIT
Hy1& S MBRRICH 1T T oM FB K,

BXEERROT :

1. FBRBRFHEE SARS-CoV-2 EREHFENZR B NESMRILREN — TR K
RaTG13 MIRETRBEE =ik 06%MEIRMYE , EFRENAEET 1, 100 HEMNZE
B, MEEXBFIFI EEBEENXE , AEFEREETRANERES.
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M9 A SARS FiRIETIREE ( SHCO14 ) WERERBNWME, IWTHRKRA , HEE
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3. B —FE U SARS-CoV-2 BRREFEEARNFIER , HELKKRAE BioRxiv £
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From: Liu, Shan-Lt

To: temi-peerreview@journals.tandf.co.uk
Cc: shan.lu@umassmed.edu; lishan _su@med.unc.edu
Subject: Re: Urgent: revised commentary for Emerging Microbes & Infections - TEMI-2020-0121
Date: Sunday, February 16, 2020 7:59:43 PM
Attachments: Liu et al EMI Commentary Revision Final docx
image001 png

Here is the attachment, sorry!
Dear Jorgie,

After discussing with Dr. Shan Lu and all coauthors, we have decided to use a new title and also make minor changes to the text, including assciated
references. | have attached the updated commentary and hope that you will be able to help upload the new version for preparing the proof.

Thank you!

Shan-Lu

0 THE OHIO STATE UNIVERSITY

Shan-Lu Liu, M D, Ph D

Professor

Co-Director, Viruses and Emerging Pathogens Program
Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and Microbiology
The Ohio State University

1900 Coffey Rd, Room 480 VMAB

Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liu 6244@osu edu; shan-lu liu@osumc edu

From: "temi-peerreview@journals.tandf.co.uk" <temi-peerreview@journals.tandf.co.uk>

Date: Thursday, February 13, 2020 at 9:14 AM

To: Shan-Lu Liu <liu.6244@osu.edu>

Cc: "shan.lu@umassmed edu" <shan.lu@umassmed.edu>, "lishan_su@med.unc.edu" <lishan_su@med.unc edu>

Subject: Re: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your submission #Trackingld:5633996

Dear Professor Liu,
Thank you very much for sending his file.
Kindly be informed that | have now uploaded in he system on your behalf and proceeded your paper to the editor.

Please let me know if you have further questions or concerns.

Kind regards,

Jorgie Lyn Luna - Journal Editorial Office

Taylor & Francis Group

4 Park Square | Milton Park | Abingdon | Oxon | 0X14 4RN UK
Web: www.tandfonline.com

Taylor & Francis is a trading name of Informa UK Limited,
registered in England under no. 1072954

Emerging Microbes & Infections

From:liu.6244@osu.edu

Sent:

To:liu.6244@osu.edu

Cc:Shan.Lu@umassmed.edu,lishan_su@med.unc.edu

Subject:Re: Re: Emerging Microbes & Infections - TEMI-2020-0121 - changes required to your submission

Hi Jorgie:

| have modified as instructed and attached the new one to this email. Please help upload and proceed.
Thank you.

Shan-Lu

Shan-Lu Liu, M D., Ph D.

Professor

Co-Director, Viruses and Emerging Pathogens Program

Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and Microbiology
The Ohio State University

1900 Coffey Rd, Room 480 VMAB

Columbus, Ohio 43210



Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liu 6244@osu edu; shan-lu liu@osumc.edu

On 2/13/20, 8:43 AM, "Emerging Microbes and Infections" <onbehalfof@manuscriptcentral.com> wrote:
13-Feb-2020

Dear Professor Liu,

Your above referenced manuscript, entitled "SARS-CoV-2: no evidence of a laboratory origin" requires some further changes before it is ready for reviewing in
Emerging Microbes & Infections. Your submission has been returned to you and is located in your Author Center as a draft, so that you due to these reasons:

1. No line numbering

Kindly add a line numbering in your main document.

2. Exceeded reference count

Kindly be informed that the reference count for the commentary article should not be more than 15.

Your submission along with all files you submitted is now in your Author Center, at

https://urldefense.com/v3/__https://mc manuscriptcentral com/temi__;!'lKGKeukY!nGv1RgRJ1P-

0OGXuZi8b2hKGjXxDFOmBWDONUR_njCdwERJF 1HkBIV4SggqroudyWYmI$ Please read the Quick Guide to Continuing your Submission, which shows how you can
access your manuscript, and submit it back to the site. The Guide is located at

https://urldefense.com/v3/__http://mc manuscriptcentral com/societyimages/tandf_gs0/Continuning*20a*20Submission_screenshot.pdf __;JSU! KGKeukY!nGv1RgRJ1P-
0OGXuZi8b2hKGjXxDFOmBwWDONuUR_njCdwERJF 1HkBIV4Sggqrore6Z8tA$

You may contact the Editorial Office if you have further questions.

Sincerely,

Jorgie Lyn Luna
Emerging Microbes & Infections Editorial Office
temi-peerreview@journals.tandf.co.uk
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The emergence and outbreak of a newly discovered acute respiratory disease in
Wuhan, China, has affected greater than 40,000 people, and killed more than 1,000 as
of Feb. 10, 2020. A new human coronavirus, SARS-CoV-2, was quickly identified, and
the associated disease is now referred to as coronavirus disease discovered in 2019

(COVID-19) (https://globalbiodefense.com/novel-coronavirus-covid-19-portal/).

According to what has been reported [1-3], COVID-2019 seems to have similar clinical
manifestations to that of the severe acute respiratory syndrome (SARS) caused by SARS-
CoV. The SARS-CoV-2 genome sequence also has ~80% identity with SARS-CoV, but it

is most similar to some bat beta-coronaviruses, with the highest being >96% identity [4,5].

Currently, there are speculations, rumors and conspiracy theories that SARS-CoV-2
is of laboratory origin. Some people have alleged that the human SARS-CoV-2 was
leaked directly from a laboratory in Wuhan where a bat CoV (RaTG13) was recently
reported, which shared ~96% homology with the SARS-CoV-2 [4]. However, as we know,
the human SARS-CoV and intermediate host palm civet SARS-like CoV shared 99.8%
homology, with a total of 202 single-nucleotide (nt) variations (SNVs) identified across the
genome [6]. Given that there are greater than 1000 nt differences between the human
SARS-CoV-2 and the bat RaTG13-CoV [4], which are distributed throughout the genome
in a naturally occurring pattern following the evolutionary characteristics typical of CoVs,
it is highly unlikely that RaTG13 CoV is the immediate source of SARS-CoV-2. The
absence of a logical targeted pattern in the new viral sequences and a close relative in a

wildlife species (bats) are the most revealing signs that SARS-CoV-2 evolved by natural
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evolution. A search for an intermediate animal host between bats and humans is needed
to identify animal CoVs more closely related to human SARS-CoV-2. There is speculation
that pangolins might carry CoVs closely related to SARS-CoV-2, but the data to

substantiate this is not yet published (https://www.nature.com/articles/d41586-020-

00364-2).

Another claim in Chinese social media points to a Nature Medicine paper published in
2015 [7], which reports the construction of a chimeric CoV with a bat CoV S gene
(SHCO014) in the backbone of a SARS CoV that has adapted to infect mice (MA15) and
is capable of infecting human cells [8]. However, this claim lacks any scientific basis and
must be discounted because of significant divergence in the genetic sequence of this

construct with the new SARS-CoV-2 (>5,000 nucleotides).

The mouse-adapted SARS virus (MA15) [9] was generated by serial passage of an
infectious wildtype SARS CoV clone in the respiratory tract of BALB/c mice. After 15
passages in mice, the SARS-CoV gained elevated replication and lung pathogenesis in
aged mice (hence M15), due to six coding genetic mutations associated with mouse
adaptation. It is likely that MA15 is highly attenuated to replicate in human cells or patients

due to the mouse adaptation.

When the original SARS-CoV was isolated, it was concluded that the S gene from bat-
derived CoV, unlike that from human patients- or civets-derived viruses, was unable to

use human ACE2 as a receptor for entry into human cells [10,11]. Civets were proposed
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to be an intermediate host of the bat-CoVs, capable of spreading SARS CoV to humans
[6,12]. However, in 2013 several novel bat coronaviruses were isolated from Chinese
horseshoe bats and the bat SARS-like or SL-CoV-WIV1 was able to use ACE2 from
humans, civets and Chinese horseshoe bats for entry [8]. Combined with evolutionary
evidence that the bat ACE2 gene has been positively selected at the same contact sites
as the human ACEZ2 gene for interacting with SARS CoV [13], it was proposed that an
intermediate host may not be necessary and that some bat SL-CoVs may be able to
directly infect human hosts. To directly address this possibility, the exact S gene from bat
coronavirus SL-SHCO014 was synthesized and used to generate a chimeric virus in the
mouse adapted MA15 SARS-CoV backbone. The resultant SL-SHC014-MA15 virus
could indeed efficiently use human ACEZ2 and replicate in primary human airway cells to
similar titers as epidemic strains of SARS-CoV. While SL-SHC014-MA15 can replicate
efficiently in young and aged mouse lungs, infection was attenuated, and less virus
antigen was present in the airway epithelium as compared to SARS MA15, which causes

lethal outcomes in aged mice [7].

Due to the elevated pathogenic activity of the SL-SHC014-MA15 chimeric virus
relative to the SARS-MA15 CoV in mice, such experiments with SL-SHC014-MA15
chimeric virus were later restricted as gain of function (GOF) studies under the US

government-mandated pause policy (https://www.nih.gov/about-nih/who-we-are/nih-

director/statements/nih-lifts-funding-pause-gain-function-research). The current COVID-

2019 epidemic has restarted the debate over the risks of constructing such viruses that

could have pandemic potential, irrespective of the finding that these bat CoVs already
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exist in nature. Regardless, upon careful phylogenetic analyses by multiple international
groups [5,14], the SARS-CoV-2 is undoubtedly distinct from SL-SHC014-MA15,
with >6,000 nucleotide differences across the whole genome. Therefore, once again there
is no credible evidence to support the claim that the SARS-CoV-2 is derived from the

chimeric SL-SHC014-MA15 virus.

There are also rumors that the SARS-CoV-2 was artificially, or intentionally, made by
humans in the lab, and this is highlighted in one manuscript submitted to BioRxiv (a
manuscript sharing site prior to any peer review), claiming that SARS-CoV-2 has HIV
sequence in it and was thus likely generated in the laboratory. In a rebuttal paper led by
an HIV-1 virologist Dr. Feng Gao, they used careful bioinformatics analyses to
demonstrate that the original claim of multiple HIV insertions into the SARS-CoV-2 is not
HIV-1 specific but random [15]. Because of the many concerns raised by the international

community, the authors who made the initial claim have already withdrawn this report.

Evolution is stepwise and accrues mutations gradually over time, whereas synthetic
constructs would typically use a known backbone and introduce logical or targeted
changes instead of the randomly occurring mutations that are present in naturally isolated
viruses such as bat CoV RaTG13. In our view, there is currently no credible evidence to
support the claim that SARS-CoV-2 originated from a laboratory-engineered CoV. It is
more likely that SARS-CoV-2 is a recombinant CoV generated in nature between a bat
CoV and another coronavirus in an intermediate animal host. More studies are needed to
explore this possibility and resolve the natural origin of SARS-CoV-2. We should

emphasize that, although SARS-CoV-2 shows no evidence of laboratory origin, viruses
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with such great public health threats must be handled properly in the laboratory and also

properly regulated by the scientific community and governments.
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From: Liu, Shan-Lu

To: Weiss, Susan
Subject: Re: [External] Re: name for new CoV
Date: Sunday, February 16, 2020 1:32:08 PM
Attachments: image001.png

image002.png

Not yet, unfortunately!

From: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>
Date: Sunday, February 16, 2020 at 1:31 PM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Re: [External] Re: name for new CoV

Not in BioRx?
| am anxious to know also

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Sunday, February 16, 2020 at 1:23 PM

To: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>
Subject: Re: [External] Re: name for new CoV

Not published yet. | heard that they submitted it Nature for review.
| am very eager to know if the pangolin virus isolated from the market has the RRAR

insertion; it is not present in the Viruses paper 2019!

Shan-Lu

From: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>
Date: Sunday, February 16, 2020 at 1:18 PM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Re: [External] Re: name for new CoV

Btw- have you heard any more about the pangolin connection- | see nothing in pub med
expect a paper from before the outbreak claiming to find CoV sequences in dead pangolins in
the south of China

susan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Sunday, February 16, 2020 at 1:16 PM

To: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>
Subject: Re: [External] Re: name for new CoV



Susan:

| agree with you. | don’t see any evidence of lab origin, as no lab people have been
infected, but with some rumors — just rumors!

COVID-19 is the disease name defined by WHO. [ still feel SARS-CoV-2 is a good
one adopted my Chinese American virologists.

Shan-Lu

From: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>
Date: Sunday, February 16, 2020 at 1:11 PM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Re: [External] Re: name for new CoV

| have a couple of comments

| don’t think it is likely that bat virus leaked into humans in the lab- is there any evidence that
someone from the Wuhan lab is infected? Also in general the bat viruses have been identified
by sequence sand are not actually isolated viruses.

RRAR is a good if not excellent furin site, similar to MERS- MHV A59 is RRAHR, MHV JHM is
RRARR (a very good one) — lineage B Bat viruses generally do not have the furin site
| doubt very much it was engineered in in the lab. Doesn’t make sense

| wonder if there is some compromise position re the name- the formal name | think has to be
SARS-CoV-2 but maybe can be referred to COVID-19 informally- if you look at the internet
WHO is calling it COVID-19

Susan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Sunday, February 16, 2020 at 10:05 AM

To: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>
Subject: Re: [External] Re: name for new CoV

Susan,

| have looked at carefully the RaTG13 sequence, and it is unlikely from it — also see
attached file. But we cannot rule out the possibility of other bat viruses from the lab —
The Wuhan lab has many bat samples not yet worked out or results published. There
are some concerns that some of their samples may not have been handled properly



and leaked out of the lab...But just a possibility.

Right now, it's hard to say an intermediate host or directly from bats, | guess.

Shan-Lu

From: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>
Date: Sunday, February 16, 2020 at 9:48 AM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Re: [External] Re: name for new CoV

Do you think it could come from a bat virus- which one or an unpublished one? RaTg13 is the
closest? Is it close enough in sequence? Do you think it came through an intermediate host
and sequence drifted?

This is a very chilling idea

susan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Sunday, February 16, 2020 at 9:41 AM

To: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>
Subject: [External] Re: name for new CoV

Dear Susan,

| strongly support the new name SARS-CoV-2, as | feel that it does reflect what we
currently know. | do understand the feeling of those Chinese colleagues, but | dislike
their political motivations. They have also approached me, but | have publicly
expressed my support of the new name in some Chinese media.

In terms of our commentary to be published in EMI, we may change the title to
emphasize that the new virus is not laboratory engineered, “SARS-CoV-2: no
evidence for laboratory engineering”, because we cannot rule out the possibility that

it comes from a bat virus leaked out of a lab. When the proof comes, | will write to you

and others.

Best wishes.

Shan-Lu
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From: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>
Date: Sunday, February 16, 2020 at 9:10 AM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: name for new CoV

Dear Shan-Lu

| was approached about the controversy about the name of the new CoV and asked me to
support a request for change in name. When | heard the name SARS-CoV-2 | initially didn’t like
it at all because it seemed like it would confused with SARS. However, after reading the BioRx
article form CGS about the naming, it does makes sense in terms of the other SARS like viruses
form bats, | understand that some the Chinese scientists are upset about this and feel it will
have a bad psychological effect for China and if it comes back each year like flu it will have a
big impact on business investment and tourism etc, which also makes sense.

Which side of this argument are you on?

Susan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Wednesday, February 12, 2020 at 10:25 PM

To: Min Yang <min.yang@emi2012.org>, "Su, Lishan" <lishan_su@med.unc.edu>, "Saif, Linda"
<saif.2@osu.edu>, "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>



Cc: "Lu, Shan" <Shan.Lu@umassmed.edu>
Subject: [External] Re: EMI commentary

Min:
It should have been successfully submitted. See below email:
12-Feb-2020

Dear Professor Liu:

Your manuscript entitled "SARS-CoV-2: no evidence of a laboratory origin" has been successfully
submitted online and is presently being given full consideration for publication in Emerging Microbes
& Infections.

Your manuscript ID is TEMI-2020-0121.

Please mention the above manuscript ID in all future correspondence or when calling the office for
guestions. If there are any changes in your street address or e-mail address, please log in to
ScholarOne Manuscripts at
https://urldefense.com/v3/__https://mc.manuscriptcentral.com/temi__;!!KGKeukY!klcqOriA-
xlzLyrzwwKWtghNAQgvfbCh7pgavzMYm77f)Jsm_iShbXJWIKEtRML7ExIS and edit your user
information as appropriate.

You can also view the status of your manuscript at any time by checking your Author Center after
logging in to
https://urldefense.com/v3/__https://mc.manuscriptcentral.com/temi__;!!KGKeukY!klcqOriA-
xlzLyrzwwKWtghNAQgvfbCh7pgavzMYm77f)Jsm_iShbXJWIKEtRML7EXIS .

Thank you for submitting your manuscript to Emerging Microbes & Infections.

Sincerely,
Emerging Microbes & Infections Editorial Office

From: Min Yang <min.yang@emi2012.org>

Date: Wednesday, February 12, 2020 at 10:17 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Su, Lishan" <lishan_su@med.unc.edu>, "Saif, Linda"
<saif.2@osu.edu>, "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>

Cc: "Lu, Shan" <Shan.Lu@umassmed.edu>

Subject: Re: EMI commentary

Dear Dr Liu,

Thank you for your support to EMI.



According to the attachment, it looks like your submission is a DRAFT still which has not been submitted successfully yet.

Could you please check and confirm?

Thanks and regards,
Min Yang

Emerging Microbes & Infections (EMI) Editorial Office
4F Fuxing Building

131 Dongan Road

Shanghai

China

Tel: 86-21-54237992

E-mail: min.yang@emi2012.org

RAF Az "Liu, Shan-Lu" <liu.6244@osu.edu>

HH: 202042 H13H 2 #IY F4-10:58

e Nz "Su, Lishan" <lishan_su@med.unc.edu>, "Saif, Linda" <saif.2@osu.edu>, "Weiss, Susan"
<weisssr@pennmedicine.upenn.edu>

$¥£i%: Min Yang <min.yang@emi2012.org>, "Lu, Shan" <Shan.Lu@umassmed.edu>

= /8: EMI commentary

Dear all,

| have just submitted a commentary to EMI. See attached the submitted version.
Thank you.

Shan-Lu
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Shan-Lu Liu, M.D., Ph.D.
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1900 Coffey Rd, Room 480 VMAB

Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liu.6244(@osu.edu; shan-lu.liu@osumc.edu



From: Liu, Shan-Lu

To: Weiss, Susan
Subject: Re: name for new CoV
Date: Sunday, February 16, 2020 9:40:00 AM
Attachments: image001.png
image002.png
Dear Susan,

| strongly support the new name SARS-CoV-2, as | feel that it does reflect what we
currently know. | do understand the feeling of those Chinese colleagues, but | dislike
their political motivations. They have also approached me, but | have publicly
expressed my support of the new name in some Chinese media.

In terms of our commentary to be published in EMI, we may change the title to
emphasize that the new virus is not laboratory engineered, “SARS-CoV-2: no
evidence for laboratory engineering”, because we cannot rule out the possibility that
it comes from a bat virus leaked out of a lab. When the proof comes, | will write to you

and others.

Best wishes.

Shan-Lu
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Shan-Lu Liu, M.D., Ph.D.
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Co-Director, Viruses and Emerging Pathogens Program
Infectious Diseases Institute

Center for Retrovirus Research
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Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liu.6244(@osu.edu; shan-lu.liu@osumc.edu

From: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>
Date: Sunday, February 16, 2020 at 9:10 AM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: name for new CoV

Dear Shan-Lu



| was approached about the controversy about the name of the new CoV and asked me to
support a request for change in name. When | heard the name SARS-CoV-2 | initially didn’t like
it at all because it seemed like it would confused with SARS. However, after reading the BioRx
article form CGS about the naming, it does makes sense in terms of the other SARS like viruses
form bats, | understand that some the Chinese scientists are upset about this and feel it will
have a bad psychological effect for China and if it comes back each year like flu it will have a
big impact on business investment and tourism etc, which also makes sense.

Which side of this argument are you on?

Susan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Wednesday, February 12, 2020 at 10:25 PM

To: Min Yang <min.yang@emi2012.org>, "Su, Lishan" <lishan_su@med.unc.edu>, "Saif, Linda"
<saif.2@osu.edu>, "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>

Cc: "Lu, Shan" <Shan.Lu@umassmed.edu>

Subject: [External] Re: EMI commentary

Min:
It should have been successfully submitted. See below email:
12-Feb-2020

Dear Professor Liu:

Your manuscript entitled "SARS-CoV-2: no evidence of a laboratory origin" has been successfully
submitted online and is presently being given full consideration for publication in Emerging Microbes
& Infections.

Your manuscript ID is TEMI-2020-0121.

Please mention the above manuscript ID in all future correspondence or when calling the office for
questions. If there are any changes in your street address or e-mail address, please log in to
ScholarOne Manuscripts at
https://urldefense.com/v3/__https://mc.manuscriptcentral.com/temi__;!!KGKeukY!klcqOriA-
xlzLyrzwwKWtghNAQgvfbCh7pgavzMYm77flism_iShbXJWIKEtRML7ExIS and edit your user



information as appropriate.

You can also view the status of your manuscript at any time by checking your Author Center after
logging in to
https://urldefense.com/v3/__https://mc.manuscriptcentral.com/temi__;!!KGKeukY!klcqOriA-
xlzLyrzwwKWtghNAQgvfbCh7pgavzMYm77flism_iShbXJWIKEtRML7EXIS .

Thank you for submitting your manuscript to Emerging Microbes & Infections.

Sincerely,
Emerging Microbes & Infections Editorial Office

From: Min Yang <min.yang@emi2012.org>

Date: Wednesday, February 12, 2020 at 10:17 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Su, Lishan" <lishan_su@med.unc.edu>, "Saif, Linda"
<saif.2@osu.edu>, "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>

Cc: "Lu, Shan" <Shan.Lu@umassmed.edu>

Subject: Re: EMI commentary

Dear Dr Liu,
Thank you for your support to EMI.
According to the attachment, it looks like your submission is a DRAFT still which has not been submitted successfully yet.

Could you please check and confirm?

Thanks and regards,
Min Yang

Emerging Microbes & Infections (EMI) Editorial Office
4F Fuxing Building

131 Dongan Road

Shanghai

China

Tel: 86-21-54237992

E-mail: min.yang@emi2012.org

KA Nz "Liu, Shan-Lu" <liu.6244@osu.edu>

HJH: 202042 H13H A HPY F4-10:58

e Nz "Su, Lishan" <lishan_su@med.unc.edu>, "Saif, Linda" <saif.2@osu.edu>, "Weiss, Susan"
<weisssr@pennmedicine.upenn.edu>

¥P1%: Min Yang <min.yang@emi2012.org>, "Lu, Shan" <Shan.Lu@umassmed.edu>

/8 EMI commentary

Dear all,



| have just submitted a commentary to EMI. See attached the submitted version.
Thank you.

Shan-Lu
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From: Liu, Shan-Lu

To: Su, Lishan; Shan Lu
Subject: FW: Author Publishing Agreement Received for article TEMI 1733440
Date: Wednesday, February 19, 2020 11:52:41 PM

Done, thank you Lishan!

SL

From: "TEMI-production@journals.tandf.co.uk" <cats@taylorandfrancis.com>

Reply-To: "TEMI-production@journals.tandf.co.uk" <TEMI-production@journals.tandf.co.uk>
Date: Wednesday, February 19, 2020 at 8:51 PM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Author Publishing Agreement Received for article TEMI 1733440

Article: SARS-CoV-2: no evidence of a laboratory origin
Journal: Emerging Microbes & Infections (TEMI)
Article ID: TEMI 1733440

Dear Shan-Lu Liu,

Thank you for submitting your author publishing agreement for the article listed above. You
will receive an email once your author publishing agreement has been accepted, or if any
problems are identified.

Yours sincerely,
Malathi Boopalan

Email: TEMI-production@journals.tandf.co.uk



From: Liu, Shan-Lu

To: TEMI-production@journals.tandf.co.uk

Subject: Re: URGENT! Submitted Corrections for article TEMI 1733440 #Trackingld:5700591
Date: Tuesday, February 25, 2020 11:48:07 PM

Thanks. Let me know as soon as it is online.
Thank you.

Shan-Lu Liu sent from iPhone

On Feb 25, 2020, at 11:28 AM, "TEMI-production@)journals.tandf.co.uk"
<TEMI-production@journals.tandf.co.uk> wrote:

Dear Shan-Lu,
This would be online in one or two days.
Regards,

Malathi
Emerging Microbes & Infections

From:liu.6244@osu.edu

Sent:25-02-2020 08.50 AM

To:TEMI-production@journals.tandf.co.uk

Ce:

Subject:Re: URGENT! Submitted Corrections for article TEMI 1733440

Possible to let us know the publication date? Thanks

Shan-Lu Liu sent from iPhone

On Feb 24, 2020, at 1:01 AM, "TEMI-
production@journals.tandf.co.uk" <TEMI-
production@journals.tandf.co.uk> wrote:

Dear Shan-Lu Liu,



Thank you for the email. I have sent your additional correction to the
team so that they will make the changes in the final PDF.

Have a great day!
Regards,

Malathi
Emerging Microbes & Infections

From:liu.6244@osu.edu

Sent:22-02-2020 06:24

To:malathi@novatechset.com

Cc:

Subject:Re: URGENT! Submitted Corrections for article TEMI
1733440

Dear Malathi Boopalan:

We have just uploaded a corrected proof online, but relegalized a
small error: “1,100” should be read as “1,100 nt” — could you kindly
help make the correction, or replace the uploaded file with the
attached new one?

Thank you! Please confirm.

Shan-Lu Liu & Lishan Su

Shan-Lu Liu, M.D., Ph.D.

Professor

Co-Director, Viruses and Emerging Pathogens Program
Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and
Immunity, and Microbiology

The Ohio State University

1900 Coffey Rd, Room 480 VMAB
Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473

Email: ]in.6244@osu.edu; shan-lulin@osumc.edu



Shan-Lu Liu sent from iPhone

On Feb 21, 2020, at 4:04 PM, TEMI-
production@journals.tandf.co.uk
<cats@taylorandfrancis.com> wrote:

Article: No credible evidence supporting claims of the
laboratory engineering of SARS-CoV-2

Journal: Emerging Microbes & Infections (TEMI)
Article ID: TEMI 1733440
Dear author,

This email confirms that you have submitted your
corrections to your article proofs.

The submitted corrections have been successfully
uploaded.

If you want to check your submitted corrections please
log into CATS and click on the “Corrections Submitted”
button.

Yours sincerely,
Malathi Boopalan

Email: TEMI-production@)journals.tandf.co.uk



From: Liu, Shan-Lu

To: Su, Lishan
Cc: Lu, Shan
Subject: Executive summary of EMI commentary
Date: Sunday, February 23, 2020 8:56:59 AM
Attachments: NEZEETIT 520 P2 e A O% FE s rt s B2 0H 115 . doex
image001.png
image002.png

Lishan and Shan — so confusing!

| have wrapped up a summary for the public and media to understand key points of
our commentary. Please make suggestions.

| think this can go along with the Chinese translation.

Shan-Lu

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Friday, February 21, 2020 at 7:39 PM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Re: Submitted Corrections for article TEMI 1733440

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 7:33 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>

Subject: Re: Submitted Corrections for article TEMI 1733440

| just went online to see if we replace with a new one.
Could you send me the PDF of the corrected one?
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Shan-Lu Liu, M.D., Ph.D.
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Fax: (614) 292-6473
Email: liu.6244(@osu.edu; shan-lu.liu@osumc.edu

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Friday, February 21, 2020 at 4:32 PM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Re: Submitted Corrections for article TEMI 1733440

My bad. How do we fix it? send her a message?

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 7:29 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>

Subject: Re: Submitted Corrections for article TEMI 1733440

Lishan:
| just saw that you deleted nt for 1,100 — “nt” should be kept. Could you correct that?
Thanks.

SL
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Shan-Lu Liu, M.D., Ph.D.

Professor

Co-Director, Viruses and Emerging Pathogens Program
Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and Microbiology
The Ohio State University

1900 Coffey Rd, Room 480 VMAB

Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liu.6244(@osu.edu; shan-lu.liu@osumec.edu

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Friday, February 21, 2020 at 4:28 PM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Re: Submitted Corrections for article TEMI 1733440



Thanks!

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 7:22 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>, "Saif, Linda" <saif.2@osu.edu>, Susan Weiss
<weisssr@pennmedicine.upenn.edu>

Subject: Fwd: Submitted Corrections for article TEMI 1733440

Shan-Lu Liu sent from iPhone

Begin forwarded message:

From: "TEMI-production@journals.tandf.co.uk" <cats@taylorandfrancis.com>

Date: February 21, 2020 at 4:04:41 PM PST

To: "TEMI-production@journals.tandf.co.uk" <TEMI-production@journals.tandf.co.uk>,
"Liu, Shan-Lu" <liu.6244@osu.edu>

Subject: Submitted Corrections for article TEMI 1733440

Reply-To: TEMI-production@journals.tandf.co.uk

Article: No credible evidence supporting claims of the laboratory engineering of
SARS-CoV-2

Journal: Emerging Microbes & Infections (TEMI)
Atrticle ID: TEMI 1733440
Dear author,

This email confirms that you have submitted your corrections to your article
proofs.

The submitted corrections have been successfully uploaded.

If you want to check your submitted corrections please log into CATS and click
on the “Corrections Submitted” button.

Yours sincerely,
Malathi Boopalan

Email: TEMI-production@journals.tandf.co.uk
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From: Liu, Shan-Lu

To: TEMI-production@journals.tandf.co.uk

Subject: URGENT! Submitted Corrections for article TEMI 1733440
Date: Friday, February 21, 2020 7:54:39 PM

Attachments: cidimage001.png@01D3AAF8.8AA7CB20

Dear Malathi Boopalan:

We have just uploaded a corrected proof online, but relegalized a small error: “1,100” should
be read as “1,100 nt” — could you kindly help make the correction, or replace the uploaded file
with the attached new one?

Thank you! Please confirm.

Shan-Lu Liu & Lishan Su

0 THE OHIO STATE UNIVERSITY

Shan-Lu Liu, M.D., Ph.D.

Professor

Co-Director, Viruses and Emerging Pathogens Program
Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and Microbiology
The Ohio State University

1900 Coffey Rd, Room 480 VMAB

Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liu.6244(@osu.edu; shan-lu.liu@osumec.edu

Shan-Lu Liu sent from iPhone

On Feb 21, 2020, at 4:04 PM, TEMI-production@journals.tandf.co.uk
<cats@taylorandfrancis.com> wrote:

Article: No credible evidence supporting claims of the laboratory engineering of
SARS-CoV-2

Journal: Emerging Microbes & Infections (TEMI)
Article ID: TEMI 1733440

Dear author,



This email confirms that you have submitted your corrections to your article
proofs.

The submitted corrections have been successfully uploaded.

If you want to check your submitted corrections please log into CATS and click
on the “Corrections Submitted” button.

Yours sincerely,
Malathi Boopalan

Email: TEMI-production@journals.tandf.co.uk



From: Liu, Shan-Lu

To: Liu, Shan-Lu
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0 THE OHIO STATE UNIVERSITY

Shan-Lu Liu, M.D., Ph.D.

Professor

Co-Director, Viruses and Emerging Pathogens Program
Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and Microbiology
The Ohio State University

1900 Coffey Rd, Room 480 VMAB

Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473

Email: liu.6244(@osu.edu; shan-lu.liu@osumec.edu

From: Shan-Lu Liu <liu.6244@osu.edu>

Date: Sunday, February 23, 2020 at 1:21 PM

To: "Lu, Shan" <Shan.Lu@umassmed.edu>, "Su, Lishan" <lishan_su@med.unc.edu>
Subject: Re: Executive summary of EMI commentary

Now, the final versions, a total of 4 files - hopefully!

SL

From: "Lu, Shan" <Shan.Lu@umassmed.edu>

Date: Sunday, February 23, 2020 at 1:15 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Su, Lishan" <lishan_su@med.unc.edu>
Subject: RE: Executive summary of EMI commentary

Overall they are very good.

| found one minor error: “Dec” was used for the last reference of your paper. It should be “Feb”.
You may want to change the current word and pdf, but not change the real paper to be published as



it may take a lot of more time to current and reload to online. Readers can find that paper without
much problem.

Shan

From: Liu, Shan-Lu <liu.6244@osu.edu>

Sent: Sunday, February 23, 2020 12:57 PM

To: Lu, Shan <Shan.Lu@umassmed.edu>; Su, Lishan <lishan_su@med.unc.edu>
Subject: Re: Executive summary of EMI commentary

See my final versions of two files, Word and PDF.

Shan-Lu

From: "Lu, Shan" <Shan.lu@umassmed.edu>

Date: Sunday, February 23, 2020 at 12:51 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Su, Lishan" <lishan_su@med.unc.edu>
Subject: RE: Executive summary of EMI commentary

Your school’s email screening system is good! Thanks.

From: Liu, Shan-Lu <liu.6244@osu.edu>
Sent: Sunday, February 23, 2020 12:49 PM

To: Lu, Shan <Shan.Lu@umassmed.edu>; Su, Lishan <lishan_su@med.unc.edu>
Subject: Re: Executive summary of EMI commentary

Never, just received Shan’s email and file! Slow on my end.

From: "Lu, Shan" <Shan.lu@umassmed.edu>

Date: Sunday, February 23, 2020 at 12:48 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Su, Lishan" <lishan_su@med.unc.edu>
Subject: RE: Executive summary of EMI commentary

Great work. However, | made some new changes (see attached). All highlighted or marked, for your
reference.

Shan

From: Liu, Shan-Lu <liu.6244@osu.edu>
Sent: Sunday, February 23, 2020 8:57 AM
To: Sy, Lishan <lishan_su@med.unc.edu>

Cc: Lu, Shan <Shan.lu@umassmed.edu>
Subject: Executive summary of EMI commentary




Lishan and Shan — so confusing!

| have wrapped up a summary for the public and media to understand key points of
our commentary. Please make suggestions.

| think this can go along with the Chinese translation.

Shan-Lu

From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Friday, February 21, 2020 at 7:39 PM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Re: Submitted Corrections for article TEMI 1733440

-Lishan

From: "Liu, Shan-Lu" <|iu.6244@osu.edu>
Date: Friday, February 21, 2020 at 7:33 PM

To: "Su, Lishan" <lishan_su@med.unc.edu>
Subject: Re: Submitted Corrections for article TEMI 1733440

| just went online to see if we replace with a new one.
Could you send me the PDF of the corrected one?

0 ['HE OHIO STATE UNIVERSITY

Shan-Lu Liu, M.D., Ph.D.

Professor

Co-Director, Viruses and Emerging Pathogens Program
Infectious Diseases Institute

Center for Retrovirus Research

Departments of Veterinary Biosciences, Microbial Infection and Immunity, and Microbiology
The Ohio State University

1900 Coffey Rd, Room 480 VMAB

Columbus, Ohio 43210

Phone: (614) 292-8690

Fax: (614) 292-6473
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From: "Su, Lishan" <lishan_su@med.unc.edu>
Date: Friday, February 21, 2020 at 4:32 PM




To: Shan-Lu Liu <liu.6244@osu.edu>
Subject: Re: Submitted Corrections for article TEMI 1733440

My bad. How do we fix it? send her a message?

-Lishan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Friday, February 21, 2020 at 7:29 PM

To: "Su, Lishan" <lishan su@med.unc.edu>

Subject: Re: Submitted Corrections for article TEMI 1733440

Lishan:
| just saw that you deleted nt for 1,100 — “nt” should be kept. Could you correct that?
Thanks.

SL
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Professor
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From: "Su, Lishan" <lishan_su@med.unc.edu>

Date: Friday, February 21, 2020 at 4:28 PM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Re: Submitted Corrections for article TEMI 1733440

Thanks!

-Lishan

From: "Liu, Shan-Lu" <|iu.6244@osu.edu>




Date: Friday, February 21, 2020 at 7:22 PM
To: "Su, Lishan" <lishan_su@med.unc.edu>, "Saif, Linda" <saif.2@osu.edu>, Susan Weiss

<weisssr@pennmedicine.upenn.edu>
Subject: Fwd: Submitted Corrections for article TEMI 1733440

Shan-Lu Liu sent from iPhone

Begin forwarded message:

From: "TEMI-production@journals.tandf.co.uk" <cats@taylorandfrancis.com>
Date: February 21, 2020 at 4:04:41 PM PST

To: "TEMI-production@journals.tandf.co.uk" <TEMI-production@journals.tandf.co.uk>,
"Liu, Shan-Lu" <liu.6244@osu.edu>

Subject: Submitted Corrections for article TEMI 1733440

Reply-To: TEMI-production@journals.tandf.co.uk

Article: No credible evidence supporting claims of the laboratory engineering of
SARS-CoV-2

Journal: Emerging Microbes & Infections (TEMI)
Article ID: TEMI 1733440
Dear author,

This email confirms that you have submitted your corrections to your article
proofs.

The submitted corrections have been successfully uploaded.

If you want to check your submitted corrections please log into CATS and click
on the “Corrections Submitted” button.

Yours sincerely,
Malathi Boopalan

Email: TEMI-production@)journals.tandf.co.uk



B O {SMVIEIESZ#F SARS-CoV-2 kEEHZEA TS
Shan-Lu Liu ( XIER ), #BMNIIKZE
Linda J. Saif, 3z ML X%
Susan Weiss, B AR
Lishan Su, ( A3 WL ) JEEREFHELDK

BIE2020F 2 A 10 B , ERNHIANBREANESHETEREFERER 4 AZ A, &
1000 ZART, ARARBREE T —FHFRANBTREE , 2R 2019 nCoV =
SARS-CoV-2 , MM EFBEMRZA COVID-19 , ER 2019 FAENBRFSER

(https://globalbiodefense com/novel-coronavirus-covid-19-portal/).

FEIEKIRE[1-3] , COVID-2019 & SARS-CoV S HH SARS R LALLM IGKRE
M, M SARS-CoV-2 EFAHFF|F 2003 F SARS-CoV & 80%EIRMY , BT 5—LiF
ENCHEBERBEEE AL HET, MRO#EN, ESMAFLELRIT , HPENIAR
SARS-CoV-2 RKRETXEREERTRESE, BERXLAFH , AW SARS-CoV-2 EMNE
XHENEREEFHRERYN , HBRERZIBRERERE T —M¥H RaTG13 HF
EEIRHEE , ©F SARS-Cov-2 ERAF I ESIE 96%H RIR M.

A, BAVHE , 2003 FRIA SARS BRFEEMEPETEER FIE SARS #ER

mEEE 09.8%MEIRY , EENERAHRRE 202 MAETE., £T AEKHE SARS-
CoV-2 5iFig RaTG13-CoV 2 HAEEBE T 1000 M EWRE4] , AXEERERZEBEIR
REHRANHCBTREARENEN S HEENERAS , RI1IAHN SARS-CoV-2 BE
EXRET RaTG13 BRAEN TR/, ENEEMNR , EHMW A SARS-CoV-2 HE
BERAFIIPHSETMUEHNERNIRIENER , XEBT SARS-Cov-2 2ENE
RETRN . BITANERESAKZBRTUKEPEZNEETEERLNERES |
5 SARS-CoV-2 EHifl, RIABEEEMZFILFAREHET S SARS-CoV-2 ZYIHEXNT



MmEEB , B2 X MHBEEHKRERXKREX , TNSHE UIE X
(https://www.nature.com/articles/d41586-020-00364-2),

RIF R EAR LW S —FhiiEIB @ 2015 £ (BREE) ARHN—FiLX[7]. Zit
MIRET EDNEENENAZK SARS BIRHESE (MALS s ) P, AIHMETHERIE
FREE (SHC014 ) SER , XMERWBRERBRFESE , TMNAUTUBRRDE , e
BRERRANMAB), A , HEBIRHEE SARS-CoV-2 EXMEEBRFEERA
F5IEBE T 5,000 MAENRE , ARAAXFTER T2 R ZEARFRE,

MAERMNKE -ERA SARS BHEEREENHK MA15 MENITERBNRE R, &
RI/NEEHY SARS JEE ( MALS ) [QIRBEIIIE SARS BREEE/AEHRERELENR
15 R4 ; BNEH SARS BRBEBEANTERRE , FHEBEE AR
B, tEREZEFPEHTERTESHNESEEMMEBHERE ( Bk#HH M15) . H
THENMENENBEERE , MALS EAARIEAGABRRRATRERET.

MEREBIAAINIRIESRNBRFEEN S EFMAN SARS BELRE , #HUTNETE
EH AR SARS fmEZ 4 ACE2 # A AAEARI[10, 11] ; BFERANRFERRIBETRFES
R ANRRITEE | BEfBIF SARS BIRTFEB&IES AK[6 , 12], A , 2013 FL4%k , &
PREENFESHEPI>ER THANFEFESRES , XERBREN , XLA
SARS FIREE ( SL-CoV-WIVL ) geBERA. RFEMNPESFIEN ACE2 Z4&H A
MBIl #HILFFEREA , £ SARS BREE SEHMERAEMNLI L |, fRiE ACE2
BEREE A ACE2 EREMHBN N S LRBEEIHCIERE[13]), ETXENEN , RER
RETRIEN SARS BERBEEEEEEERIANESL , TAFEPEBTERT ; #
RERELRESRFEETHREERRALT AR, H7TEERIDXMATEEY , HiE
TEIRFEE SL-SHC014 19 S BEF#E A L1527 MAL5 SARS-CoV B L, REF=4ET
—MREFES. bk SL-SHC014-MALS HBEREBEREEH Bt FI A A ACE2 3 A4
HEANFRESRARDERE S, SL-SHC014-MALS th A LLE/NBEHNMFERE
#l , {85 SARS MA15 #Ltt , BEBFE T , HER2ULEBFPERH®G[7].

HF SL-SHC014-MA15 #EREBHEXN F S —1 A SARS-S/IMA15 #EREBENDNEF




pause-gain-function-research), SBAER] XMASEEECEWMAER  ENEXTHER
ARITHEEBINHBERESE—RE , E£HBIM COVID-2019 RITHHEB T XEHSI KT
Wit , RARKEE, AN, RIS NERBERNBEN D FHADFGE , 14],
SARS-CoV-2 L& 5 SL-SHC014-MA15 EBFERNTE , BMNEREE KLY 6,000 #%
HRHWER, Bt , SREAENIEREXEE SARS-CoV-2 /R H SL-SHC014-MA15 &%
BB,

REtLEEZEHR , SARS-CoV-2 REREFEEANGIEN, HPXRHE BioRxiv
(= METEFZANFRAENG ) N—RFRTPERLESHNREK , EF % SARS-
CoV-2 HEE HIV 75, AHRABERERREPTEN.,. XNEELE , HibHR | it
RAEENZNNREZESYRE. EHIV-1HEELTREE (Feng Gao ) MiHTNSH K
WX H, MIER T FANENEREIIRILR |, BHEHHKWFFH SARS-Cov-2 %
N HIV-1 BARBHE HIV-L 5F , MREEEVMN [15]. B TERT2REHN R
m, XBFRNEESLBETZFR, THERKEK.

MRIZEEMH , #ERBEFTHN , HEENENEBRE - SFEERTRENR
T, RBERADENRS ( NREBSIRFEE RaTG13 ) EFAME, MKk , ATEHRH
REERNABEAFACHANREERSIA—EEEERNEN, FARITIAR , BEE
BARMIEREXEF SARS-CoV-2 @RBETERATIRIT. B—MAETsEHRR, B2
SARS-CoV-2 R—fiRIEBRAESS NERFECEHTTEARAETAMSEN ; B
XA EEFE LKL |, REZ SARS-CoV-2 WEARFREE, RIMNEER
BHR , REBIEB MBI RFHETRHEE SARS-CoV-2 kEFEHREATHIE , BX
NHEBEEEWNREHLTHTHRIENIREEE MEZEZANERNBNEER

=
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XEEHUIFEIELE X STA PSR SBRCRZ RS IR

BZEMNILRFZHRNERE L FREFHE LD BRAR G L IR B ERE R BRE

B R Linda J. Saif ( ZEERIZFRBLL ) AR Susan Weiss ( EEMEYRIFHRBRL )
£ EFRET) Emerging Microbes & Infections (EMI) (F3iEE (IAMEMERE) &
RBNRBEAGHNIERESRE SARS-CoV2 REXREATIAR WITIENE , W&
TATH % S MRS HIT T 2B K,

ZNEERR/MT :

1.

FEEREE SARS-CoV-2 2 5EHRERFERRNFEMRICREN — N N RaTG13
NiRETRFEEE L 06%WERYE , ERFENAETET 1, 100 WENZER , A
EXRBERIFY EERBEEXS , AEAERTETRANERES.

HRBEHEIEE 2015 £ (BAREZE) ( Nature Medicine ) —&it3 , INHFEBIR
MERXBEXERENA SARS ERERREE (SHCO14 ) HEXERBENEE. A
M, DAHEERSE  FRBIRFEE SARS-CoV-2 EXMEBRFEEEERAF £
BHHEE T 5,000 MEEKNTE , FABOUX M T2 RZERBF4ARE.

. BB —MES U SARS-CoV-2 BEREREEANFIER , HLLKRTE BioRxiv L

ENZERN—OFRPNKE , 57 SARS-CoV-2 FEE HIV 55|, REREXBXE
ARG, BoMR  HtRASERSERELHRB. 7 HIV-1 TRSIE ( Feng
Gao ) FHANSGEARE EMI B —BRBEXH , FEER T FHENENEREDT
SRIERR |, B HESEEFHH SARS-CoV-2 BZ HIV-1 A B BRHIE HIV-1 58
mexTEENN. ATERtQRENTRHER  XEFRNEELELRBETiZF
", BaDEBERIBERKRK,.

MRIZEEY , mEHCRBERTHN  HUBRENRNKERBH —S=EEBRNTHS
BEANRE, R , ATERNAEERNABELCECANTESERSIA LR
EEMNEL, T, BEN&EE T EMWIEREXF SARS-Cov-2 KFETFERA TRt

. REBENDRBIFEE THEBREE SARS-CoV-2 KEAZREANFNE , HATARN

NHEBREERMOVESHLFTHTRBINIREEE L MAFTEANZRNBA



From: Liu, Shan-Lu

To: Weiss, Susan

Subject: Re: [External] Re: name for new CoV

Date: Sunday, February 16, 2020 10:04:27 AM

Attachments: Tackling Rumors of a Suspicious Origin of nCoV2019 - Novel 2019 coronavirus - nCoV-2019 Evolutionary History -
Virological.pdf
image001.png
image002.png

Susan,

| have looked at carefully the RaTG13 sequence, and it is unlikely from it — also see
attached file. But we cannot rule out the possibility of other bat viruses from the lab —
The Wuhan lab has many bat samples not yet worked out or results published. There
are some concerns that some of their samples may not have been handled properly
and leaked out of the lab...But just a possibility.

Right now, it's hard to say an intermediate host or directly from bats, | guess.

Shan-Lu

From: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>
Date: Sunday, February 16, 2020 at 9:48 AM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: Re: [External] Re: name for new CoV

Do you think it could come from a bat virus- which one or an unpublished one? RaTg13 is the
closest? Is it close enough in sequence? Do you think it came through an intermediate host
and sequence drifted?

This is a very chilling idea

susan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Sunday, February 16, 2020 at 9:41 AM

To: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>
Subject: [External] Re: name for new CoV

Dear Susan,

| strongly support the new name SARS-CoV-2, as | feel that it does reflect what we
currently know. | do understand the feeling of those Chinese colleagues, but | dislike
their political motivations. They have also approached me, but | have publicly
expressed my support of the new name in some Chinese media.



In terms of our commentary to be published in EMI, we may change the title to
emphasize that the new virus is not laboratory engineered, “SARS-CoV-2: no
evidence for laboratory engineering”, because we cannot rule out the possibility that
it comes from a bat virus leaked out of a lab. When the proof comes, | will write to you

and others.

Best wishes.

Shan-Lu
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From: "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>
Date: Sunday, February 16, 2020 at 9:10 AM

To: Shan-Lu Liu <liu.6244@osu.edu>

Subject: name for new CoV

Dear Shan-Lu

| was approached about the controversy about the name of the new CoV and asked me to
support a request for change in name. When | heard the name SARS-CoV-2 | initially didn’t like
it at all because it seemed like it would confused with SARS. However, after reading the BioRx
article form CGS about the naming, it does makes sense in terms of the other SARS like viruses
form bats, | understand that some the Chinese scientists are upset about this and feel it will
have a bad psychological effect for China and if it comes back each year like flu it will have a
big impact on business investment and tourism etc, which also makes sense.

Which side of this argument are you on?



Susan

From: "Liu, Shan-Lu" <liu.6244@osu.edu>

Date: Wednesday, February 12, 2020 at 10:25 PM

To: Min Yang <min.yang@emi2012.org>, "Su, Lishan" <lishan_su@med.unc.edu>, "Saif, Linda"
<saif.2@osu.edu>, "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>

Cc: "Lu, Shan" <Shan.Lu@umassmed.edu>

Subject: [External] Re: EMI commentary

Min:
It should have been successfully submitted. See below email:
12-Feb-2020

Dear Professor Liu:

Your manuscript entitled "SARS-CoV-2: no evidence of a laboratory origin" has been successfully
submitted online and is presently being given full consideration for publication in Emerging Microbes
& Infections.

Your manuscript ID is TEMI-2020-0121.

Please mention the above manuscript ID in all future correspondence or when calling the office for
guestions. If there are any changes in your street address or e-mail address, please log in to
ScholarOne Manuscripts at
https://urldefense.com/v3/__https://mc.manuscriptcentral.com/temi__;!!KGKeukY!klcqOriA-
xlzLyrzwwKWtghNAQgvfbCh7pgavzMYm77flism_iShbXJWIKEtRML7ExIS and edit your user
information as appropriate.

You can also view the status of your manuscript at any time by checking your Author Center after
logging in to
https://urldefense.com/v3/__https://mc.manuscriptcentral.com/temi__;!!KGKeukY!klcqOriA-
xlzLyrzwwKWtghNAQgvfbCh7pgavzMYm77flism_iShbXJWIKEtRML7EXIS .

Thank you for submitting your manuscript to Emerging Microbes & Infections.

Sincerely,
Emerging Microbes & Infections Editorial Office



From: Min Yang <min.yang@emi2012.org>

Date: Wednesday, February 12, 2020 at 10:17 PM

To: Shan-Lu Liu <liu.6244@osu.edu>, "Su, Lishan" <lishan_su@med.unc.edu>, "Saif, Linda"
<saif.2@osu.edu>, "Weiss, Susan" <weisssr@pennmedicine.upenn.edu>

Cc: "Lu, Shan" <Shan.Lu@umassmed.edu>

Subject: Re: EMI commentary

Dear Dr Liu,
Thank you for your support to EMI.

According to the attachment, it looks like your submission is a DRAFT still which has not been submitted successfully yet.

Could you please check and confirm?

Thanks and regards,
Min Yang

Emerging Microbes & Infections (EMI) Editorial Office
4F Fuxing Building

131 Dongan Road

Shanghai

China

Tel: 86-21-54237992

E-mail: min.yang@emi2012.org

RAF Az "Liu, Shan-Lu" <liu.6244@osu.edu>

H: 202042 H13H 2 #IIY _E4-10:58

e Nz "Su, Lishan" <lishan_su@med.unc.edu>, "Saif, Linda" <saif.2@osu.edu>, "Weiss, Susan"
<weisssr@pennmedicine.upenn.edu>

¥£i%: Min Yang <min.yang@emi2012.org>, "Lu, Shan" <Shan.Lu@umassmed.edu>

= /8: EMI commentary

Dear all,

| have just submitted a commentary to EMI. See attached the submitted version.
Thank you.

Shan-Lu

0 THE OHIO STATE UNIVERSITY

Shan-Lu Liu, M.D., Ph.D.
Professor
Co-Director, Viruses and Emerging Pathogens Program
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Tacki g Ru o s of a Suspicious O igi of CoV2019 Nove 2019 co o avi us/ CoV 2019 Evo utio a y Histo y Vi o ogica 2/11/20 10 33 AM

Tackling Rumors of a Suspicious Origin of
nCoV2019

profbillg1901 4d

| have been privately dealing with rumors and inquiries, focused on the RRAR potential furin cleavage
site, that nCoV2019 may have a suspicious origin as an engineered, laboratory-generated virus either
accidentally or deliberately released in the area of the Wuhan seafood and animal market. The
publication of the highly similar RaTG13 sequence about a week ago has fueled this type of
speculation.

As | have told people privately, | see no evidence at all to support such a claim. In sharp contrast, | have
studied the question in detail, using RaTG13 and Wuhan sequence at the S1/S2 boundary, and find
convincing proof of exactly opposite conclusion — that RaTG13 could NOT be a proximal source of the
Wuhan virus.

At first glance of an alignment of the S protein sequence of both, it is natural that the issue of an
engineered insertion should be considered. On either side of the new furin site, the amino acid
sequence is identical in both from aa614 to aa1133 — an apparent insert of PRRA is the only difference
in an otherwise 100% conserved 519 amino acid region.

BatRaTG13
Wuhan

But that is at first glance.

One has to consider that the PRRA is an unusual sequence to introduce to generate a furin site — others
even among coronaviruses like MHV A59 are so much better. Also that the underlying code
CCTCGGCGGGCA introduces an unnecessarily G and C rich region where none otherwise exists. Not
likely scenarios for something a gene jockey would do.

Then one looks at the actual RNA alignment. The “insert” is actually not in frame, but
CTCCTCGGCGGG, or -2 out of frame. Again, who does that?

But the PROOF lies in looking at the 288 alignable nucleotides on either side of the “insert”. While they
cover identical protein sequence, the RNA is not at all identical, but 6.6% different — 19 mutations out of
288. All 19 are mutations in the wobble base of their respective codons. There are so many that the
frame can be inferred from the 2/1 pattern even without knowing the beginning or the end, or indeed

that the encoded protein sequence is identical — those are self-evident by looking at the RNA itself.

Wuhan 23481 CTAATGITITTICAAACACGIGCAGGCTIGITTAATAGGGGCTGAACATGTICAACAACTCAT 23540
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RaTG13 23463

Wuhan 23541

RaTG1l3 23523

Wuhan 23601

RaTG13 23583

CTAATGTTTTTCAAACACGTGCAGGTTGTTTAATAGGGGCTGAACATGTCAATAACTCGT

ATGAGTIGTIGACATACCCATTGGTIGCAGGTATATGCGCTAGTTATCAGACTCAGACTAATT

teereeeereeeeeer ceeeeeeeeet ceeeerrr rereeerere ey reeennd
ATGAGIGIGACATACCTATTGGTIGCAGGARTATGCGCCAGTTATCAGACTCAAACTAATT

CTCCTICGGCGGGCACGTAGTIGTAGCTAGTICAATCCATCATTGCCTACACTATGTICACTIG

feeeeeeeer e eeeeeeer e reererren el
———————————— CACGTAGIGIGGCCAGTICAATCTATTATTGCCTACACTATGTICACTIG

Wuhan 23661

RaTG13 23631

Wuhan 23721

RaTG13 23681

We know from influenza H1N1, for which we have serial isolates from 1918 to the present, that wobble
base mutagenesis occurs at a rate of 0.95% per decade. This permits an estimation of the TMRCA of

GTGCAGAAAATTCAGTTIGCTTACTCTAATAACTCTATTIGCCATACCCACARATTTITACTA

teeeeeeeeeeeeeeeeereer reeeeeree e e reerrrrernnnd
GTGCAGAARATTCAGTITGCTTATTCTAATAACTCTATTGCCATACCTACARATTTTACTA

TTAGTGTITACCACAGAAATTCTACCAGTIGICTATGACCAAGACATCAGTAGATTGTACRR

Peeneer renet reeeennennr reeeeeenrrr reerrerr ot ot
TTAGTGTGACCACTGAAATTCTACCTGTIGTICTATGACARAGACATCGGTAGACTGTACAR

23522

238600

23582

23660

238630

23720

23690

23780

23750

the two sequences nCoV2019 and RaTG13 of 69.5 years ago — roughly 1950 +/- 10 years or so.

RaTG13, or anything nearly identical to it at the RNA level, simply could not be a proximal source of
nCoV2019. It just LOOKS like it might be...at first glance.

Given that furin cleavage signals are present in other coronaviruses at exactly that point in the S1/S2

boundary region, it only LOOKS unusual, especially against the backdrop of SARS. The preponderance
of evidence, coupled with Ockham’s razor (that the simplest explanation is preferred) dictates that the
PRRA sequence has been conserved in nCoV2019 from a long ago ancestor virus. It is not of

suspicious origin. The closest bat virus sequence is really not close at all.

RNA don't lie.

Bill Gallaher
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Dear Malathi Boopalan:

We have just uploaded a corrected proof online, but relegalized a small error: “1,100” should
be read as “1,100 nt” — could you kindly help make the correction, or replace the uploaded file
with the attached new one?

Thank you! Please confirm.
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Dear Shan-Lu Liu,



Your article proofs are now available for review through the Central Article Tracking System
(CATYS) at: https://cats.informa.com/PTS/in?ut=B2AB6692AA414D96905B59E6CS51FA240 .

PLEASE NOTE: The CATS system only supports Internet Explorer 6 (and later), or Firefox 3
(and later) browser software. Popup blockers should be disabled. If you have any difficulty
using CATS, please contact me.

* Your User Name is: -

* If you do not know your password, you may reset it here:
http://cats.informa.com/PTS/forgottenPassword.do

1. Click on 'Review Proofs'.
2. Select 'Download PDF'.

3. Follow the guidance on the proof cover sheet to return your corrections. Please limit
changes to answering any author queries and to correcting errors. We would not expect to
receive more than 30 corrections.

Please check your proofs thoroughly before submitting your corrections as once they have
been submitted we are unable to accept further corrections. If you have any queries, please
email me.

To avoid delaying publication of your article, please approve these proofs or return any
corrections by 26 Feb 2020.

Reprint and issue orders may be placed by logging in to your CATS account and accessing the
order form on the "Additional Actions" menu. If you have any questions on this process,
please contact me o