What is Omicron & how do
we identify it?

And why 1is everyone so worried?
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What is a “variant of concern”, anyway?




Transmission - Sequences - Phylogeny
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Variant of Concern:
A cluster of sequences with mutations
we’re concerned about
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ldentify & Track Variants by Mutations
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We’ve had other Variants of

concern, why does everyone seem
so worried this time?




Omicron has a worrying set of mutations
Particularly in concerning positions

Clade w i
Omicron /=

25

Number of S1 Mutations

2019-Dec 2020-May 2020-Oct 2021-Mar 2021-Aug 2
nextstrain.org/ncov/gisaid/global ~ >2MPlingdate



24 '}5'5-:@.1';{-‘;} -n;: i\ 6 unique spike mutations
: “‘? " in beta variant

ATOTV

P ;.,‘ - D215G
K .'-_I"'; .. .T‘- . DBDA B . -k taﬁ
4 unique spike LY. AL241 unique spike mutations
— Lok . AL242 in gamma variant
mutations in alpha *’{"*_uf-??’” AAZ43 gamma varia
variant RBD A R RBD
¢ ka2 ‘ 7 4o (¥ \
E. b i -y . s
9 *’;y Hil E Ly s ™\ . 3‘2 ¥ gTr- & f‘-%_!'& D138y
e TS R 7 ASTOD / N o ‘b%’ - K417T
avud ;5;,‘.- las - D1118H S Y NTD o foa b i - L18F
- \'{j who Y o '-__I ih :(.-._I_L_ﬂ‘t#
NTD T ety R SHGLA g T P26S
150 e, e T7161 i A | R190S
B 6 Tme T10271
bol '- Sittn’ 4P T20N
v J v
r‘ﬁi‘_l'.-\- B 2 ..,‘: 1
o _T\_I_ /.—-" -
i AN
" F |
\
™,

26 unigue spike mutations in

Omicron (B.1.1.529) variant 7 unique spike mutations

in delta variant

ABTV NIGIK B. RBD
D796Y Q493R - £ AT 2

E484A Q498R ‘gt -\ 3. T *d'.? % i

G3390 Q954H 58, * J.g . %{ g .n\x

G446S S3TIL + & 250 ., .. ~‘; N ;

G4965 S3TIP 3 e f# U ﬂ'

L2121 S3TsF ,’t -t

LO81F S477N  NTD A ‘i

N440K To4TK wl

NBTIK Tas! ™ i

NTE4K Y505H -t-,_'-' Es 18
MBSEK AV143 Ry

ins214EPE  AN211 A A%,

Venkatakrishnan et al, OSFPreprints 2021.



®

Where is Omicron in the world?

And how do we find it?




Omicron is being detected in increasing
number of countries
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Omicron

Country #
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How can we find Omicron?

» Omicron has a tiny part of Spike missing (5:69/70del) which
makes a particular sign on some PCR tests (“SGTF” or “S gene
drop-out”)

Sequencing should still be used to confirm while Omicron is rare!

Gene Result:

ORF1 S N
Non-Omicron [ B B  + for SARS-CoV-2

Omicron [N BN BN + for SARS-CoV-2
and
May be Omicron!

Caveats & details of SGTF are left out on this simplified slide!



Where did Omicron come from?




Omicron sits on a ‘Long Branch’
- Doesn’t have many ‘relatives’
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Omicron

» This makes it harder to tell how it has
evolved

Image: nextstrain.org/ncov/gisaid/global



Omicron sits on a ‘Long Branch’
- Doesn’t have many ‘relatives’
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Omicron

» This makes it harder to tell how it has
evolved

» Some theories:
» Immunocompromised individual &)
» Undetected circulation
» Animal reservoir ¢2

» Could also be a combination!
» Personally: 1 and/or 2 most likely

Image: nextstrain.org/ncov/gisaid/global
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What about the ‘new’ Omicron
we’ve heard about? (BA.1 & BA.2)




BA.2 is more like Omicron than anything
else - but it’s different

» The first Omicron sequences were BA.1

» Only recently did we identify BA.2, which is similar

» We don’t yet know if they will have the same
phenotype (impact on how the virus behaves)

Image: nextstrain.org/groups/neherlab/ncov/21K.Omicron/2021-12-02



BA.2 is more like Omicron than anything
else - but it’s different

» The first Omicron sequences were BA.1

» Only recently did we identify BA.2, which is similar

» We don’t yet know if they will have the same
phenotype (impact on how the virus behaves)

Result:

ORF1 S N
Non-Omicron [ N +
Omicron BA.1 [ N B + & maybe Omicron
Omicron BA.2 [N N + ]
Image: nextstrain.org/groups/neherlab/ncov/21K.Omicron/2021-12-02




Key Points

» Omicron has more mutations in Spike than we’ve seen in
other variants

» Could impact transmissibility, clinical outcome, immune evasion
» Omicron is now found worldwide & spreading locally

» We don’t know much about Omicron’s history or where it
came from

» Omicron is now divided into two lineages

» Too early to know if they behave differently
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