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An evidence-baséd view to stop the rumors that
SARS-CoV-2 Is originated from laboratory
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& B/ SARS-CoV-2 Is not a laboratory construct or a purposefully
manipulated virus.

* Deduced about the origin of SARS-CoV-2 from
comparative analysis of genomic data

* A perspective on the notable features of the SARS-
CoV-2 genome

* To discuss scenarios by which SARS-CoV-2 could
have arisen
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Fig 1 Features of the spike protein in human SARS-CoV-2 and
. related coronaviruses. (From: The proximal origin of SARS-CoV-2)
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The SARS-CoV-2 backbone varied significantly from those of d_é_f_lnitely ms]
known coronaviruses.

For the most part, looked like related viruses found in bats and pangolins.

'+ Six RBD amino acids (L455, F486, Q493, S494, N501 and Y505) shown
. critical for binding to ACEZ2 receptors and for determining the host range

Human SARS-CoV-2 ¥
Bat — RaTG13 wv

Pangolin =

Human — SARS-CoV
Bat — SARS-CoV-related r¥
Bat — SARS-CoV-related

Receptor-binding domain ACE2 contact residues



Features of the spike protein in human SARS-CoV-2 and

Fig. 1 .
related coronaviruses. (From: The proximal origin of SARS-CoV-2)
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® The polybasic cleavage site allows effective cleavage by furin and other proteases.

® Aninserted leading proline predicted to result in the addition of O-linked glycans and flanking the cleavage site is unique to
SARS-CoV-2.

® The function of both the polybasic cleavage site and O-linked glycans is unclear.
»polybasic cleavage site— transmissibility
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It IS Improbable that SARS-CoV-2 emerged

through laboratory manipulation
SIS TSI TSI SIS AT IS0,

' The.genetic.data

SARS CoV-2 not derived from any previously

used virus backbone Two scenarios plausibly explaining the

I_ _________________________________________________________ _| origin

natural selection in an animal host

02 before zoonotic transfer
; -l natural selection in humans following
' The optimized RBD. for. binding,to.human ACE2, zoonotic transfer

with an efficient solution different from those
previously predicted
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Natural selection in an animal host

before zoonotic transfer
A,

Bat-RaTG13 is ~96% identical overall to SARS-CoV-2

« Some pangolin coronaviruses with strong similarity to SARS-CoV-
2 In the RBD, including all six key RBD residues

Mutations occurring near the S1-S2 junction of coronaviruses

* For a precursor virus to acquire both the polybasic cleavage site
and mutations in the spike protein suitable for binding to human
ACE2

 a high population density of an animal host (to allow natural
selection to proceed efficiently)

« an ACE2-encoding gene similar to the human ortholog
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Z Natural selection in humans
7
d: [] []
following zoonotic transfer
SIS0,
f %
[ A progenitor of SARS-Cov-2 jumped into ]
" humans - | similar to that of SARS-CoV-2
| - adaptation during undetected human-to- i  probably the virus that jumped to humans
. human transmission | « the insertion of polybasic cleavage site
| « acquiring the genomic features of SARS- | occurring during human-to-human |
| Cov2 L wamsmisson _I

A period of unrecognized transmission in humans between the initial
zoonotic event and the acquisition of the polybasic cleavage site
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Selection during passage?
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@ The finding of SARS-CoV-like
coronaviruses from pangolins
with nearly identical RBDs

a much stronger and more
parsimonious explanation

The acquisition of the The acquisition of predicted

polybasic cleavage site O-linked glycans

« only after prolonged passage of low- such features suggesting the
pathogenicity avian influenza virus involvement of an immune system

* repeated passage in cell culture or
animals with ACE2 receptors similar
to those of humans
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