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TMPRSS2

SARS-CoV-2
Spike

(D9,

ACE2

S$1/82 subunits cleavage by furin and
SARS-CoV-2 genomes penetrate into
the host cell

https://www.degruyter.com/document/doi/10.1515/cclm-2020-0727/html

SARS-CoV-2

Spike
protein

TMPRsszﬁT?Furin
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Host cell | 5
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https://www.biorxiv.org/content/10.1101/2020.05.01.073262v1



D BEBIETE - 52.8 — 57.6 + 0.25 Permissive, high infectivity, severe

(human) disease in 5-10%,

Manis javanica (pangol |n) -52.0 - 56.3 = 0.4 Permissive

Canis luparis (dog) - 50.8 - 49.5 Permissive, low/mod infectivity, no overt
disease

Macaca fascicularis (monkey) - 50.4 - 50.8 Permissive, high infectivity, lung disease

Mesocricetus auratus - 49.7 - 500 Permissive, high infectivity, lung disease

(hamster)

Mustela putorius furo - 48.6 - 49 9 Permissive, moderate infectivity, no overt

(ferret) disease

Felis catus (cat) - 47.6 — 48.9 Permissive, high infectivity, lung disease

Panthera tigris (tiger) - 47.3 - 42.5 Permissive, overt disease, RNA positive

Rhinolophus sinicus (bat) - 46.9 -50.1 1.0 Not permissive

Paguma larvata (Civet) — 45.1 - 46.1 No reported infection

Equus ferus caballus (horse) — 44.1 — 49.2 No naturally occurring infections

Bos taurus (COW) - 43.6 - 42.5 No naturally occurring infections

Ophiophagus hannah - 39.5 — 40.7 += 1.2 No reported infection

(king cobra)

Mus musculus (mouse) - 38.8 - 39.4 Resistant to infection

https://www.nature.com/articles/s41598-021-92388-5
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Furin cuts proteins in strictly defined places, namely after an RxxR
sequence (that is, Arg-X-X-Arg, where X can be any amino acid). Moreover,
if arginine 1s also in the second or third place (that is, RRXR or RXRR), then

the cleavage efficiency is significantly increased.

NH 0O

Arginine JJ\

HoN ™ N OH
NH,

https://medium.com/@yurideigin/lab-made-cov2-genealogy-through-the-lens-of-gain-og-function-researh-f96dd7413748
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Rf1

RmYNO1
RmYNO7
RsYNO3
RsYNO9
GX_P1E
GX_P2Vv
RaTG13
Wuhan-Hu-1
BANAL-20-52
RShSTT182
RShSTT200
BANAL-20-103
BANAL-20-236
SM44-9
A22-2
SM79-9
FM45-9

GD_1

ZC45

ZXC21

PrC31

RpYNOG6 - - -

https://academic.oup.com/mbe/advance-article/doi/10.1093/molbev/msab327/6426085

=

10



Second Position
U C A G
code | amino acid | code | amino acid | code | amino acid | code | amino acid
uuu h ucu UAL uGu 1)
e t €
s uuc P LUCC UAC " UGC = C
Ser
UuA | UcAa UAA STOP UGA STOP A
eu |
uuG ucG UAG STOP UGG trp G
cuu ccu CAL hi cGu U
5
cuc CCC CAC CGC C
C leu pro arg
- CUA CCA CAA I CGA A —
| =
:.E CUG CCG CAG : CGG G i
& AUU ACU AAL AGU T
- asn ser <.
E AUC ile ACC AAC AGC C =)
=1
A | AUA ACA thr AAA AGA A
met lys arg
AUG START ACG AAG AGG G
GUuU GCu GAL GGU §)
A%
GUC GCC GAC : GGC C
G val ala gly
GUA GCA GAA l GGA A
Elu
GUG GCG GAG GGG G

https://nerdhaspower.weebly.com/ratgl3-is-fake.html
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23, 990 23, 600 23,610 23. 620
Wuhan UAUCAGACUCAGACUAAUUCUGCUCGGCGGGCACGUAGU
Omicron UAUCAGACUCAGACUAAGUCUCAUCGGCGGGCACGUAGU
Y Q T QT NSPRRARS
Y Q T QT K S HRRARS

CGGIETINADDAIVATHREHRIRI Y
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Endonuclease fingerprint indicates a synthetic origin of SARS-CoV-2
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How to synthesize a virus

A) same type || RE

G Mncm \
CTTAA G
g VViIO
TTTG YWELIOTTTTTI e CTTAA °
mmmu o OLLVY

B) same type IIS RE

[T CaTCTC TR ceTeT
GCAGAQ GCAGA : : g: : :

”””1””””0CCTTCIIIIIHZIIIIHGAGTTC
L ceGAR G MG LULLLICTCAA G

-

C) fragment amplification in plasmids

) - -y

D) digestion via type IIS RE and purlﬁcatlon
(i =]

E) directed assembly via unique sticky ends in BAC

(e
F) ROI substitutions in BAC ROI
| S ROI2Is o

G) resulting genomic type lIs recognition site pattern
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SARS-CoV-2 (NC_045512.2)

BANAL-20-247 (MZ937004)

BANAL-20-52 (MZ937000)

BANAL-20-103 (MZ937001)

RsSHC014 (KC881005)

WIV1 (KF367457)

RS4231 (KY417146)

RS2327S (KY417151)

SARS1 (AY278488)

M 8
11 Al B | L il (. 1 29903
X¥BsmBI *BsmBI Bsal Bsal
HBsmBI
11 ' 1 . N A f 29645
Bsal Bsal Bsal
Bsal *¥BsmBI Bsal
#BsmBI Bsal
11 A A 1 1 a 1 1 1 29338
*BsmBI Bsal
Bsal
#BsmBI
11 iy 1 . N 1 e 29632
¥BsmBI Bsal Bsal
Bsal
HBsmBI
1| . g I . ) [/ ' | : 29787
HBsnBI Bsal Bsal Bsal ¥BsmBI ¥BsmBI
Bsal Bsal *¥BsmBI
*BgmBI
1 2 1 a 2 1 5 " 1 i 1 - " 1 i 1 30309
HBsmBI Bsal Bsal Bgal ¥BpmBI ¥BsmBI
Bsal Bsal *Bsm{I *¥BsmBI
¥BpmBI
11 ol g e 1 i L i i b o al i 29782
¥BsmB1 Bsal Bsal Bpal Bsal ‘|Bsal ¥BsmBI
Bsal Bsal *BsmiI *¥BsmBI
¥BgmBI Bgal
11 | e | [e— 1 — L 1 P L L 30307
HBsmB1 Bsal Bsal Bgal ¥BsmBI
Bsal Bsal *BsmgI
*BEmBI
11 1 ! 1 " L 29725
Bsal Bsal Bsal Bgal ¥BsmBI ¥BsmBI
¥BsmB1 Bsal ¥BsmBI ¥BsmBI
Bsal
*¥BsmBI
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The proximal origin of SARS-CoV-2

Kristian G. Andersen &3, Andrew Rambaut, W. lan Lipkin, Edward C. Holmes & Robert F. Garry

Nature Medicine 26, 450-452 (2020) ‘ Cite this article

5.87m Accesses | 2883 Citations ‘ 35230 Altmetric ‘ Metrics

SARS-CoV-2 1s the seventh coronavirus known to infect
humans; SARS-CoV, MERS-CoV and SARS-CoV-2 can
cause severe disease, whereas HKU1, NL63, OC43 and
229E are associated with mild symptoms. Here we review
what can be deduced about the origin of SARS-CoV-2 from
comparative analysis of genomic data. We offer a
perspective on the notable features of the SARS-CoV-2
genome and discuss scenarios by which they could have
arisen. Our analyses clearly show that SARS-CoV-2 is not
a laboratory construct or a purposefully manipulated virus.
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AndersenSFaucilCiE Tl X —)U

From: Kristian G. Andersen]  (B)(6)>

Sent: Friday, January 31, 2020 10:32 PM

To: Fauci, Anthony (NIH/NIAID) [E]F @6
Cc: Jeremy Farrar EEEIE) >

Subject: Re: FW: Science: Mining coronavirus genomes for clues to the outbreak’s origins
Hi Tony,

Thanks for sharing. Yes, | saw this earlier today and both Eddie and myself are actually quoted in it. It's a
great article, but the problem is that our phylogenetic analyses aren’t able to answer whether the
sequences are unusual at individual residues, except if they are completely off. On a phylogenetic tree
the virus looks totally normal and the close clustering with bats suggest that bats serve as the reservoir.
The unusual features of the virus make up a really small part of the genome (<0.1%) so one has to look
really closely at all the sequences to see that some of the features (potentially) look engineered.

We have a good team lined up to look very critically at this, so we should know much more at the end of
the weekend. | should mention that after discussions earlier today, Eddie, Bob, Mike, and myself all find
the genome inconsistent with expectations from evolutionary theory. But we have to look at this much
more closely and there are still further analyses to be done, so those opinions could still change.

Best,
Kristian

19



US House Hearing (July 11, 2023)

Kristian Andersen and Robert Garry
testified under oath. They testified they
changed their minds after the FOIA’ed
email. After the testimony, their private
Slack messages were uncovered, whey
Andersen wrote he thought lab leak was
likely even after the publication of the

paper.

wooris APFEL 16,2020
i “We can’t fully disprove culture”
- *We also can’t rule out engineering” .

| really real

o worried that we can't fully
C
v

e o Gefiyeim site still could have been inserted?” =72«

ly creating the

https://www.science.org/content/article/politicians-scientists-spar-over-alleged-nih-cover-up-using-covid-19-origin-paper
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to use human ACE2 and grow in human cells. $2 Proteolytic Cleavage and Glycosylation Sites:
After receptor binding, a variety of cell surface or endosomal proteases®® ! cleave the SARS-
CoV S glycoprotein causing massive changes in S structure 2 and activating fusion-mediated
‘entry®™’?, We will analyze all SARSr-CoV S gene sequences for appropriately conserved
proteolytic cleavage sites in S2 and for the presence of potential furin cleavage sites’”. SARS-
CoV S with mismatches in proteolytic cleavage sites can be activated by exogenous trypsin or
cathepsin L. Where clear mismatches occur, we will introduce appropriate human-specific
cleavage sites and evaluate growth potential in Vero cells and HAE cultures. In SARS-CoV, we

SARSHZMDI 1)L A
(IC D — 1 LBz
)\__B’JL}EHK’@“ZYTD
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Figure C. Additional Markers for High/Low Risk Strain
Identification. (A). Clade 2, but not Clade 1 SARSr-CoV encode
programmed deletions which likely impact ACEZ2 receptor
usage. (B) Proteolytic and N-glycosylation sites of interest.

SARSr-CoV RBD Residues (426-496)
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PMC2583659, PMC3791741). We will identify the best consensus candidate and synthesize the genome using
commercial vendors (e.g., BioBasic, elc.) as six contiguous cONA pieces linked by unique restriction
endonuclease sites that do not disturb the coding sequence, but aliow for full length genome assembly. Full
length genomes will be transcribed into RNA and electoration is used to recovery full length recombinant viruses
(PMC3977350, PMC240733). Using the full length genomes, we will re-evaluale virus growth in primary human
airway epithelial cells at low and high multiplicity of infections and in vivo in hACE2 transgenic mice, testing
whether backbone genome sequence alters full length SARSr-CoV pre-epidemic or pathogenic potential in
models of human infection. All experiments are performed in triplicate and the dala provided to the Modeling

MATES

Item Manufacturer I’umbct’Dcscﬂ Unit Price
Restriction Enzymes small tubes NE BIO LABS ROSROS $72.00

Restriction Enzymes large tubes NE BIO LABS ROSSOL $292.00
SuperScnipt™ 111 Reverse Transcriptase FISHER 18-080-0518 $460.00
T4 DNA Polymerase - 750 units NE BIO LABS MO203L $268.00
Antarctic DNA Phosphatase - 1000 units NE BIO LABS MO289S $68.00

T4 DNA Ligase NE BIO LABS MO202L $256.00
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First People Sickened By COVID-19 Were
Chinese Scientists At Wuhan Institute Of
Virology, Say US Government Sources

coronaviruses when they rell il
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