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@ Justin B. Kinney & @jbkinney - Aug 24

Ok, I think they mean that SC2 looks like it was constructed by taking an
RaTG13-like backbone and swapping in an RBD from a CoV similar to the
pangolin CoV. The “smoking gun” is that the bounds of the swapped RBD
nearly match those of the minimal fragment found in the 2008 paper

Q 3 n 2 QO 18 thi 1,036 &

@ Dr. rer. nat. Valentin Bruttel @VBruttel - Aug 25
so basically what @BiophysicsFL is describing here?
twitter.com/BiophysicsFL/s...
makes sense.
WIV wasn't making their own complete reverse genetic systems in 2008
IIRC.
and they planned to manipulate the RBD.
which almost sticks out as much as the FCS if you look at the AA seq.
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@ Louis R Nemzer @BiophysicsFL - Aug 24

Replying to @BiophysicsFL

"a minimal insert region (amino acids 310 to 518) was
found to be sufficient to convert the SL-CoV S from
non-ACE2 binding to human ACE2 binding" (from
2008)
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Dr. rer. nat. Valentin Bruttel @VBruttel - Aug 25
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technically, that divergent part is the receptor binding motive, which is only
a part of the receptor binding domain, but exactly what they changed
2008.

O 2 T 2 Q 6 i1 863 2
sl Monali C. Rahalkar @MonaRahalkar - Aug 25
‘W07 And that could be from pangolins or synthetic or modification of the bat
RBD or miners virus RBD. There also could be a possibility that it was of
the real 4991, which they optimised.
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Dr. rer. nat. Valentin Bruttel @VBruttel - Aug 25

yep, good old RBM juggeling like in the 2000s. and let's put one in with
amazing hACE affinity, see what happens. and while there, add an FCS
that makes viruses super deadly. just 2 changes, plus maybe a
glycosylation site. and why use pseudoviruses, what could go wrong...
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Monali C. Rahalkar @MonaRahalkar - Aug 25

What | also think is that they did not gave us the correct RBD for
RaTG13/4991, and the same was added little later and proposed as
banal52. The original RBD of 4991 could be better, and optimisation of
4991 or a similar virus like the miners virus could be what we as sars2.
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Zach Hensel @alchemytoday - Aug 25
This would be unbelievably silly if it weren't unbelievably offensive to your
colleagues.
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Zach Hensel @alchemytoday - Aug 25

Let's presuppose it's January 2020 and (1) you are at the head of an
international conspiracy of virologists, (2) you know that you are
responsible for the pandemic, and (3) you know that, because it's a lab
leak, there will not be another one.
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Zach Hensel @alchemytoday - Aug 25

What do you do? You just destroy whatever incriminating evidence you
have and fabricate perfect evidence of origin from a susceptible animal in
trade from wherever is convenient. It would be pretty easy and you'd be
done by March.
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@

Dr. rer. nat. Valentin Bruttel
@VBruttel

they had to publish RaTG13 in some form.
they had already uploaded it's RdRp to NIH servers in 2018.
it was extremely similar.



Bat SARS.

e coronavirus strain RaTG13_Yunnan RNA-dependent RNA

polymerase (RdRp) gene, partial cds
GenBank: MHB15898.1

Goto: @

cus
DEFINITION

ACCESSION
VERSION
KEYWDRDS.
SOURCE
ORGANTSM

REFERENCE

TITLE
JOURNAL
REMARK

REFERENCE
AUTHORS

TITLE
JOURNAL

FEATURES.
source
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Bat SARS-Like coromavirus strain RaTGl3_Yunnan RNA-dependent ANA
palymerase (RdRp) geme, partial cds.

HH615808

HHE15808.1

Bat SARS-like coronavirus

Bat SARS-like coronavirus

Viruses; Riboviria; Orthornavirae; Pisuviricota; Pisoniviricetes;
Midovirales; Cornidowirineae; Coronaviridae; Orthoceronavirinae;
Betacoronavirus; Sarbecovirus.

1 (bases 1 to 2757)

Zhou,P., Yang,X.-L., Wang,X.-G., Hu,B., Zhang,L., Zhang,W.,
Si,H.-R., Zhu,Y., Li,B., Huang,C.-L., Chen,H.-D., Chen,]., Lua,Y.,
Guo,H., Jiang,R.-D., Liu,M.-0., Chen,Y., Shen,X.-R., Wang,X.,

Theng, Chen, 0. L., Yan,B.,
Zhar Xiao, 6
A preumonia outbreak associated with a new coronavirus of probable

bat origin
Mature 579 (7798), 270-273 (2020}
DOT: 10,1036 /54158
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Yu,P., Hu,B., Li,B., Lug,
and Cui,d.
Direct Submission
Submitted (12-JUL-2018) CAS Key Laboratory of Special Pathogens and
Biosafety and Center for Emerging Infectious Diseases, Wuhan
Institute of Virology, Chinese Academy of Sciences, No. 44 Xiao
Hong Shan, Wuhan, Hubei 438071, China
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+ Zhu,G., Zhang,L., Holmes,E.C., Shi,Z.

Sanger dideoxy sequencing
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Ra13_RdRp VSARRLTPCG KTNCC IOSYFWK 50
SC2_RdRp VSAARLTPCGTGT KTNC IDSYFVK 50
Ral3_RdRp QHEETIVHLLKDC QRLTKYTHADLVYALRH 120
5C2_AdRp IYNLLEDC o QRLTKYTHADLVYALRH 120
e
Ral3_Rdip FOEGNCDTLAETLVTYNCCOODYFNKKDWYDFVENPDILRVYANLGERVROALLKTVOFC 180
5C2_ReRp FOEGNCDTLKE ILVTYNCCDODYFHKKDWYOFVENFDILRVYANLGERVRGALLKTVOFC 180
Ral3_RdRp DAMRDAGIVGVLTLONGOLNGHNWYDF GDFIQTTPGSGVPIVOSYYSLLMPILTUTRALTA 240
SC2_RaRp DAMRNAGIVGVLTLDNODLNGNWYDFGDFLOTTPGSGVPVWDSYYSLLMPTLTLTRALTA 240
Ral3_RdRp ESHVDTDLTKPY IKNDLLKYDFTEERLKLFORYFKYWDOTYHPNCVNCLODRCILHCANF 380
5C2_ReRp ESHVDTDLTKPY IKWDL LKYDF TEERLKLFORYFITWDQTYHPNCUNCLODRCILHCANF 309
Ra13_Rdip HVLFSTVFPPTSFGPLVRKIFVDGVPFUVSTGYHFRELGUVHNODUNLHSSRLSFKELLY 360
5C2_ReRp HVLFSTVFPPTSFGPLVRKIFVDGVPFWVSTGYHFRELGVVHNODVNLHSSRLSFKELLY 360
Ral3_RdRp LLORRTTCFSVAAL DFAVSKGFFKEG: 420
5C2_AdRp LLDRRTTCFSVAAL 1 20
B
Ra13_Rdip SVELKHFFFAQDGNAATSDYGYYRYNLPTMCDIROLLFUVEVVDKYFDCYDGGCINANGY 480
5C2_RdRp SVELI YRTNLPTMCOIROLL DGGCINANQY 480
Ra13_RdRp IVNLDKSAGFPENKWGKARL YYDSHSYEDODALFAYTKRNVIPTITGMNLKYAISAKNR 540
SC2_RdRp IVHNLDKSAGFPFNKWGKARL YYDSHSYEDQDALFAYTKRHVIPTITOMILKYATSAKNR 540
Ral3_RdRp ARTVAGYSICSTMTNROFHOKLLKSIAATRGATVVIGTSKFYGGHIMMLKTVYSOVENPH 609
5C2_RdRp ARTVAGUSTC QRLLKST KTVYSDVENPH 600
A P
Ra13_RdRp LGHDYPKCDRAMPHMLRIMASLVLARKHTTCCSLSHRFYRLANECAQVLSEMVMCGGSL 660
5C2_ReRp LHGHDYPKCORAMPNMLAIMASLVLARKHT TCCSLSHRFYRLANECAQVLSEMVICGESL 660
Ra13_RdRp QAVTANVIALLST QHRLYECLYR 720
5C2_RdRp QAVTANVNALLST QURLYECLYR 720
Ra13_RdRp HROVDTDFVNEF YAYLRKHFSMMILSDDAVVCFNSTYASOGLVASTKNFKSVLYYONNVE 780
5C2_RdRp HROVDTDFVNEFYAYLRKHFSMMILSDDAVVCFNSTYASQGLVASIKNFKSVLYYONNVF 780
evawnues
Ra13_RdRp MSEAKCWTETDLTKGPHEFCSONTHLVKOGDDYVYLPYPDRSRILGAGCFVDDIVKTDGT 840
5C2_ReRp MSEAKCWTETOLTKGPHEF CSOTHLVKGGODYVYLPYPOPSRILGAGCFVODIVKTDGT 840
R313_RoRp LMIERFSLATOAYPLTKHPNOEYADVFHLYLOYIRKLHDELTGHMLDNYSVILTNONTS 989
5C2_RdRp LMTERFVSLATDAYPLTKHPNOEYADVFHLYLOYTRKLHDELTGHMLDYSVHLTNDNTS 980
Ral3_Rditp RYWEPEFYEAMYTPHTVLO 919
5C2_RdRp RYWEPEFYEAHYTPHTVLO 919
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Dr. rer. nat. Valentin Bruttel @VBruttel - Aug 25 coe
also, we are not making up anything here.

they proposed in 2018 to

- test synthetic modifications of the RBD
- insert those binding to human ACE2 into SARS related coronavirus

backbones

- also insert polybasic/furin cleavage sites
- do live virus binding assays at BLS2 in Wuhan

Tegting Synthetic Modifications: We will 105 with nowel binatians of

determine the effects of specific genetic traits and the jump potential of futire 3nd unknawn
recombinants. RBO deletions; Small delctions at specific sites in the SARSr-CoV RBD alter risk of
human infection. We will analyze the functicnal consequences of these RED deletions on SARSr-
CoV hACE2 recepior usage, growth in HAE culiures and fn vive pathogenests. First, we will
delete these regions, sequentially and in combination, in SHC014 and SARS-CoV Urbani,
anticipating that the introduction of deletions will prevent virus grewth in Vers cells and HAE*,
in parallel, we will evaluate whether RBD deletion repalr restares the ability of low risk strains
to use hurman ACE2 and grow in human cells. $2 Proteclytic Cleavage and Glycosylotion Sites:
After receptor binding, & varety of cell surface or endosamal prateases™ T dlesve the SARS-
Cov 5 glycoprotein causing massive changes in 5 structure ™ and activating fusion-mediated
muf” ' we will anahyze all SARSr-CoV 5 geni sequences for appropriately consenved
proteclytic cleavage sites In 52 and for th presence of potential Furin ceavage sites™ ™, SAR%-
CoV 5 with mismatches in proteciytic cleavage sites can be activated by exogenous trypsin or
eathepsin L. Where clear mismatches oceur, we will introduce appropriate himan-specfic
cleavage sites ard evaluate growth potential in Vere cells and HAE cultures. In SARS-CoV, we

Q: Given that coronavirus research in most places is done in BSL-2 or BSL-3
labs—-and indeed, you WIV didn't even have an operational BSL-4 until recently--
why would you do any coronavirus experiments under BSL-4 conditions?

A: The
laboratories.

h in our yis d in BSL-2 or BSL-3
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collect viral load data from fresh fecal pellets. SARSr-CoV spike proteins will be sequenced, viral
recombination events identified, and isolates used to identify strains that can replicate in
human cells. The Univ. N. Carolina (UNC) team will reverse-engineer spike proteins of a large
sample of high- and low-risk viruses for further characterization. This will effectively freeze the
QS we analyze at t=0. These QSp strain viral spike glycoproteins will be synthesized, and those
binding to human cell receptor ACE2 will be inserted into SARSr-CoV backbones (nen-DURC,
non-GoF), and inoculated into humanized mice to assess capacity to cause SARS-like disease,
efficacy of monoclonal therapies, the inhibitor GS-5734° or vaccines against SARS-CoV® ™2,

relevant to ACE2 binding. We will conduct in vitro pseudovirus binding assays, using established
techniques®, and live virus binding assays (at WIV to prevent delays and unnecessary
dissemination of viral cultures) for isolated strains. Initial model predictions based on these
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