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Mutation and virus evolution
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Gago et al, Science, 2009



There are many variants

nextstrain.org



Evolution in action

The Economist



SARS-CoV-2 genome organization

Polyprotein Subgenomic RNA

Variants in the strictest sense contain mutations
anywhere in the genome, regardless of their

Virion architecture function (or lack thereof)

Kim et al, Cell, 2020



B.1.1.7 (501Y.V1)

B.1.351 (501Y.V2)

P.1 (501Y.V3)

Present in 2/3 variants
Present in 3/3 variants

T1001I (nsp3/PL2pro)
A1708D (nsp3/PL2pro)
12230T (nsp3/PL2pro)
3675-3677del (nsp6)

T265I (nsp2)

H417N (nsp2)

K1655N (nsp3/PL2pro)
K3353R (nsp5/3CLpro)

H417T (nsp2)

$1188S (nsp3/PL2pro)
K1795Q (nsp3/PL2pro)
3675-3677del (nsp6)

P4715L (nsp12/RdRp)

P4715L (nsp12/RdRp)

P4715L (nsp12/RdRp)

E5665D (nsp13/Helicase)

*RBD mutation

69/70del
144del
N501Y*
A570D
D614G

D80A
241del
K417N*
E484K*
N501Y*

L18F
T20N
P26S
D8OR
D138Y
R190S

P681H
T716l
S982A
D1118H

D614G Q57H
A701V

K417N* S253pP
E484K*
N501Y*

D614G

H655Y

T1027

V1176F

P71L

Q27Stop
R52I
Y73C

E92K

he (for now best studied) variants of concern

D3E
R203K
G204R
S235F

P8OA
T205I

G18F
P8OR
S202C
R203K
G204R



Possible mechanisms of increased transmissibility

Increased fitness . .
Increased viral shedding

v

Longer interval of contagiousness

Receptor binding affinity

Increased infectivity

v

Increased virion stability

v

Increased environmental stability

Immune evasion



Impact of iImmune evasion on transmission

Protection against infection

Protection against disease

Altmann et al, Science, 2021

Sabino et al, Lancet, 2021



Antibody neutralization via RBD isn’t everything

Garcia-Beltran et al, Cell, 2021

Liu et al, New England Journal of Medicine, 2021

Amanat et al, medRxiv, 2021

Some big remaining questions:

-How much does prior immunity (vaccines, convalescent) provide
sterilizing protection?

-What impact does this have on viral shedding?

-What is the overall impact on transmission at population level?



Summary of variants

Eric Topol
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