Proximal_Origin_Slack-for-printing-OCRed-searchable.pdf prepared 2023-
07-21 by Robin Whittle for https://vitamindstopscovid.info/07-origins/ .

Based on Proximal_Origin_Slack.pdf from https://public.substack.com/p/
covid-origins-scientist-denounces .

& paper-2020-nature_medicine-proximal_origin I

You created this private channel on February 1st, 2020. This is the very beginning of the @ paper-2020-nature_medicine-proximal_origin channel.

2 Add description &, Add people ) Send emails to channel

February 1st,2020 ~

Kristian Andersen 1211

joined paper-2020-nature_medicine-proximal_orgin. Also, Andrew Rambaut joined Large black rectangles mainly covered in grey so as not to waste toner or

ink. On page 113 (2020-03-31) | added a clearer version of an image

containing a Reddit comment, with source URLs. On page 44 | added

President Trump's analysis in larger text, since the original image is too

Kristian Andersen 1213 blurred to read.

Super secret too

e v The original file did not seem to have a searchable text layer, so | OCRed it
all, after the above changes, with PDF-XChange Editor Plus.

@ AndrewRambaut 1215
4w Nice channel title

Bat_Wuhan.geneious Bat_Wuhan_SARS.geneious
= g This means it is possible to search the text depicted in the images, thought
& Pracabivis February 1st,2020 ~ the OCRIing is not very accurate due to the blurry nature of the text.
Kitethan Andersen: 1254 Nonetheless, we can easily find all references to the rebuttal letter which
u Post v was planned and apparently written around 22 Feb. It seems (page 74, 27
th Feb) that it had not been sent.
Ideas for analyses
Post

To avoid empty pages, print: 1-78, 83-93, 97-135, 137-140.
Structural analysis comparing nCoV/SARS/bat binding to bat/human ACE2

SRA search furin site + neighbor

Likelihood of gaining furin site

Likelihood of gaining restriction site

Conservation in bat viruses around restriction site

General conservation acress RBD

Is RBD hyper mutated or is this what we would expect?
Examples of mechanisms by which viruses pick up furin sites

o Andrew Rambaut 1247
4Bw What are the coordinates of the RBD

Kristian Andersen 1242
22553 - 23140 in Hu-1

(might be aslight jitter in 3' - need to doublecheck)

Ideas for analyses Share
@ Private post, shared in 1 place

Ideas for analyses

Structural analyss comparing nCoV/SARS/bat binding to bat/human ACE2
SRA search furin site + neighbor

Likelihood of gaining furin site

Likelihood of gaining restriction site

Conservation in bat viruses around restriction site

General conservation across RBD

Is RBD hyper mutated or is this what we wculd expect?

Examples of mechanisms by which viruses pick up furin sites

Structural modeling human ACEZ2 vs bat ACE2

Ts/Tv [ k-mer usage unusud in any way?

Andrew Rambaut 120 February 1st, 2020 ~

ale Thanks
“ Kristian Andersen 1317
The RBD is definitely heavily mutated, but I'm not sure that's unexpected - | need to compare across the bat viruses,
Screen Shot 2020-02-01 at 10.16.33png » I
]
(this is protein)

Andrew Rambaut 123
4Rwm Eddieis awake. Send him an invite to this slack.

This is SARS and its close rdatives:

mage.ong v
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The two bat ones are about as far away as RaTG13 is from Wuhan February 15t,2020 ~

imagepng v

Kristian Andersen 1328
Just invited Eddie
Eddie Holmes :2.20

8 joined paper-2020-nature_medicine-proximal_orgin.
Eddie Holmes 1330

& Moming
Andrew Rambaut 1390

4w rCoVvs RaTG13:

image.ng ¥

e e— i 3 -

¢ Kristian Andersen 1330 February 1st,2020 ~
The two bat ones are about as far away as RaTG13 is from Wuhan

Help me interpret. So distance between SARS and bat SARS-like is abeut the same as between RaTG13 and Wuhan?

Morning Eddic. Bright and carly.
Do you have those comparisons just in protein space?

® Andrew Rambaut 1323
ABm nageng v

Yes hold ona tick

p Eddie Holmes 13.33
@ That'sa great comparison!
® Andrew Rambaut 1332 February 1st,2020 +
alw SARS:
image.png v

—————

nCov:
imagepng ¥

So not particularly heavily mutated.

Kristian Andersen 155
Good! These are very similar. What's the difference between SARS and that bat virus?

Andrew Rambaut 1336
W 92.86% identity across spike for nCoV vs Bat, 92.03% for SARS vs bat

So | don't think the 'hypermutation’ in RBS is a goer.

Kristian Andersen 157 February 13,2020 -
Agreed

It's hyper mutated, however, that region in general is hyper mutated - in other words, this is what we'd expect.

® Andrew Rambaut 1357
amm Yes.

- Kristian Andersen 1334
i ¥

Andrew Rambaut 1325
4w S0 cleavage site and restriction sites. Thoughts?

Kristian Andersen 1535
I'm looking at cleavage site right now - lemme share alignment
Zp v

Protein alignmentgencious
Zip

For this | took ~ 30 AAs flanking the furin size in nCoV and protein blasted it - then downloaded everything that came up and aligned everything. A lot of diversity around that site in general

Andrew Rambaut 1342
4w RaTG13 is identical except for the 4 residue insertion.

REV0002900



Kristian Andersen 134 February 1st, 2020 ~

Yup

What does the region around that site look like in your previous aignments?

Kristian Andersen

As for the BamHi site, It's a single synenymous transition. The conservation downstream of &t Is typical for other sequences here, so also not unexpected,

Eddie Holmes

Whatever has happened here, the vir 2came very quickly loaded for human transmission

Kristian Andersen =8 = A
So | think we can say that (1) *r mutation and (2) restriction site are both consistent with evolutionary theory. (3) furin is peculiar and (for now) unexpected, butwe have alarge H
ascertainment bias.

Yes - that could definitely be due to the RBD mutations + furin

Eddie Holmes

But they would also be exactly what was expected by engineering

-0 EDR B

Androw Rambaut
It

Il be interesting to know what Ron thinks. He is not going to want it to be a GOF escape.
Kristian Andersen

Question is - evclution or engini ng. My problem is that both really rather pl,

Yup

Ron will likely bush back hard - which is fine

Eddie Holmes
No way to prove. If it's evolution we've missed a

Andrew Rambaut 1

For evolution | guess we would pasit a non-bat species prior to humans in which the clea

y component somewhere....another host/earlier spread in humans

0 R

age site insertion occurred

Kristian Andersen 1
1 think the main thing still in

= !

y mind is that the lab escape versicn of this is so friggin’ likely to

> happened because they were already deing this type of work and the molecular data is fully

consistent with that scenario

For evolution | guess we would posit a nen-bat species prior to humans in which the cleav

ge site insertion occurred

Yup. Need to try and figure out SRA searches today W
Andrew Rambaut 13:5
Would someone try the insel

[
-
p Eddie Holmes

And this lab escape story came from others..Jere:

on deliberately? See what it does? Why would you think it weuld work

coranavirus spke?

y might explain. He

ked me to look into it. | thought ‘can’t be true' but...

ould add.

Bob said the insertion was the 1<t thirg h

Andrew Rambaut 1

4w How wouldit be doncin the lab?

How

would you decide what to add? TR

p Eddie Holmes
Makes it more fusogenic sowill increase virus titre 4 @

Just read the Abstract

. 1-52.0-50042682206000900-main.pdf

VIRDLOGY

]

rin claavage of the SARS coronavinss spike g tein enhances J

Kristian Andersen
Yeah, the furin sit

add for sure. Bob dug into this a litte more and some of the distant human coronaviruses do have furin-like s

The one in nCoV is the optimal site
though

Bt o a«=>
4 Latest messages
8 Betterg ady to call in!

REV0002901



. Kristian Andersen 1337
Yes, call.
Cheers

e Andrew Rambaut 1555
4w Stay on here in case we need to message.

Kristian Andersen 1201
Yup

Kristian Andersen 1213
Just FY1 - o-linked glycan also present in bat

Kristian Andersen 1215
Crap, don't know the context around S that make them glycan sites. | might be wrong

The serines are there in the bat
Eddie Holmes 14:3%
® Big ask!

Kristian Andersen 1439
Destray the world based on sequence data. Yay or nay?

Kristian Andersen 1452

Let's hop on a call between the three of us afterwards?

Eddie Holmes 14:57 February 1st, 2020 ~
B Sure thing.

. Kristian Andersen 1458
| propose San Diego.

Makes sense what he’s saying - but man, that's hard to pull off.

Andrew Rambaut 1501
alw Yes.

" Kristian Andersen 1501
No

Eddie Holmes 1501
® Canwe do a zoom?

Kristian Andersen 1502
You too Andrew!

Yup., Il set up a zoom

Andrew Rambaut 1502
alwm Great.

There is a WHO research expert group meeting in Geneva on the 12th Feb
u Kristian Andersen 1505
hittps:¥zoomus/j/F473242666
Call =

Zoom meeting
Ended at 4:06 PM - Lasted 101 weeks

Meeting |D; 967-324-2666
0 people joined

Hudded by Zoom

@Eddie Holmes - you hopping on?

ﬂ Kristian Andersen 2242
@Eddie Holmes and @Andrew Rambaut - here's a document | have been working on trying to summarize the discussions. A fittle tricky to balance how much to include versus not, so please feel
free to edit away as you see fit. Maybe send this over to Jeremy and Tony Sunday? hitps:{decs google.com/document/d/ THOVHVaahy 2wiwAi] Mb-rLTV3QomBal-DwRDenS060E fedit?

usp=sharing

G Suite Document
Summary
Google Doc

February Znd, 2020 ~

g Kristian Andersen 0100
Dumping this here as | need to think on this - it's kinda weird. Looking at the Ts/Tv spectrum.
4 files v

bat_wuhan_snps.xlsx sars_sars-like_snps.dsx
Excel Spreadshest Excel Spreadsheet

snps.txt
Plain Text

sars_sars-like2_snps.xlsx

REV0002902



February 2nd, 2020 ~
Andrew Rambaut 0455
4Bw HiKristian,
I missed this this morming otherwise | would have held off on the reply to Ron. | will take a look and let you know. [cdited)

Kristian Andersen 0914

Yeah, no worries Andrew - | think your reply was great. Both Ron and Christian are much too conflicted to think about this issue straight - to them. the hypothesis of accidental lab escape is so
unlikely and not something they want Lo consider. The main issue is that accdental escape is in fact highly likely - it's not some fringe theory. | absolutely agree that we can’t prove one way of the
other, but we never will be able to - however, that doesn't mean that by default the data is currently much more suggestive of a natural origin as opposed to e.g. passage. It is not - the furin
cleavage site is very hard to explain.

I think my initial attempt at writing up a summary was ok, but I'm not happy with it - it’s not really getting to the point. I'll rejig it this morning, go cimbing, and then come back to it around noon PT.
Maybe Eddie can then send it over to Jeremy later today - | don't think we should reply back on the current thread as he effectively shut down the discussion there and | think will just lead to a
shouting match - Christian and Ron made it clear that they think this is a crackpot theory.
Andrew Rambaut 1029
:l | just had a phone call from Mark Perkins at WHO who was asking me about the HIV paper - the DG had rung him and wanted to know if it was true. Told Mark it was complete bollocks and why it
was, But twittor is going crazy.
€ @ N i
- Kristian Andersen 1010
Tony Fauchi called me yesterday afternoon with the exact same question and | gave him the exact same answer. It's really disturbing we have to explain away that paper - it's complete and utter
bollocks. My fear is that the likes of Christian and Ron puts the questicn that's being asked here into the same category - I'm pretty sure by now they think I'm a complete crackpot.

Robert Garry 1049

am was added to paper-2020-nature_medicine-proximal_origin by Kristian Andersen,
E——

@ Andrew Rambaut 1110 February 2nd, 2020 ~

4w Ron had me clocked as an anti-GOF fanatic already. Although my primary concern is that these experiments are done in Cat 3 labs.

- Kristian Andersen 1114
Interesting. I'm all for GOF experiments, | think they're really important” - however performing these in BSL-3 (or less) & just completely nuts! IMQ it has to be performed at BSL-4 with extra
precautions.
*I have cvoived a bit on this point. | used to think they're really important, but I'm actually not so surc anymare. | thought it was rcally important that we understood whether ¢.g., avian influcnza
could be transmissible between humans - and importantly which steps (and how many; would need to be involved - but honestly I'm not sure that type of knowledge is at all actionable, while, of
course, being exceptionally dangerous. It only takes one mistake.

- Kristian Andersen 1115

Andrew Rambaut to this ¢ - I think we should write a parallel document about scenarios for natural origins. The two things can be considered letely inds dently”. Yup, totally
agree. I'll take that whole section out of the document and write  all differently. Do you maybe want to take a stab on getting the other document started based on your ponts from the email?
@1 @

o
- 1reply 3 years ago

[} Andrew Rambaut 1116
4w Yes my feeling is you have to consider the cost benefit for every experiment. And do it safely.

P~ N N

- Kristian Andersen 1147 February 2nd, 2020 ~
Reading through Ron’s comments again | agree on pretty much everything he's saying - | come to the same conclusions, Where we differ is that he's looking for very specific evidence proving that
this is | (which is und dable), but except for the most simple scenario where somebody plugged a gene into a preexisting backbone, that would simply be impossible to prove.

Natural selection and accidental release are both plausible scenarios explaining the data - and a priori should be equally weighed as possible explanations. The presence of furin a posteriori moves
me slightly more towards accidental release, but it's well above my paygrade to call the shots on a final conclusion.

® Andrew Rambaut 1152

4w Giventhe shit show that weuld happen if anyone sericus accused the Chinese of even accidental release, my feeling is we should say that given there is no evids ofa ficall d
virus, we cannot possibly distinguish b natural jon and escape so we are content with ascribing it to natural processes.

‘ Kristian Andersen 1156
Yup, | totally agree that that's a very conclusion. ugh | hate when politics is njected into science - but &'s impossible not to, espedially given the circumstances, We should be

sensitive to that. (plus none of this matters at the moment)

Separately - having all of these discussions & really critical to countering ALL the friggin’ bullshit coming out and az the end cf the day, that’s probably the most important things that'll come out of
this!

The latest being two novel viruses circulating... hitps:/www.bioriv.org/content/10.1101/2020.01.30.926477v1

{'m starting to think that for outbroak research, the bioRxiv really noeds to start scroening submissions - it's a slippery slope, but it's justifiod at this stage)

o a paper-2020-nature_medicine-proximal_origin ~

bR bioRxiv
Evolution and variation of 2019-novel coronavirus
Bac d: The current outbreak caused by novel coronavirus (2019-nCoV) in China

has become a worldwide concern. As of 28 Jaruary 2020, there were 4631
confirmed cases and 106 deaths, and 11 countries or regions were affected.

Methods: We d ded the of 2019-nCoVs and similar isolates from the
Global Initiative on Sharing Avian Influenza Database (GISAID and nucleotide
b f the ional Center for Bi hnology Inf ion (NCBI). L 70

and MEGA 6.0 softwares were used to calculate genetic distances of the sequences,
to construct phylogenetic trees, and to align amino acid sequences. Bayesian
coalescent phyls ic analysis, imple in the BEAST soft package, was
used to calculate the molecular clock related characteristics such as the nucleotide
substitution rate and the most recent common ancestor (IMRCA) of 2019-nCaoVs.
Results: An isolate numbered EPI\_ISL\_403928 showed different phylogenetic trees
and genetic distances of the whole length genome, the coding sequences (CDS) of
ployprotein (P). spike protein ($), and nucleoprotein (N) from other 2019-nCole.
There are 22, 4, 2 variations in P, S, and N at the level of amino acid residues. The
nucleotide substitution rates from high to low are 1.05 x 10-2 (nucleotide
substitutions/site/year, with 95% HPD interval being 6.27 x 10-4 to 2.72 x 10-2) for
N, 5.34 x 10-3(5.10 x 10-4, 128 x 10-2) for S, 1.69 x 10-3 (394 x 10-4,3.60 x 10-
3) for P. 1.65 = 10-3 (4.47 = 10-4, 324 = 10-3) for the whole genome, respectively.

REV0002903



At this nucleotide substitution rate, the most recent common ancestor (tMRCA) of
2019-nCoVs appeared about 0.253-0.594 year before the epidemic. Conclusion: Our
analysis suggests that at least two different viral strains of 2019-nCoV are invoived in
this outbreak that might occur a few months earlier before it was officially reperted.
Show lesc

Jan 30th, 2020

Robert Garry 1318

= m This new sequence EPI_ISL_403928 essentially has three consecutive mutations in what we woukl say Is the fusion peptide,

Just saying- if | was geing to do gain of fi or loss of f i h 1 might fusion peptide (right after adding the furin site). So this s = at the very least going to pour gas on the

fire. Jeremy is absolutely right this needs to be discussed in the light of day. And, ASAP.
® Andrew Rambaut 1375

aBw EPI_ISL_403928 was one of the ones which originally had 50 SNPs which were sequencing errors. The lab then updated it (sllently) and it is now caly 1 SNP different from other Wuhan ones.

This paper is entirely an artefact of that.
. Robert Garry 1230

« @ In the bioRxiv pdf they say; "When compared with the other 2019-nCaVs, EPI_ISL_403928 has four variations in S protein (T5721, G799V, FS00C and N801K) and two variations n N protein

{A414C and D415I)." | can totally buy that thats's still en artfact.
Here is the alignment of BatG13 vs nCoV.
FOF ~

~ LALIGN results Bat RatG13 vs nCoV .pdf
POF

LALIGN

s | oty
ey e 7,10 15Ny 0 oy et .3 4D (£ Nk S0

Lalign et for WURS yo. BATRT1)
IRt Serwr| Dune Jae bed | 319 14 200

# BAsLuiiqan K 5.8 o8 ~L3 ot =8 401 wey 0. Ty < R
BALIE e ot TR

venien 24,350 Bev, 1914 He

Ploas enai

ey w  Mikinn (UL M Ak Btk ST

Qumtrs ot Lann

These are very similar Spike proteins except for the RBD that looks like it was human adapted and the insertion of the PRRA, that concerts the site to an optimal furin-like cleavage site and

potentially creates O-linked glycan sites.

To convert an low pathogericity avian flu v to a high pathogenicity virus what happens is the i ion of two argi
2files v

Ml Alexander and Brown.pdf DUan2007 LPAI vs HPALpdf

i ror PDF

Aleander and Brown teach that: "All the current evidence

indicates that HPAI viruses arise by mutation after

LPAI viruses of the HS or H7 subtype have been

introduced into poultry. Several mechanisms may be

responsible for this mutation. For most HPAI viruses, there

appears to have been spontaneous duplication of purine

triplets, which results n the insertion of basic amino acids

at the HAO cleavage site, and this seems to occur due to a
transcription error by the polymerase complex (76)."

This is what Andrew stated last night -it can happen in poultry. But its and insertion of two amino acids not four at once.
H9 flu viruses optimize a mnimal furin cleavage site to an optimal one.

POF v

Ml HY and furin site.pdf
iy cor

Furin

1343 H7 viruses appear to make new polybasic furin like cleavage sites by recombining in longish stretchs of nucleotides.
POF v

H7 recombination.pdf

A POF

Recombination Resulting in
Virulence Shift in Avian Influenza
Outbreak, Chile
[ ——
- 'l Pocersen,
Beuriabnn Paigrabyt Hesnan Ao, | Bica Spmciman * ad Ourais | Abessrwiert

Avery good review by Drosten.

- Duan 2007,

¢ @ i
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@

FDF

DRosten - source of CoVs.pdf

A
i ror

e

Hosts and Sources of Endemic
Human Coronaviruses

Vitor M. Corman' ', Doreen Muh® ', Diniela Nemeyer”,
Christian Drosten” "

N\ r b k op s  ors i frk,

(i s 7 ot o e e VA e g, Wk, (s
Wi i b e Ry {11 ek Cormn

Robert Garry 1351

Jim New analysis: Some strains of murine hepatitis viruses have a super-optimal furan-like cleavage site (with predicted O-liked glycans), some just have an optimal site and some have no site atall.

e

Just based on the spike phylogeny this seems 1o have evolved with the spike protein more or less but this is out of my wheehouse. Not sure if spike evolution in MHV follows evclution,tMCRA elc
of other ins but dl are rell ions given the current issues being discussed IMO
Word Document v

February 2nd, 2020 ¥

MHV spike evolution.docx
Word Decument

w

And a first ok at the HKU-1 spike -is a close relative of MHV.
Word Document v

And a first bok at the HKU-1 spike -is a close relative of MHV.
Word Document v

February 2nd. 2020 v

HKU-1 Spike.docx

Word Decument

w

Robert Garry 1250

Two pattens seen here (i think there is a third variant as welll. There is an insert of three serines right next to the zlready super optimal furin fke cleavage betwee 51 and $2. And, this creates
predicted o-linked glycans at and around the site. THere is another mucin-like domain in 5i08 the prefusion structure on the pdb batabase. tHese presence cf this mucin like domain expains why
the authors were unsuccessful in determining the structure of the top of the trimer. but they didnt know why.

Robert Garry 1407

Bottom line on al this analysis - mechanisms exist in flu as Andrew stated to make insertions at the junction where the two subunits are cleaved - enhancing virulence and human infectivity. CoV
apparently do this as well or potentially cam do this. This is an important message from this discussion and need to be talked about in light of the furin like cleavage site being noticed.
= =
Robert Garry 1414 February 2nd, 2020 ~
I still don't know if the nCoV was the results of a deliberate manipulation or not. If nCor was not engineered then RatG13 or a very closely related Bat virus how ended up in a situation in

nature like the poultry farms for H5 etc, as Andrew stated. That's very scary and perhaps engineered would be better - at least that can be regulated sc it doasn't happen again.
Robert Garry 1442
So,
Of nCoV developed that optimal furin cleavage site with the o-linked glycans (which | now suspect are important because they are present elsewhere) then:
1. THe insertion mechanisms is different tan flu HS in that it's longer and doesnit just involve purines.
2. The generation of the site is different than H7 and MHV because it involves aninsertion, not just mutating existing codons.
3. the generation of the furin site is different than HY because the insertion is a perfect 12 nucleatides, not a rather non-specific recombination.
Robert Garry 1450
It would be important IMO to get a estimate on the timing on how long ago the MHC mutations and the HKU-1 SSS insertion tock place.
Kristian Andersen 1504
Thanks Bob, these are really good points. Can you please share the sequences frem your analysis or the alignment? I'll then take a closer look at overall divergence, etc. | looked at these yesterday,
but | wasn't very successful at getting meaningful alignments.
As for the recent bioRxiv paper - as Andrew stated, that can be ignored - the sequence is wrong and that's where they're getting their signal.

Robert Garry 1520
KHU-1
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sequence (Gltxt ¥

»1lel|DQ437619.1_prot_ABDOE198.1_ 1 [gene=S] [protein=spike glycopretein] [protein_id=A8096198.1] [location=1..4871] [gbkey=CDS]
MLLITFILPTTLAVIGDFNC THFATNDKNTTVPRISEVVWINSYGLGTYYILDRVYLNTTILFTGYFPKS
GANFROLSLEGTTYLSTLWYQKPFLSOFNNGIFSRVKNTKLYWVNKTLYSEFSTIVIGSVF INNSYTIVVG
PHUGVLEITACQY TMCEYPHT ICKSKGSSRNESWHFOKSEPLCLFEKNF TYNVS TDWLYFHFYQERGTFY

MHY

SequEnCe just st *

>1e1|MFE18252.1_prot_ATN37888.1_3 [proteinsspike glycoprotein] [protein_id=ATNI7ES8.1] [locatiens22726..26594] [gbkeysCDS]
MLFVFILFLPSCLGYIGDFRCIQLYNSNGANVSAPSISTE TVEVSQGLGTYYVLDRVYLNATLLLTGYYP
4 VDGSKFRNLALTGTNSVSLSWFQPPYLSQFNDGIFAKVONLKTSTPSGATAYFPTIVIGSLFGYNSYTVW

Here are the clustal alignments for the entire spike proteins.
2files v

MHV clustalo-E20200202-150710...
Plain Text

HKU-1 clustalo-E20200202-1705...
Plain Text

“ Kristian Andersen 1533

Thanks Bob - Il take a look
Andrew Rambaut 1521

4w i you want to look here is a bunch of cleavage sites in high-path avian influenza H5 and H7.
Zip v

February 2nd, 2020 ~

2 documents from H5N1 cleavage sites.geneious.
Zip

Gy e

Kristian Andersen 15.24
Do we have any location information on the bat SARS-like viruses? I'm reading through papers and | found this particular sentence from one of Shi's papers interesting - “Interestingly, all the
SARSr-CoVs that are capable of using human ACEZ2 were found in R. sinicus in Yunnan Province”,
| believe RaTG13 is from Yunnan, which is about as far away from Wuhan as you can be and still be in China. What are the chances of finding a viruses that are 96% Identical given that distance?
Seems strange given how many SARS-like viruses we have in bats (which is what Eddie has been telling us for a while...). (edited)
Andrew Rambaut 1557

4w Ebola got from Middle Africa to West Africa in 10-20 years.
Kristian Andersen 1537
Yup. that's true

B vup. that's true
Andrew Rambaut 1242

4w | personally think we should get away from all the strange coincidence stuff. | agree it smells really fishy but without a smoking gun it will not do us any good. The truth is never going to come out
{if escape is the truth). Would need to be irrefutable evidence. My position is that the natural evolution is entirely plausible and we will have to leave it at that. Lab passaging might also generate
this mutation but we have no evidence that that happened.

P - T -

February 2nd, 2020 ~

Not that discussing it isn't fun.

u Kristian Andersen 15.42
Agreed. However, | do think some of these points could be important - e.g., would it be impossible to see a bat virus $6% identical that far away? Answer to that. no - we might expect that.

The main cancern coming up reading through all these papers is the kind of stuff that is being done - getting MERS-like viruses to infect humans, getting SARS-like viruses to cause disease in mice
and infect humans, etc. There's a very strong focus on the spike protein for all of that work.

But | do agree with you - the mind can do amazing things and it's easy to get sucked in with confirmation bias.

One important thing | came across though - for the SARS GoF studies they created a reverse genetics system for their bat virus on a whim. Se Ren's and Christian’s argument (which | found to be
the strongest) about that not being feasible is not true - they were already creating those.

® Andrew Rambaut 1515 m
i —

4w | think it would be good idea to lay out these for limited di . And quite frankly so we can leam from it even if it wasn't an escape - it easily could have =

- ~
u Kristian Andersen 1720 February 2nd, 2020 ~
Yeah, I'm conflicted - | honestly don't know if any of this information is useful without having read all the various papers. Personally, it's useful for context, but even though there's some strange
research going on here, there's no smoking gun. Not quite sure what such a gun would look like though.
Bab said it well though - I'd prefer this thing being a lab escape so we have less reason to believe other coronas might do this again in the future 'F"!'EI.

What is useful is to summarize the main points considered and discussed. I'll get back on that document tomorrow - for now | still need to read more and also want to take a closer look at the
alignments. Bottom line is that we can't prove whether this is natural or escape - leaving it to others to make that decision, but hopefully we can ensure they're more informed.
Andrew Rambaut 1731

Al | suggest we write this report erring on the side of extreme caution. Also | think the natural evolutionary story may be a interesting one as well. Then we can give all the curious coincidences and
dodgy goings on to Mare Lipsiteh to have fun with.

Kristian Andersen 1931
Agreed.
Andrew Rambaut 1722
4w If nothing else - the fact that we are discussing this shows how plausible it is.

g Kristian Andersen 1933
And yeah - would love to go down the natural selection rabbit hole &2
And yes, all of this is highly useful and absolutely required - taking a very close look at the different scenarios. Gives some really good ammo to shoot down all the fringe theories and bad studies
going on as well.
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Kristian Andersen 2037 February 2nd, 2020 ~
@Andrew Rambaut and @Robert Garry take a look at this alignment while reading these three papers:
https:#jvi.asm.org/content/early/2020/01/23/IV1.00127-20

https: fwww.nature.com/articles/s41579-018-0118-9 (section on "5ARS-CaoV mutations that affect human and civet receptor binding'].
hitps: #jvi.asm.org/content/82/5/2274

This is very interesting - nCoV is loaded for binding human ACE2 receptor, Compared to the bats, 5/6 of the most critical contact residues are mutated in nCoV, Very interesting.
{key residues are marked “mutated” in Geneilous for lack of a better category...) [sdited)
2hies »

spike_alignment.fasta B spike_alignment.geneious
Phain Text Lip

‘ Kristian Andersen 2044
One additional point to this - residue 472 in SARS (L) converts from L > F in tissue culture increasing binding and infection (last paper). It's an F in nCoV, but an L in the closely related bat viruses,
including RaTG13. However, other bat CoVs do also sometimes have F here,

Selection or passage, this is very interesting - and adds to our under fing of why this is spreading like it is.
“ Kristian Andersen 2225
Two homology models to accompany the structural stuff if you want to have a look. []
Maodel 1 is based on sacd.1.A and Model 2 dacg 1A [edited)
February Znd, 2020 ~

Ziiles

model1.pdb model2.pdb

Plain Text Plain Text

u Kristian Andersen 22:35
One thing | find kinda funny here - all of this work getting bat samples was supported by PREDICT. So if they're not able to predict the pandemics they themselves cause, then I'd say their program
is in pretty bad shape...

Sorry, had to get that off my chest. Pandemic preparedness indeed. 40

February 3rd, 2020 ~

@ Andrew Rambaut 0210
4dllm | was literally going to do this analysis today: https:ftwitter.com/trvrb/status/1224207999683547137
Thanks Trevor.
Eddie Holmes 02:24
® Trevor, bless, has no idea about the functional properties of the mutations he is describing. Kristian, thanks for PREDICT stuff...I'll save that one for future use.

e Andrew Rambaut 0235
4w | guess all these mutations that enhance human infection start to make it really unlikely that it adapted in humans. l

PREDICT - perhaps they had planned a press conference predicting which virus would cause the next pandemic but then it escaped from the lab early?

Eddie Holmes 0239 February 3rd, 2020 ~
® Jie Cui, who worked in the Wuhan lab and is on those papers, used to be my postdoc, He's now in Shanghai, | wonder if | can have a have a chat with him? Bottom line is that the Wuhan virus is
beautifully adapted to human transmission but we have no trace of that evelutionary history in nature. Correct?
Andrew Rambaut 0740
AEm Yes. But we have decades of missing history.
Eddie Holmes 0401
® Agreed. But it's exactly the evolutionary history you would want to make a human adapted virus so it would need to be in a species that would behave the same as humans, For the summary | just
think we need to lay out the features in the data and leave it open as to the cause. Just outline what needs to be explained and leave it like that. Irrespective of what the answer s, and will likely
never know, these are really important bits of biclogy.
This is what | told Kristian about the bat stuff: “There are bat betaCoVs from Hubel but they fall into different clades and are not from R. affinis. The Wuhan group seem to sample almost
exclusively in Yunnan. Must have loads in their freezers. 5o, it that sense it's no surprise that their virus is from Yunnan. BUT, if natural, what must mean is that there is a betaCoV from a bat from
Hubei that is >$6.5% similar to 2019-nCoV AND that there must be an intermediate host that is even closer still”,. Again, may all be natural. But | am struck by how differently this virus is behaving
from SARS.
Andrew Rambaut 0477
4w |just heard there are two papers coming out in Nature today that use the nCoV sequence to predict host. | guess one is Daniel Strieker's one using a machine learning nonsense. Not sure what the
other is (presumably not the snakes paper]. | wender if they both say bat or do they have something better?
Perhaps this stuff is something we should write a paper about to address this not-a-bat thing. (edited)

Andrew Rambaut 0443
4w Ha Just got sent them (by media centre). One is yours Eddie. So not Daniels. And nat really about hosts. l
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Eddie Holmes 0443 February 3rd, 2020 ~
® Mo, it's ours and the Wuhan Institute one. Qurs is now embarrassingly out of date.

No way Daniel can get a paper inte Nature saying that a bat-related coronavirus has a bat host. Surely?
Andrew Rambaut 0451
MEm No. It was just the way the media person said it - she said one of them was about the host species and had been on biorxiv. | only agreed to look at it because | was worried it was Danicls
nonsense,
Anyway. | don't think | will comment on these. They are fine. Well done.
Eddie Holmes 0455
B Weifeng, who helps George, is writing a paper on these 2 new bat CoVs he has sequencing. Hugely keen to know how close these are to 2019-nCoV but he has yet to tell me.
Or what mutations they have.
Andrew Rambaut 0455
4w Do you think we could write a paper on the ‘pre-adaptation’ of nCoV to humans. Could be an interesting example of how the Predict project is so flawed.
| guess they would just say we need to do even more sequencing to find these viruses.

Eddie Holmes 05:05

® When the dust has settled a bit yes. Jon Cohen is sniffing around. Mot about the lab stuff but about all the cover-ups and who know what when. Very vexed that the market was cleared. S0 am | -
that just smells bloody weird,
Eddie Holmes 0555

® Confidentially, just got this from Weifeng. Ones in red. Also Yunnan, Haven't got seqs but can assume they have bat motifs,

2kes

Simplot-0203.pdf
PDF

RAXML _bipartitions.aln_SD01_BGl...
PDF

-~ Robert Garry 0239

451 m https:#www.ncbi.nlm.nih.gov/pme/articles/PMC 6070550/
® PubMed Central (PMC)
Evolution of high pathogenicity of HS avian influenza virus: haemagglutinin cleavage
site selection of reverse-genetics mutants during passage in chickens
Low pathogenicity avian influenza viruses (LPAIVS) are generally asymptomatic in
their natural avian hosts. LPAIVS can evolve into highly pathogenic forms, which can
affect avian and human lations with d ing ¢ es. The switch to
highly ...

The majer hangup | have is the polybasic cleavahe site.

Clearly it can arise in Flu v Ha, but it's not really a "natural” process. H5, which is the one with the insertof the arginines required transmission from waterfowl to commerdial poultry. In other words
it dis not ocewr in nature but only in a situation where intense transmission.

“The stability of the short motif suggests that pathogenicity switching may require specific conditions of intense selection pressure (such as with high host density) to boost selection of the initial
mid-length HACS forms.”

Andrew Rambaut 0701
Alm | agree. But for selection to work it needs variation. Le., it needs the mutation to be thrown up occasionally so that it can be selected for.

Robert Garry 09.11
Yes indeed.

Contributing to my hangup.

Its not two basic amino acids it's three plus the proline,

and it's a perfect 12 base insertion - no mutations at all in the rest of 52\

So this major variation occurred without any other changes anywhere close til you go upstream to the RBD - (nice work K on the modeling!).

For this to have occurred in nature you have to posit the existance of a Bat virus that is exactly like RatG13 and nCov in all of 52 except that it has some variant of the polybasic cleavage domain,

Robert Garry 0925
Of course the hypothetical virus with the optimal furin-like site also had to evolve a near perfect RDB that was as K put it was "lock and leaded” to bind to human ACE.

Kristian Andersen 1013

| have some meore analyses to look at later today. Going to take a look at what happened to SARS as it spread in humans vs what happened te it before. Preliminary, it seems like all contact residues
are already mutated in nCaV, but many/most of the others that changed in humans during the SARS epidemic are not. Not totally sure what to make of it, but that's bath consistent with passage
and selection - but it probably tells us that we didn't have a bunch of missing chains in humans where it could have picked up the ACE2 mutations.

As to Trevor's analysis, | looked at similar things a few days ago and saw the same - and got to the same conclusion as this:
https:#twitter.com/trurb/status/122420810057009638475=21

But the | realized, actually no, net necessarily - unless it's highly obvious engineering those types of analyses are no way near powered to detect a signal. Same for just looking at trees,

Robert Garry 1015
The full-length genome sequences had 99.8% homology to the human SCoV, which indicates that the human and animal SCoV-like viruses were closely related,

hitps: ¥science.sciencemag.org/content/302/5643/276
 Science

Isolation and Characterization of Viruses Related to the SARS Coronavirus from
Animals in Southern China
A novel coronavirus (SCoV) is the etiological agent of severe acute respiratory
syndrome (SARS). SCoV-like viruses were isolated from Himalayan palm civets found
inali imal market in G d China. Evidence of virus infection was also
detected in other animals (including a raccoon dog, Nyclereutes procyonoides ) and
in humans working at the same market. All the animal isclates retain a 2%-nuclectide
sequence that is not found in most human isolates. The detection of SCoV-like
viruses in small, live wild mammals in a retail market indicates a route of interspecies
transmission, although the natural reservoir is not known.
Ot 10th, 2003
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Robert Garry 1022 February 3rd, 2020

® In the case of sars the isolation of a very close progenitor virus from three palm civets, a raccoon dog, and a Chinese ferret badger happened quickly . Asimilar virus was circulating amongst several
animals in the wild - or they all got infected at the market.

Robert Garry 1027
@ hitps:/journals.plos.org/plospathogens/article?id=10.1371/journal. ppat. 1006698 i think this is the paper you want
© jourmale.plos.org
Discovery of arich gene pool of bat SARS-related coronaviruses provides new
insights into the origin of SARS coronavirus
Author summary Increasing evidence has been gathered to support the bat origin of
SARS coronavirus (SARS-CoV) in the past decade. However, none of the currently
known bat SARSr-CoVs is thought to be the direct ancestor of SARS-CoV. Herein, we
report the identification of a diverse group of bat SARSr-CoVs in a single cave in
Yunnan, China Importantly, all of the building blocks of SARS-CoV genome, induding
the highly variable € gene, ORF8 and ORF3, ceuld be found in the genomes of
different SARSr-CoV strains from this single location. Based on the analysis of full-
length genome sequences of the newly identified bat SARSr-CoVs, we speculate that
the direct ancestor of SARS-CoV may have arise... Show more

Kristian Andersen 1031 February 3rd. 2020 ~

Yeah, SARS seemed to have a significantly more widespread reservoir - later on in the epidemic, additional spillovers also occurred. That may still be the case with nCoV too, since it's a little early to
tell - no additional spilovers into humans for now though.
Interestingly, in the stucture paper onnCoV from Baric, they look at compalibility of the ACE2 inleracting mutations with a set of potential (intermediate) host species - rats, mice, and civets are
out, and probably bats too. Ferrets is amaybe.
I think it might be Hela though/
Robert Garry 1040

® “I'm pretty sure by now they think I'm a complete crackpot.”

¢@nmn i

I think we're disproving this hypothesis. Lots of red flags and no it wont be possible to prove "natural® transmission until you find several closely related animal viruses (>99%). | pretty sure were not
going to find the progenitor in humans.
Obvicusly not pessible to prove escape.
Robert Garry 1050

'm Transmitting a bat virus like RatG13 in Hela cells and then asking your graduate student to insert a furin site (she would have had to be taken literally not change 4 amino acids but literally insert 4)
would get you there. It's not crackpot to suggest this could have happened given the GoF research we know is happening.
Robert Garry 1058

® For me proving "natural" evoluticn of the furin site would require finding some animal CoV with a highly simiar (identical) $2 and some version of the furin site insert - preferally at least a minimal
cleavage site R-X-X-R.
Kristian Andersen 1151
Yeah, agreed on all accounts. | think we can't prove either way, we can only lay out what we have learned about the virus and its evolution. Making the decision on what seems to be the most likely
<cenario would have to be done by others - we just need to lay out the science. And bay, is this virus interesting!

Robert Garry 1353
AN @ hips:fwwiw.globaltimes.cn/content/ 1178363.shtm!
globaltimes.cn
Not ible novel i i d in lab: experts
The claim that the rovel coronavirus was engineered in a lab has been refuted

(350 kB) ~

https:¥www.forbes.cem/sites/victoriaforster/2020/02/02/no-coronavirus- wasmul» pieces-of-hiv-in-it/#3c291bec56ch I

http:/#global.chinadaily.com.cn/a/202002/02/W55¢36b2b7a31012821727432¢ html
<0 global.chinadaily.com.cn
Coronavirus conspiracy debunked by Wuhan researcher - Chinadaily.com.cn
A scientist from the Wuhan Institute of Virology of the Chinese Academy of Sciences
has debunked a recent conspiracy which claimed the novel coronavirus was
manufactured and escaped from the institute’s most advanced biocentainment facility.
(71kB) »
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“ Kristian Andersen 1258 February 3rd, 2020 ~
It's amazing that we actually have to counter the complete crackpet theory of HIV / SARS mutant viruses...
. Robert Garry 13.59
/@ Shi Zhengli, a researcher from the institute, said on her social media on Sunday the virus was the result of "nature punishing the uncivilized habits and customs of humans®, and she is willing to "bet
my life that [the outbreak] has nothing to do with the lab.”

Here's a quote from inside the WIV.

I infer from this that Zhengli believes that humans eating wild beasts is what lead to the current outbreak.

True that the nCoV-HIV paper is just "complete crackpot.”

However, | do think that the credible scientists quoted are perhaps overstating. No. not possible to go from SARS CoV to nCov by design.
Possible to go from RatG13 or another 96% or better virus to something like nCoV - yes.

p Eddie Holmes 1424
| am disturbed by the fact that they cleared the fish market so quickly. Surely, you'd at least take a sample from every animal in sight? And then they release these vague ‘environmental sampling’
results. What does that mean? At the very least a bloody big cock-up.

Robert Garry 1429
Agreed - they found the 99.8% viruses in the animal market.

Big bloody cock-up for for sure - destroyed any chance of finding the intermediate animal or animals if they exist at all. You have to wonder what the WIV scientists were advising their government.
I'd have been screaming loudly to let me get in and sample everything with a lung.

And apparently at least one WIV scientist Zhengli believes that humans eating wild beasts is what lead to the current outbreak.
S ————.

Robert Garry 14:41 February 3rd. 2020 ~

And, preciuding asking the question whether or not the market the type of environment were you could have had the intense selective pressure required to generate an optimal furin cleavage site.
Robert Garry 14.48

Mote to self: coronaviruses 52 have one or two zinc binding domains following the TM domain just like arenaviruses (except reptarenavirus who stole their GP from filoviruses).

p Eddie Holmes :5:35

® No way the selection could occur in the market. Too low a density of mammals: really just small groups of 3-4 in cases.

Robert Garry 1619

That is what | thought as well, which begs the question where would you get intense enough transmission (like the poultry farms for H5) Lo generate and pass on the furin site insertion?

Andrew Rambaut 709
4Bm That is the million dollar question.

Although it may not be the same dynamic as poultry. It may just be an animal where the virus behaves very similarly to how it does in humans, Ferrets?
Kristian Andersen 1724
| could believe ferrets. Baric's paper also suggest that the ACE2 mutaticns might be compatible with ferrets
Robert Garry 17:32
am https: fen.wikipedia.org/wiki/Chinese_ferret-badger

FEDIUARY 310, LU0

W Wikipedia
Chinese ferret-badger
The Chinese ferret-badger (Melogale moschata), also known as the small-toothed

ferret-badger is a member of the M; fidae, and widely distributed in Southeast
Asia. It is listed as Least Concern on the IUCN Red List and considered tolerant of
modified habitat.The Chinese ferret-badger is densely distrit 1 mainly across areas

of Central to Southemn China.

Andrew Rambaut 1752
AR hittps:Fenwikipedia.crg/wiki/Huanan_Seafood_Wholesale_Market

W Wikipedia

Huanan Seafood Wholesale Market

The Huanan Seafood Wholesale Market (Chinese: EiR4EREMHILETIR, also known
as the Huanan Seafood Market, is a live animal and seafood market in Jianghan District.
‘Wuhan, Hubei province, China. The market gained media attention after the World
Health Organization was notified on 31 December 2019 of an outbreak of pneumonia
in Wuhan. Of the initial 41 people hospitalised with pneumonia who were identified as
having laberatory-confirmed 2019-nCoV infection by 2 January 2020, two-thirds had
been exposed to the market. The market was closed on 1 January 2020 for sanitary
procedures and disinfection. 33 out of 585 animal specimens taken from the market
showed evidence of 2019-nCoV.

Robert Garry 17:34
® According to theirt wiki are in southern China and hunted for their pelts. Test these people to see if they have antibodies.

Andrew Rambaut 1724
4w Badger is a mustelid.

__ Robert Garry 1739
® "33 out of 585 animal specimens taken from the market showed evidence of 2019-nCoV.” Does anyone know what evidence - if sequence it should be out by now.

REV0002910





































































































































































































































































































































































































