
 
 

 

   
      
    

    
              

         
  

  

                    
                 

                
                    

                       
       

                      
                 

                          
           

                     
      

 
 

    
    

         
       

        
          

    
       

      
    

   
    
  
  

    

   



—ereeeee- Forwarded message -——---—
From: Jon Cohen <jcohen@sass org>
Date: Mon, Jul 27, 2020 at 3:02 PM
Subject: Re: The authors who wrote the paper saying that SARS-CoV-2 is not human engineered
first tried convincing Anthony Fauciof the opposite.
To: Kristian G. Andersen[EIIE®S, Edward Holmes
edwardholmes@sydney.edu.au>

Here's what one person who claims to have inside knowledge is saying behind your backs...
Jon

On Jul 25, 2020. at 7:22 AM. ofusledusINNSwrote:

Hello Jon
Given your recent mentions of the originofSARS-CoV-2 I thought you might be interested to
hear the bizarre back-storyofthe paper "The proximal originofSARS-CoV-2"
(hitps://www nature. comarticles/s41591-020-0820.9).
In summary, fourof the authors managed to organize a conference call with Anthony Fauci and
others, after quietly raising the alarm (or "spreading the rumor", as Jeremy Farrar apparently put
it) that the virus WAS in fact human engineered. On the call were two world-class virologists
‘who actually work on coronaviruses, who set them straight in great detail. That seemed to be the
end of the affair
But, incredibly, Andersen et al. tumed around and submitted the Proximal paper to Narure with
the exact opposite claim, i.c., that the virus was NOT human engineered. They used (without
acknowledgment, ofcourse) al the arguments provided by the coronavirologists on the intial
call in which they had tried to raise the human-engineered alarm.
1 don't think it would be 100 hard to verify all this,ifyou feel like digging & litte.If you're
‘wonderingifthis could all possibly be true: ask yourself how this group ofauthors, none of
whom work on coronaviruses, could have such detailed arguments about why SARS-CoV-2 was
not human-engineered. The answer i that they couldn’ (and didn't) - they were schooled by the
coronavirus experts on the call.
For the phone conference, Anthony Fauci called in Jeremy Farrar (Director of the Wellcome.
Trust). Farrar asked the coronavirus experts to join the call to listen to the claims. The call took
place on a Saturday in early February (either the Ist or Sth, I'm not sure but I could probably find
out). On the call making the claim were: Kristian G. Andersen, Andrew Rambaut, Edward C.
Holmes, Robert F. Garry, but not Ian Lipkin.
‘The coronavirus experts listened for a while and both quickly concluded that the reasoning was
completely flawed, that the non-coronavirus virologists had no idea what they were talking
about, and that the human-engincered claim was totally wrong. Oneofthe coronavirus experts.
was entertaining guests that day and told the people on the conference call that they wanted to
give their opinion and then go back to the guests. So they told them it was nonsense. gave them a
list of reasons why, and gotoff the call. The other coronavirus expert stayed on the call, gave a



                 
  

               
                   

                  
               

                
                   

                     
                 

         
                   

                    
               

               
                   

 

   

  

    

                
            

 

                    
             

   

                 
              
              

               
               

               
          

                
                

                
                

   



                  
          

             
          

                  
                

                
                
               

               
                

               
             

             
                
              

        

                
             

               
                  

                 
 

   

 



 
               

                 
             

             
             

               

         

             
        

                  
               
           

        
                

               
                

            

                  
                 

                
                  

              
                     
                
            

                 
               

                 
                   
                

                 
               

                
              

            

       
        
    
    
      
        
      

 
 
 
 
 
 
  

 
 
 
 
 
 
    

                                      

                                              
                                      

                                      
                                       
                                      
                                     

                                 
                                     
                                       

                                     
                                         

                                    
                        
                             
                                 
                                    

                   
                     



ACER receptor have been marked with blue boxes inboth 201-nCoV and the SARS-CoV Urban stan.
Furin cleavage site and O-linked glycans
An interesting feature of 2019-nCoV is a predicted furin cleavage site in the spike protein (Figure 2). In
addition to the furin cleavage site (RRAR), a leading P is also inserted so the fully inserted sequence.
becomes PRRA (Figure 2). A proline in this position is predicted to create three flanking O-linked glycans.
at 5673, T678, and S686. A furin site has never before been observed in the lineage B betacoronaviruses.
and is a unique feature of 2019-nCoV. Some human betacoronaviruses, including HCOV-HKU1 (ineageA)
have furin cleavage sites (typically RRKR), although not in such zn optimal position.
a CI ASTER amv

BEE oe Eis igen § Gna
[EEI SHEAR SHERRIE | SHEE HER

EERE. EG RG EH Dag a
HEE| (grande A AGIEE di aA
a a ae Ev
EE pn a nt NNER IER lpg RARE]
pEEEr hui MinSNMIDGIINEE Daath fen
REE BANTER Ra BEE RRR

Figure2| Acquisition offurin cleavage site and linked glycans. The spike protein of 2019-nCoY (bottom) was algned
againstthe most closely related SARS and SARS. ke CoV. The fur cleavage site i marked igrywith the thr adjacent
predict O-inked glycansinbie.Both thefricleavage se and O-inked giycans re unique to 2019-1CoV and not previously
Seen in thisgroupo viruses.
While the functional consequence - if any- of the furin cleavage site in 2019-nCoV is unknown, previous
experiments with SARS-CoV have shown that it enhances cell-cell fusion but does not affect virus entry
Furin cleavage sites are often acquired in condition selecting for rapid virus replication and transmission
(eg. highly dense chicken populations) and are a hallmark of highly pathogenic avian influenza virus,
although these viruses acquire the site in different and more direct ways’. The acquisition of furin
cleavage sites have also been observed after repeated passage of viruses in cell culture (personal
correspondence and NASEM call, February 3, 2020).
A potential function of the three predicted O-linked glycans is less clear, but could create a “mucin-like
domain” shielding potential epitopes or key residues on the 2019-1CoV spike protein.

Origin of 2019-nCoV
As noted at the start of this document, we believe that the origin of 2019-nCoV through laboratory
‘manipulationof an existing SARS-related coronavirus can be ruled out with a high degree of confidence.
If genetic manipulation would have been performed, one would expect that a researcher would have
used one of the several reverse genetics systems available for betacoronaviruses. However, this is not the
case as the genetic data clearly shows that 2019-nCoV is not derived from any previously used virus
backbone, for example those described ina 2015 paper in Nature Medicine"
Instead we believe one of three main scenarios could explain how 2019-nCoV acquired the features
discussed above: (1) natural selection in humans, (2) natural selection in an animal host, or (3) selection
during passage.
Adaptation to humans
As the features outlined above are likely to enhance the abilityofthe virus to infect humans, itis possible
that these are indeed adaptations to humans as a host and arose after the virus jumped from a
non-human host, during the early stages of the epidemic. However, all of the genome sequences so far
have the features described above and estimates of the timing of the most recent common ancestor of
the currently sampled viruses support the seafood market outbreak as the zoonotic origin (ie, in early
December) and this would afford little opportunity for adaptation to occur. This may be explained by a
transition to a rapid growth phase in the epidemic when the features arose and from which all current



               
                   

              

     
                 
              
              

                 
                    

                  
            

             
                 

                 
        

                   
                  

               
                 

                  
   

   
               
                  

                 
                 

               
                     
                    

       

   
             
                   

              
                

                  
                

                    
                

                
                

                  
           

                
               

                
                 

                 



light of such data, however, it is not guaranteed that data can be obtained to conclusively prove all
aspects of the initial emergence of 2019-nCoV.

                  
       



 

                     

           

                  

        

                 

            

   

                

        

                    

                    

           

                    

        

                    

                 

             

                 

      

  

                

           

                   

   

                    

         

                

              



15. Yang, XL. et a. Isolation and Characterization ofa Novel Bat Coronavirus Closely Related to the Direct

Progenitor of Severe Acute Respiratory Syndrome Coronavirus. J.Virol. 90, 3253-3256 (2015).

                  

           



From: Fauci, Anthony (NIH/NIAID)[€]
sent: Sun, Mar 2020 13:23:32 +0000
To: KristianG. Andersen
ce Jeremy Farrar;Collins, Francis (NIH/OD) [EJRobert Garry,Edward
Holmes;Andrew Rambaut;lanLipkin,Chris Emery
subject: Re: SARS-CoV-2artic to be published n Nature Medicine

Kristian:
“Thanks for your note. Nice job on the paper.

Tony

On Mar 6, 2020, at 4:23 PM, Kristian G. Andersen <andersen@scripps.edu> wrote:

Dear Jeremy, Tony, and Francis,

“Thank you again for your advice and leadership as we have been working through the SARS-
CoV-2 origins’ paper. We're happy to say that the paper was just accepted by Nature Medicine
and should be published shortly (not quite sure when).

To keep you in the loop, I just wanted to share the accepted version with you, as well as a draft
press release. We're still waiting for proofs, so please let me knowif you have any comments,
suggestions, or questions about the paper or the press release.

Tony, thank you for your straight talk on CNN last night- its being noticed.

Best,
Kristian

Kristian G. Andersen, PhD
AssociateProfessor,Scripps Research
Director of Infectious Discase Genomics, ScrippsResearchTranslationalInstitute:
Director, Center for Viral Systems Biology

The Seripps Research Institute
10550 North Torrey Pines Road. SGM-300A
Departmentof Immunology and Microbial Science
La Jolla, CA 92037

P: (858) 784-2118
«ISS
t: @K_G_Andersen
e andersen@seripps.edu
w: www.andersen-lab.com

Assistant: Michelle Platero, michelle@seripps.edu



“Andersen Coronavirus Nature 2020 Press Release Draft 4.docx>
“Manuscriptpdf



From: KristianG. Andersen
sent: Fri, 6 Mar 2020 13:22:28 0800
To: Jeremy Farrar;Fauci, Anthony (NIH/NIAID) [€}Collins, Francis (NIH/OD) (€]
ce: Robert Garry Edward Holmes;Andrew Rambautan Lipkin;Chris Emery
Subject: SARS-CoV-2 article to be published in Nature Medicine
Attachments: Andersen Coronavirus Nature 2020 Press Release Draft 4.docx, Manuscript pof

Dear Jeremy, Tony, and Francis,

“Thank you again for your advice and leadership as we have been working through the SARS-
CoV-2origins’ paper. We're happy to say that the paper was just accepted by Nature Medicine
and should be published shortly (not quite sure when).

To keep you in the loop, I just wanted to share the accepted version with you, as well as a draft
press release. We're still waiting for proofs, so please let me knowif you have any comments,
suggestions, or questions about the paper or the press release.

“Tony, thank you for your straight talk on CNN last night - its being noticed.

Best,
Kristian

Kristian G. Andersen, PhD
Associate Professor, Seripps Research
Dircetor of Infectious Discase Genomics, Scripps Rescarch Translational Institute
Director, Center for Viral Systems Biology

‘The Scripps Research Institute
10550 North Torrey Pines Road, SGM-300A
Department of Immunology and Microbial Science:
La Jolla, CA 92037

P: (858) 784-2118
«IE
t:@K_G_Andersen
e: andersenaiseripps edu
w: www.andersen-lab.com

Assistant: Michelle Platero, michelle@scripps.edu



Andersen Coronavirus Nature Medicine Press ReleaseDraft 2-24-20

The COVID-19 coronavirus epidemic has a natural origin, scientists say

The novel SARS-CoV-2 coronavirus that emerged in the city of Wuhan, China, last year and has
since caused a large scale COVID-19 epidemic and spread to more than 70 other countries is the
product of natural evolution, according to findings published today in the journal Nature
Medicine.

“The analysis of public genome sequence data from SARS-CoV-2 and related viruses found no.
evidence that the virus was made in a laboratory or otherwise engineered.

“By comparing the available genome sequence data for known coronavirus strains, we can
firmly determine that SARS-CoV-2 originated through natural processes,” said Kristian
Andersen, PhD, an associate professorof immunology and microbiology at Scripps Research
and corresponding author on the paper.

In addition to Andersen, authors on the paper include Robert F. Garry,of Tulane University;
Edward Holmes, of the University of Sydney; Andrew Rambaut, of University of Edinburgh; W.
lan Lipkin, of Columbia University.

Coronaviruses are a large family of viruses that can cause inesses ranging widely in severity.
“The first known severe iiness causedby a coronavirus emerged with the 2003 Severe Acute
Respiratory Syndrome (SARS) epidemic in China. A second outbreak of severe lines began in
2012 in Saudi Arabia with the Middle East Respiratory Syndrome (MERS).

On December 31 of last year, Chinese authorities alerted the World Health Organization of an
outbreakofa novel strain of coronavirus causing severe iiness, which was subsequently named
SARS-CoV-2. As of February 20, 2020, nearlySo00a0tra0]COVID-19 cases have been
documented, although many more mild cases have likely gone undiagnosed. The virus has kiled
over 30001780] people.

Shortly after the epidemic began, Chinese scientists sequenced the genome of SARS-CoV-2 and
made the data avaiable to researchers worldwide. The resulting genomic sequence data has
shown that Chinese authorities rapidly detected the epidemic and that the number of COVID-19
cases have been increasing becauseof human to human transmission after a ingle introduction
into the human population. Andersen and collaborators at several other research institutions
used thissequencing data to explore the origins and evolution of SARS-CoV-2 by focusinginon
several tell-tale features of thevirus.

The scientists analyzed the genetic template for spike proteins, armatures on the outside of the
virus that it uses to grab and penetrate the outer walls of human and animal cels. More
specifically, they focused on two important featuresof the spike protein: the receptor-binding.

        

          

                
                 

             
 

              
            

             
          

            
      

               
              

     

               
               

              
           

               
              

            
              

   

             
             
              

              
            
                

      

               
                 

             



domain (RBD), a kind of grappling hook that grips onto host cells, and the cleavage site, a
molecular can opener that allows the virus to crack open and enter host cells

Evidence for natural evolution

‘The scientists found that the RBD portion of the SARS-CoV-2 spike proteins had evolved to
effectively target a molecular feature on the outsideofhuman cells called ACE2, a receptor
involved in regulating blood pressure. The SARS-Cov-2 spike protein was so effective at binding
the human cells, in fact, that the scientists concluded it was the resultofnatural selection and
not the product of genetic engineering.

‘This evidence for natural evolution was supported by data on SARS-CoV-2s backbone - ts
overall molecular structure. If someone were seeking to engineer a new coronavirus as a
pathogen, they would have constructed it from the backbone of a virus known to cause illness.
But the scientists found that the SARS-CoV-2 backbone differed substantially from those of
already known coronaviruses and mostly resembled related viruses found in bats and
pangolins.

“These two features of the virus, the mutations in the RBD portion of the spike protein and its
distinct backbone, rules out laboratory manipulation as a potential origin for SARS-CoV-2" said
Andersen

Josie Golding, PD, epidemics lead at UK-based Wellcome Trust, said thefindings by Andersen
and his colleagues are “crucially important to bring an evidence-basedview to the rumors that
have been circulating about the originsofthe virus (SARS-CoV-2) causing COVID-19."

“They conclude that the virus is the product of natural evolution,” Goulding adds, “ending any
speculation about deliberate genetic engineering.”

Possible originsofthe virus

Based on their genomic sequencing analysis, Andersen and his collaborators concluded that the
most likely origins for SARS-CoV-2 followed one of two possible scenarios.

In one scenario, the virus evolved to ts current pathogenicstate through natural selection in a
non-human host and then jumped to humans. This is how previous coronavirus outbreaks have
emerged, with humans contracting the virus after direct exposure to civets (SARS) and camels
(MER). The researchers proposed bats as the most likely reservoir for SARS-CoV-2 as itis very.
similar to a bat coronavirus. There are no documented casesofdirect bat-human transmission,
however, suggesting that an intermediate host was likely involved between bats and humans.

                 
              

    

               
               

              
                 
      

             
              

                
             

            
 

                  
             

 

              
               
            

               
     

     

             
           

                
              

              
                

              
             



In this scenario, both of the distinctive features of SARS-CoV-2's spike protein—the RED portion
that binds to cells and the cleavage site that opens the virus up—would have evolved to their
current state prior toentering humans. In this case, the current epidemic would probably have
emerged rapidly as soon as humans were infected, as the virus would have already evolved the
features that make it pathogenic and able to spread between people.

Inthe other proposed scenario, a non-pathogenic version of the virus jumped from an animal
host into humans and then evolved to its current pathogenic state within the human
population. For instance, some coronaviruses from pangolins, armadillo-like mammals found in
Asia and Africa, have an RBD structure very similar to that of SARS-CoV-2. A coronavirus from a
pangolin could possibly have been transmitted to a human, either directly or through an
intermediary host such as civets or ferrets.

‘Then theother distinct spike protein characteristic of SARS-CoV-2, the cleavage site, could have
evolved within a human host, possibly via limited undetected circulation in the human
population prior to the beginning of the epidemic. The researchers found that the SARS-CoV-2
cleavage site, appears similar to the cleavage sites of strains of bird flu that has been shown to
transmit easily between people. SARS-CoV-2 could have evolved such a virulent cleavage ste in
human cells and soon kicked off the current epidemic, as the coronavirus would possibly have:
become far more capable of spreading between people.

Study co-author Andrew Rambaut cautioned that tis difficult if not impossible to know at this
point which of the scenarios is most likely. If the SARS-CoV-2 entered humans n its current
pathogenic form from an animal source, it raises the probability of future outbreaks, as the
illness-causing strain of the virus could sil be circulating in the animal population and might
once again jump into humans. The chances are lower ofa non-pathogenic coronavirus entering
the human population and then evolving properties similar to SARS-CoV-2.

Fundingfor the research was provided by the US National Institutes of Health, the Pew
Charitable Trusts, the Wellcome Trust, the European Research Counc, and an ARC Australian
Laureate Fellowship.

              
                 

               
                

           

               
              

           
                 

              
       

              
             

              
                  
              

               
        

                
                

               
               

              
          

               
             

  



     
               

               
         
         

                  
                 

        
              
      

   

               
                

                
             

             
               

                 
                
                 
      

      
            

            
                 

                
            

         
                 

                 
               

                
               

              
               

              
                  
                

                  
                

    

        
                  
                   

                  
                    

                  
                 



“lineage B betacoronaviruses, although other human betacoronaviruses, including HKU1 (lineage A),
have them and predicted O-linked glycans®. Given the level of genetic variation in the spike it is likely that
SARS-CoV-2-like viruses with partial or full polybasic cleavage sites wil be discovered in other species.
The functional consequence of the polybasic cleavage site in SARS-CoV-2 is unknown and it will be
important to determine its impact on transmissibility and pathogenesis in animal models. Experiments
with SARS-CoV have shown that insertion of a furin cleavage site at the 51/52 junction enhances cell-cell
fusion without affecting virus entry'. In addition, efficient cleavage of the MERS-CoV spike enables
MERS-like coronaviruses from bats to infect human cells’. In avian influenza viruses, rapid replication
and transmission in highly dense chicken populations selects for the acquisition of polybasic cleavage
sites in the haemagglutinin (HA) protein’, which serves a similar function as the coronavirus spike
protein. Acquisition of polybasic cleavage sites in HA, by insertion or recombination, converts low
pathogenicity avian influenza viruses into highly pathogenic forms. The acquisition of polybasic cleavage
sites by HA has also been observed after repeated passage in cell culture or through animals”.
The function of the predicted O-linked glycans is unclear, but they could create a “mucin-like domain”
shielding epitopes or key residues on the SARS-CoV-2 spike protein’. Several viruses employ mucin-like
domains as glycan shields involved in immune evasion", Although prediction of O-linked glycosylation is
robust, experimental studies are required to determine if these sites are utilized in SARS-CoV-2.

Theories of SARS-CoV-2 origins
It is improbable that SARS-CoV-2 emerged through laboratory manipulation of a related SARS-like
coronavirus. As noted above, the RBD of SARS-CoV-2 is optimized for human ACE2 binding with an
efficient solution different from those previously predicted”. Further, had genetic manipulation had
been performed, one of the several reverse genetic systems available for betacoronaviruses would likely
have been used”. However, the genetic data irrefutably show 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: (7) natural selection in an animal host prior to zoonotic transfer, and (i) natural selection
in humans following zoonotic transfer. We also discuss whether selection during passage could have
given rise to SARS-CoV-2.

1. Natural selection in an animal host prior to zoonotic transfer
As many early cases of COVID-19 were linked to the Huanan market in Wuhan'~, itis possible that an
animal source was present at this location. Given the similarity of SARS-COV-2 to bat SARS-like
coronaviruses”, itis likely that bats serve as reservoir hosts for its progenitor. Although RaTG13, sampled
from a Rhinolophus affinis bat’, is ~96% identical overall to SARS-CoV-2, its spike diverges in the RBD
suggesting that it may not bind efficiently to the human ACE receptor (Fig. 1a’.
Malayan pangolins (Manis javanica) illegally imported into Guangdong province contain coronaviruses
similar to SARS-CoV-27". Although the RaTG13 bat virus remains the closest relative to SARS-COV-2 across
the genome', some pangolin coronaviruses exhibit strong similarity to SARS-CoV-2 in the RBD, including
all six key RD residues (Fig. 1)". This clearly shows that the SARS-CoV-2 spike protein optimized for
binding to human-like ACE2 is the result of natural selection.
Neither the bat nor pangolin betacoronaviruses sampled to date have polybasic cleavage sites. Although
no animal coronavirus has been identified that is sufficiently similar to have served as the direct
SARS-CoV-2 progenitor, the diversity of coronaviruses in bats and other species is massively
undersampled. Mutations, insertions and deletions, can occur near the $1/52 junction of coronaviruses™
showing that the polybasic cleavage site can arise bya natural evolutionary process. For a precursor virus
to acquire both the polybasic cleavage site and mutations in the spike protein suitable for human ACE2
receptor binding, an animal host would likely have to have a high population density - to allow natural
selection to proceed efficiently - and an ACE2 gene that is similar to the human orthologue.

2. Natural selection in humans following zoonotic transfer
It is possible that a progenitor to SARS-CoV-2 jumped into humans, acquiring the genomic features
described above through adaptation during undetected human-to-human transmission. Once acquired,

           
                   

               

                
             

                  
              

              
              
               

              
              

                 

                
              
               

              

    
             

                
            

              
                

               
                 
              

    

           
                   

               
                

                 
              

           
               

              
                 

          

              
                

             
              

                 
                 

                 
               

        
               

          



                 
       

                
                    

                   
         

                
               

            
                

               
             

                 
              

 

              
               
              

               
            

          

    
               
                

              
     

                 
                

            
          

               
             

                
                

               
                

                 
                 

        

 
                   

               
                

                
                

                 
                
             



The genomic features described here may in part explain the infectiousness and transmissibility of
SARS-CoV-2 in humans. Although the evidence shows that SARS-CoV-2 is not a purposefully manipulated
virus, it is currently impossible to prove or disprove the other theories of its origin described here.
However, since we observe all notable SARS-CoV-2 features - including the optimized RBD and polybasic
cleavage site - in related coronaviruses in nature, we do not believe that any type of laboratory-based
scenario is plausible.
More scientific data could swing the balance of evidence to favor one hypothesis over another. Obtaining
related virus sequences from animal sources would be the most definitive way of revealing virus origins.
For example, a future observation of an intermediate or fully formed polybasic cleavage site in an
SARS-CoV-2-like virus from animals would lend even further support to the natural selection hypotheses.
It would also be helpful to obtain more genetic and functional data about SARS-CoV-2, including animal
studies. The identification of a potential intermediate host of SARS-CoV-2, as well as the sequencing of
very early cases would similarly be highly informative. Irrespective of the exact mechanisms of how
SARS-CoV-2 originated via natural selection, the ongoing surveillance of pneumonia in humans and other
‘animals is clearly of utmost importance.
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Figure Legends
Figure 1. (a) Mutations in contact residues of the SARS-CoV-2 spike protein. The spike protein of
SARS-CoV-2 (top) was aligned against the most closely related SARS-like CoVs and SARS-CoV. Key residues
in the spike protein that make contact to the ACE2 receptor are marked with blue boxes in both
SARS-CoV-2 and the SARS-CoV Urbani strain. (b) Acquisition of polybasic cleavage site and O-linked
glycans. Both the polybasic cleavage site and the three adjacent predicted O-finked glycans are unique to
SARS-CoV-2 and not previously seen in lineage B betacoronaviruses. Sequences shown are from NCBI
GenBank, accession numbers MN908947, MN996532, AY278741, KY417146 and MK211376. The pangolin
coronavirus sequences are a consensus generated from SRR10168377 and SRR10168378 (NCBI
BioProject PRINAS73298)%.
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