


































Thus, given the urgency of the request from OSTP and HHS we ask that you please review the
attached DRAFT CONFIDENTIAL letter, and let us know if you have any concerns or suggested
edits.  In particular, we would like to ask if there might be some additional detail added to the data
needs that are identified. We think it would be helpful to be a bit more specific, but don’t want to
go into too much detail either.  Your help there would be most helpful.

 

Many sincere thanks again for your continued engagement on this important activity!

 

Andy

 

Andrew M. Pope, Ph.D.

Director

Board on Health Sciences Policy

Health and Medicine Division

The National Academies of Sciences,

     Engineering, and Medicine

, direct

, office

Find us at nationalacademies.org/HMD
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From: Edward Holmes
Sent: Monday, February 10, 2020 5:06 PM EST
To: Ian Lipkin
Subject: Re: Please call me

 
I agree. Talking to Jeremy (Farrar) in a few minutes and I’ll get back in touch after. 
It is indeed striking that this virus is so closely related to SARS yet is behaving so differently. 
Seems to have been pre-adapted for human spread since the get go. It’s the epidemiology that I 
find most worrying.

Professor Edward C. Holmes FAA FRS 
The University of Sydney 

On 11 Feb 2020, at 9:01 am, Ian Lipkin  wrote:

 It’s well reasoned and provides a plausible argument against genetic engineering. It does not 
eliminate the possibility of inadvertent release following adaptation through selection in 
culture at the institute in Wuhan. Given the scale of the bat CoV research pursued there and 
the site of emergence of the first human cases we have a nightmare of circumstantial evidence 
to assess. 

Ian 

On Feb 10, 2020, at 4:33 PM, Edward Holmes  wrote:

 
Hi Ian,
Here’s the document we wrote a few days ago. Things are moving so quickly that is hard 
to keep up. Comments welcome. I favour natural evolution myself, but the furin cleavage 
site is an issue. I’ll have a chat with Jeremy in a little while to see if can get you more 
directly involved.
Pangolins. Key observations are that:
(i) Two sets of pangolins independently collected from different Chinese provinces both 
have CoVs in the same clade as 2019-nCoV. What are the odds?
(ii) In the receptor binding domain the Guandong pangolins are the closest to 2019-nCoV, 
with 6/6 of the key mutations (only 1/6 in the closest bat sequence).
Absolutely not proven that the pangolin is the intermediate host, but the points above make 
it a credible choice for additional investigation.
Agree it might not be clear - very rushed at the end.
Cheers,
Eddie
-------------------------------------------------------------------------------------------------------------------------------
PROFESSOR EDWARD C. HOLMES FAA FRS
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On 10 Feb 2020, at 9:08 pm, Ian Lipkin  wrote:

When you are back up for air I need to speak on two issues that concern you directly. 

Ian 

On Feb 9, 2020, at 4:14 PM, Edward Holmes  
wrote:

Ian, sorry, it won’t be today.

Huge storm in Sydney: no power for 24 hours, flood water 1 cm from house, 
transport buggered.

I need to sort this out.

Phone will die soon.

Professor Edward C. Holmes FAA FRS
The University of Sydney 

On 10 Feb 2020, at 4:47 am, Ian Lipkin  wrote:

Eddie-
Please call me. 
Thanks 

Ian 

<Summary.Feb7.pdf>
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From: Jeremy Farrar
Sent: Monday, February 17, 2020 10:42 AM EST
To: Ian Lipkin
Subject: Re: Connections COVID-19

 
Yes I know and in US - why so keen to get out ASAP.
I will push Nature

On 17 Feb 2020, at 16:41, Ian Lipkin  wrote:

 Jeremy, 
Thanks for shepherding this paper. Rumors of bioweaponeering are now circulating in China. 

Ian 

On Feb 17, 2020, at 10:28 AM, Jeremy Farrar  wrote:

 
When you have been able to update with the extra sentence and data can you forward on to 
me - keep that WHO see ASAP.

On 17 Feb 2020, at 12:09, Garry, Robert F  wrote:

 This also means less concern about the Baric scenario where another mutation could 
kick SARS-CoV-2 into another gear.  Binding already optimal.

Sent from my iPhone

On Feb 17, 2020, at 4:51 AM, Andrew Rambaut  wrote:

Fixed. 

On 17 Feb 2020, at 10:47, Edward Holmes  
wrote:

Hang on…should be " recent binding studies indicate” not indict. One of the new 
edits. 

External Sender. Be aware of links, attachments and requests. 
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---------
PROFESSOR EDWARD C. HOLMES FAA FRS
ARC Australian Laureate Fellow
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Marie Bashir Institute for Infectious Diseases & Biosecurity,
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T 
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On 17 Feb 2020, at 9:44 pm, Garry, Robert F  wrote:

Looks great!

Sent from my iPhone

On Feb 17, 2020, at 4:41 AM, Andrew Rambaut  
wrote:

OK. Here is the version with all the changes and the updated references. As 
I manually changed the numbers (adding reference 7 and incrementing all 
numbers above 6) I would appreciate a check. 
I also simplified Bob's text below.
I am going to start formatting this in virological so let me know if you spot 
any issues.
A.

On 17 Feb 2020, at 10:25, Garry, Robert F  
wrote:

Another better version:
While these analyses suggest that SARS-CoV-2 may be capable of 
binding the human ACE2 receptor with high affinity, the interaction is 
not predicted to be optimal1. Additionally, several of the key residues in 
the RBD of SARS-CoV-2 are different to those previously described as 
optimal for human ACE2 receptor binding6. In contrast to these 
computational assessments recent binding studies indict that SARS-
CoV-2 binds with high affinity to human ACE2 (insert ref). SARS-
COV-2 spike does not appear to have an artificial sequence designed in 
the laboratory. An artificial sequence would have used interactions 
predicted to be optimal for interaction with its receptor. Instead the 

External Sender. Be aware of links, attachments and requests. 
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SARs-CoV-2 spike appears to be the result of selection on human or 
human-like ACE2 permitting another optimal binding solution to arise. 
This is strong evidence that SARS-CoV-2 is not the product of genetic 
engineering. 

 
From: Andrew Rambaut 
Sent: Monday, February 17, 2020 10:23 AM
To: Garry, Robert F 
Cc: Eddie Holmes ; Kristian G. Andersen 

; Ian Lipkin ; Jeremy Farrar 

Subject: Re: Connections COVID-19 
 

OK. I will add that. I am editing the document now. 
Andrew 

On 17 Feb 2020, at 10:20, Garry, Robert F  wrote:

While these analyses suggest that SARS-CoV-2 may be capable of 
binding the human ACE2 receptor with high affinity, the interaction 
is not predicted to be optimal1. Additionally, several of the key 
residues in the RBD of SARS-CoV-2 are different to those 
previously described as optimal for human ACE2 receptor binding6. 
In contrast to these computational assessments recent binding studies 
indict that SARS-CoV-2 binds with high affinity to human ACE2 
(insert ref). SARS-COV-2 spike does not appear to have an artificial 
sequence designed in the laboratory would have been designed for 
optimal binding and used interactions predicted to be optimal. 
Instead it appears to be the result of selection on human or human-
like ACE2 permit another optimal binding solutions to arise. This is 
strong evidence that SARS-CoV-2 is not the product of genetic 
engineering. 

 
From: Garry, Robert F 
Sent: Monday, February 17, 2020 10:02 AM
To: Edward Holmes 
Cc: Kristian G. Andersen ; Andrew Rambaut 

; Ian Lipkin ; Jeremy Farrar 

Subject: Re: Connections COVID-19 
 
put the "While these" back

 
From: Edward Holmes 
Sent: Monday, February 17, 2020 9:49 AM
To: Garry, Robert F 
Cc: Kristian G. Andersen ; Andrew Rambaut 

External Sender. Be aware of links, attachments and requests.
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; Ian Lipkin ; Jeremy Farrar 

Subject: Re: Connections COVID-19 
 

Ok. Pass a draft to me and I’ll give it a quick read through. 
No way I can stay up to your levels...
----------------------------------------------------------------------------------------------------
---------------------------
PROFESSOR EDWARD C. HOLMES FAA FRS
ARC Australian Laureate Fellow
 
THE UNIVERSITY OF SYDNEY
Marie Bashir Institute for Infectious Diseases & Biosecurity,
School of Life & Environmental Sciences and School of Medical Sciences,
The University of Sydney | Sydney | NSW | 2006 | Australia
T 
E 

On 17 Feb 2020, at 8:47 pm, Garry, Robert F  wrote:

agreed - i'm up - who needs to sleep 
will take very quick swing at it now - yes a sentence or two will 
likely do
15 minutes i'll be back

 
From: Edward Holmes 
Sent: Monday, February 17, 2020 9:45 AM
To: Garry, Robert F 
Cc: Kristian G. Andersen ; Andrew Rambaut 

; Ian Lipkin ; Jeremy Farrar 

Subject: Re: Connections COVID-19 
 

Bob, if you or someone else wants to add a sentence now that’s ok (refs. 
will need to change as well), but we must get it out today. Things are 
moving/changing so rapidly that we are always going to be out of date. We 
need to draw a line somewhere. 
-----------------------------------------------------------------------------------------------
--------------------------------
PROFESSOR EDWARD C. HOLMES FAA FRS
ARC Australian Laureate Fellow
 
THE UNIVERSITY OF SYDNEY
Marie Bashir Institute for Infectious Diseases & Biosecurity,
School of Life & Environmental Sciences and School of Medical Sciences,
The University of Sydney | Sydney | NSW | 2006 | Australia
T 

External Sender. Be aware of links, attachments and requests.

External Sender. Be aware of links, attachments and requests.
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On 17 Feb 2020, at 8:39 pm, Garry, Robert F  wrote:

New preprint not affect any of the other three scenarios for selection on a 
human or human like ACE2, but a stronger still argument against 
bioengineering imo.

Sent from my iPhone

On Feb 17, 2020, at 2:50 AM, Edward Holmes 
 wrote:

All,
We have the green light to preprint. 
Kristian - even though bioRxiv deals with primary research papers I still 
feel we should send it there.
Andrew - I think you can put this in Virological and do some precision 
tweeting.
Very interesting to see the new ACE2 paper.

Best wishes,
Eddie  
-----------------------------------------------------------------------------------------------
--------------------------------
PROFESSOR EDWARD C. HOLMES FAA FRS
ARC Australian Laureate Fellow
 
THE UNIVERSITY OF SYDNEY
Marie Bashir Institute for Infectious Diseases & Biosecurity,
School of Life & Environmental Sciences and School of Medical Sciences,
The University of Sydney | Sydney | NSW | 2006 | Australia
T 
E 

Begin forwarded message:

From: Clare Thomas  
Subject: RE: Connections COVID-19 
Date: 17 February 2020 at 7:07:01 pm AEDT 
To: Edward Holmes , Magdalena 
Skipper  

Hi Eddie,
 

External Sender. Be aware of links, attachments and requests.
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Thanks for this. I agree that you should deposit the preprint asap. I can 
see it in our system so I’ll send it for expedited review today.
 
If the refs are positive it will likely need revising as it already seems out 
of date. See the preprint below, for example, which appeared on 
Saturday and which says that SARS-CoV-2 binds with higher affinity to 
ACE2 than SARS-CoV. And of course if the second pangolin paper 
surfaces that would also affect the conclusions, if their press release is 
to be believed.
 
https://www.biorxiv.org/content/10.1101/2020.02.11.944462v1
 
Anyway, thanks again for sending this and I’ll try to return a decision 
soon.
 
All the best,
 
Clare

The University of Edinburgh is a charitable body, registered in Scotland, with registration 
number SC005336.

<Andersen.Nature Perspective.Final_v2.docx>

<Andersen.Nature Perspective.Final_v2.docx>
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From: Garry, Robert F
Sent: Monday, February 17, 2020 12:37 PM EST
To: Jeremy Farrar; Kristian G. Andersen
CC: Andrew Rambaut; Eddie Holmes; Ian Lipkin
Subject: Re: Connections COVID-19

 
Ian suggested a press release – it’s very appropriate under the circumstances. Who will draft? 
 

From: Jeremy Farrar 
Date: Monday, February 17, 2020 at 11:35 AM
To: Kristian Andersen 
Cc: Andrew Rambaut , Robert Garry , Eddie 
Holmes , Ian Lipkin 
Subject: Re: Connections COVID-19
 

Reason I ask about when to post is to coordinate press briefings etc etc ….to make sure the key 
messages are reasonably reported… 
  
  
  

From: Jeremy Farrar 
Date: Monday, 17 February 2020 at 18:32
To: "Kristian G. Andersen" 
Cc: "a.rambaut@ed.ac.uk" , "Garry, Robert F" , 
Edward Holmes  Ian Lipkin 
Subject: Re: Connections COVID-19
  
No preference – whatever you all think best.   
  
When do you plan to post? 
  
  
  

From: "Kristian G. Andersen" 
Date: Monday, 17 February 2020 at 18:30
To: Jeremy Farrar 
Cc: "a.rambaut@ed.ac.uk" , "Garry, Robert F" , 
Edward Holmes , Ian Lipkin 
Subject: Re: Connections COVID-19
  
The bioRxiv unfortunately does not accept perspectives/reviews/comments - only original research 
papers so this, per standard policies, can't go on there. For that reason, my preference is to keep this on 
Virological and use that as the channel for dissemination, but if there's a need to try and bypass normal 
bioRxiv policies I can definitely reach out to Richard and John to ask them. I'm leading their efforts for 

External Sender. Be aware of links, attachments and requests. 

LIP-000644

CONFIDENTIAL TREATMENT
REQUESTED - NOT FOR
CIRCULATION / COMMITTEE
MEMBERS AND STAFF ONLY



better screening of outbreak-related preprints and have another email out to them so can definitely 
bring it up. Jeremy, what's your preference? 
  
K 
  
On Mon, Feb 17, 2020 at 9:22 AM Jeremy Farrar  wrote: 

Thank you 
  
Any idea when likely to be released on pre-print server? 
  
Is tomorrow OK? 
  
Thinking about the publicity of it…. 
  

From: "Kristian G. Andersen" 
Date: Monday, 17 February 2020 at 18:11
To: Jeremy Farrar 
Cc:  "Garry, Robert F" , 
Edward Holmes , Ian Lipkin 
Subject: Re: Connections COVID-19
  
Sure, attached. 
  
K 
  
On Mon, Feb 17, 2020 at 9:02 AM Jeremy Farrar  wrote: 

Sorry to micro-manage/microedit! 
  
But would you be willing to change one sentence? 
  
From 
It is unlikely that SARS-CoV-2 emerged through laboratory manipulation of an existing 
SARS-related coronavirus.
To 
It is improbable that SARS-CoV-2 emerged through laboratory manipulation of an existing 
SARS-related coronavirus.
  
  
  

From: 
Date: Monday, 17 February 2020 at 17:56
To: "Kristian G. Andersen" 
Cc: Jeremy Farrar , "Garry, Robert F" , 
Edward Holmes , Ian Lipkin 
Subject: Re: Connections COVID-19
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Sorry. This is the final version (v2.2).  

Sent from my phone. Apologies for brevity or illiteracy.  
  

On 17 Feb 2020, at 16:52, Kristian G. Andersen  wrote: 

Just corrected a few more typos - but yes, I believe this is the final version for now. I'm sure 
Nature will have plenty of edits. 
  
K 
  
On Mon, Feb 17, 2020 at 8:47 AM Jeremy Farrar  wrote: 

Andrew – is this the ‘final’ draft, pending any changes at Nature – with the additional 
information? 
  
  
  

From: 
Date: Monday, 17 February 2020 at 17:08
To: Jeremy Farrar , "Garry, Robert F" , 
Edward Holmes , "Kristian G. Andersen" 

, Ian Lipkin 
Subject: Re: Connections COVID-19
  
Dear all, 
  
I think this is now the same version as on Virological. First author's name corrected, 'SARs' 
corrected. Figure updated (and legend corrected). 
  
Andrew 
  
  
  

On 17 Feb 2020, at 15:28, Jeremy Farrar  wrote: 
  
When you have been able to update with the extra sentence and data can you forward on to 
me - keep that WHO see ASAP. 
  
  
  

On 17 Feb 2020, at 12:09, Garry, Robert F wrote: 

LIP-000646
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This also means less concern about the Baric scenario where another mutation could kick 
SARS-CoV-2 into another gear.  Binding already optimal. 

Sent from my iPhone 

On Feb 17, 2020, at 4:51 AM, Andrew Rambaut  wrote:

Fixed.  
  
  

On 17 Feb 2020, at 10:47, Edward Holmes  
wrote: 
  
Hang on…should be " recent binding studies indicate” not indict. One of the 
new edits.
----------------------------------------------------------------------------------------------------------------
---------------
PROFESSOR EDWARD C. HOLMES FAA FRS
ARC Australian Laureate Fellow
 
THE UNIVERSITY OF SYDNEY
Marie Bashir Institute for Infectious Diseases & Biosecurity,
School of Life & Environmental Sciences and School of Medical Sciences, 
The University of Sydney | Sydney | NSW | 2006 | Australia
T 
E 

  

On 17 Feb 2020, at 9:44 pm, Garry, Robert F  wrote: 
  
Looks great! 

Sent from my iPhone 

On Feb 17, 2020, at 4:41 AM, Andrew Rambaut  wrote:

OK. Here is the version with all the changes and the updated references. As I 
manually changed the numbers (adding reference 7 and incrementing all 
numbers above 6) I would appreciate a check. 
  
I also simplified Bob's text below. 

External Sender. Be aware of links, attachments and requests. 

External Sender. Be aware of links, attachments and requests. 
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I am going to start formatting this in virological so let me know if you spot 
any issues. 
  
A. 
  

On 17 Feb 2020, at 10:25, Garry, Robert F  wrote: 
  
Another better version: 
  
While these analyses suggest that SARS-CoV-2 may be capable of 
binding the human ACE2 receptor with high affinity, the interaction 
is not predicted to be optimal1. Additionally, several of the key 
residues in the RBD of SARS-CoV-2 are different to those 
previously described as optimal for human ACE2 receptor binding6. 
In contrast to these computational assessments recent binding 
studies indict that SARS-CoV-2 binds with high affinity to human 
ACE2 (insert ref). SARS-COV-2 spike does not appear to have an 
artificial sequence designed in the laboratory. An artificial sequence 
would have used interactions predicted to be optimal for interaction 
with its receptor. Instead the SARs-CoV-2 spike appears to be the 
result of selection on human or human-like ACE2 permitting 
another optimal binding solution to arise. This is strong evidence 
that SARS-CoV-2 is not the product of genetic engineering. 

From: Andrew Rambaut 
Sent: Monday, February 17, 2020 10:23 AM
To: Garry, Robert F 
Cc: Eddie Holmes ; Kristian G. 
Andersen ; Ian Lipkin ; Jeremy 
Farrar 
Subject: Re: Connections COVID-19 
  

OK. I will add that. I am editing the document now. 
  
Andrew 
  

On 17 Feb 2020, at 10:20, Garry, Robert F  wrote: 
  
While these analyses suggest that SARS-CoV-2 may be capable 
of binding the human ACE2 receptor with high affinity, the 
interaction is not predicted to be optimal1. Additionally, several 
of the key residues in the RBD of SARS-CoV-2 are different to 
those previously described as optimal for human ACE2 receptor 

External Sender. Be aware of links, attachments and requests.
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binding6. In contrast to these computational assessments recent 
binding studies indict that SARS-CoV-2 binds with high affinity 
to human ACE2 (insert ref). SARS-COV-2 spike does not appear 
to have an artificial sequence designed in the laboratory would 
have been designed for optimal binding and used interactions 
predicted to be optimal. Instead it appears to be the result of 
selection on human or human-like ACE2 permit another optimal 
binding solutions to arise. This is strong evidence that SARS-
CoV-2 is not the product of genetic engineering. 

From: Garry, Robert F 
Sent: Monday, February 17, 2020 10:02 AM
To: Edward Holmes 
Cc: Kristian G. Andersen ; Andrew Rambaut 

; Ian Lipkin ; Jeremy Farrar 

Subject: Re: Connections COVID-19 
  
put the "While these" back 

From: Edward Holmes 
Sent: Monday, February 17, 2020 9:49 AM
To: Garry, Robert F 
Cc: Kristian G. Andersen ; Andrew Rambaut 

; Ian Lipkin ; Jeremy Farrar 

Subject: Re: Connections COVID-19 
  

Ok. Pass a draft to me and I’ll give it a quick read through. 
  
No way I can stay up to your levels... 
-----------------------------------------------------------------------------------------------
--------------------------------
PROFESSOR EDWARD C. HOLMES FAA FRS
ARC Australian Laureate Fellow
 
THE UNIVERSITY OF SYDNEY
Marie Bashir Institute for Infectious Diseases & Biosecurity,
School of Life & Environmental Sciences and School of Medical Sciences, 
The University of Sydney | Sydney | NSW | 2006 | Australia
T 
E 

  

On 17 Feb 2020, at 8:47 pm, Garry, Robert F  wrote: 
  
agreed - i'm up - who needs to sleep  

External Sender. Be aware of links, attachments and requests.
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will take very quick swing at it now - yes a sentence or two will 
likely do 
15 minutes i'll be back 

From: Edward Holmes 
Sent: Monday, February 17, 2020 9:45 AM
To: Garry, Robert F 
Cc: Kristian G. Andersen ; Andrew Rambaut 

; Ian Lipkin ; Jeremy Farrar 

Subject: Re: Connections COVID-19 
  

Bob, if you or someone else wants to add a sentence now that’s ok (refs. 
will need to change as well), but we must get it out today. Things are 
moving/changing so rapidly that we are always going to be out of date. We 
need to draw a line somewhere.
-----------------------------------------------------------------------------------------------
--------------------------------
PROFESSOR EDWARD C. HOLMES FAA FRS
ARC Australian Laureate Fellow
 
THE UNIVERSITY OF SYDNEY
Marie Bashir Institute for Infectious Diseases & Biosecurity,
School of Life & Environmental Sciences and School of Medical Sciences, 
The University of Sydney | Sydney | NSW | 2006 | Australia
T 
E 

  

On 17 Feb 2020, at 8:39 pm, Garry, Robert F  wrote:
  
New preprint not affect any of the other three scenarios for selection on a 
human or human like ACE2, but a stronger still argument against 
bioengineering imo.

Sent from my iPhone 

On Feb 17, 2020, at 2:50 AM, Edward Holmes 

 wrote:

All, 
  
We have the green light to preprint. 
  

External Sender. Be aware of links, attachments and requests.

External Sender. Be aware of links, attachments and requests.
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Kristian - even though bioRxiv deals with primary research papers I still 
feel we should send it there. 
Andrew - I think you can put this in Virological and do some precision 
tweeting. 
  
Very interesting to see the new ACE2 paper. 
  
Best wishes, 
  
Eddie  
-----------------------------------------------------------------------------------------------
--------------------------------
PROFESSOR EDWARD C. HOLMES FAA FRS
ARC Australian Laureate Fellow
 
THE UNIVERSITY OF SYDNEY
Marie Bashir Institute for Infectious Diseases & Biosecurity,
School of Life & Environmental Sciences and School of Medical Sciences, 
The University of Sydney | Sydney | NSW | 2006 | Australia
T 
E 

  

Begin forwarded message: 
  
From: Clare Thomas 
Subject: RE: Connections COVID-19
Date: 17 February 2020 at 7:07:01 pm AEDT
To: Edward Holmes , Magdalena 
Skipper 
  
Hi Eddie, 
  
Thanks for this. I agree that you should deposit the preprint asap. I can 
see it in our system so I’ll send it for expedited review today. 
  
If the refs are positive it will likely need revising as it already seems out 
of date. See the preprint below, for example, which appeared on 
Saturday and which says that SARS-CoV-2 binds with higher affinity to 
ACE2 than SARS-CoV. And of course if the second pangolin paper 
surfaces that would also affect the conclusions, if their press release is 
to be believed.
  
https://www.biorxiv.org/content/10.1101/2020.02.11.944462v1 
  
Anyway, thanks again for sending this and I’ll try to return a decision 
soon. 
  
All the best, 
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Clare 

  
The University of Edinburgh is a charitable body, registered in Scotland, with registration 
number SC005336. 
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