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Detected in South Africa in
November 2021

SARS-COV-2 Variants (2020-2022 ...)




Digital Genomic Epidemiology

Combine 4 main components required to

produce a solution &
* High-throughput genomics sequencing sgc:::r::ilrcmg
data (Viral Sequencing)
|

« Data Standardization (Systematic
Literature Curation for Functional
Annotations, Epidemiological Data)
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« Data Integration (Genomics +
Epidemiological + Contextual)

 Visualization (Interactive and
informative)
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COVID-MVP

p.D614G

immunosuppression variant emergence

Studying 94 COVID-19 extended infection cases with genomics April

1to October 17, 2020, one case developed 23 mutations in a 19 day
Cu rated ||te rature period, including this combination in Spike.

for functional P> Landis et al, (2021)
impact

syncytium formation
Slight increase in Vero cell-cell membrane fusion assay under

infection with VSV pseudotyped virus relative to wild type, no
change relative to D614G.

Kim et al. (2021)

ACE2 receptor binding affinity

In four cell lines (including 293T-hACEZ cells), this mutation
combination increases infectivity vs D614G alone

Li et al. (2020)

Public Health

trafficking < e Surveillance

The increased transduction with Spike D614G ranged from 1.3- to |nd|cato rs
2.4-fold in Caco-2 and Calu-3 cells expressing endogenous ACE2 and
from 1.5- to 7.7-fold in A549ACE2 and Huh7.5ACE2 overexpressing

ACE2. Although there is minimal difference in ACE2 receptor binding
between the D614 and G614 Spike variants, the G614 variant is more

racictant tn nratanlutic rlasvaca cncoectine 2 naceihla marhaniem




Summarized Surveillance Reports

nf-ncov-vod 1 of 27

Surveillance report
Surveillance generated by nf-ncov-voc for Omicron variant

Time Period of Date

This report is generated on 2022-02-02 using 171066 number of genomes collected between 2020-02-25 and 2021-

samples collected 1230

Pango Lineages Summa ry of
Pango Lineages in this report ['B.1.1.529°, 'BA.1", 'BA.2"| | Li neages an d

Indicator Variants identified

This table contains key indicators identified

Tndicator 5 ox Trom POKAY Mutations .
Transmissibility between Fu- | transmissibility b.N110K St d d d
Trans anaardize

Tnfection Severity ACE2 receptor binding affinity, viral load, outcome haz- | p.A701V, p.D614G, p.G339D, p.H655Y,

ard rati 160del, p.K417N, p.N440K, p.N501Y, H H H
e e D Pt o e " epidemiological

Tmmunity after natural infection | convalescent plasma escape, reinfection, humoral response | p.E484A, p.H60del, p.KAI7N, p.N501Y,

durability p.P681H, p.Q493R, p.V70del . .
Vaccines vaccine neutralization efficacy p.D614G, p.KAI7N, p.N501Y, p.P6SIH <= 18] d |Cato rs
Monoclonal antibodi Tonal antibody serial passage escape, pharmaceuti- | p.E484A, p.G142D, p.KAL7N, p.N440K,
cal effectiveness p.N501Y, p.Q493R, p.R158C, p.R346K, . .
p.S373P t t d th
Disgeatice T ediEatare ntigeaie Goet el £y e e Integratead wi

lence

genomics data

Mutation Significance

This table contains key functional impacts of mutations identified

Mutations | Sub-category Function Tineages Chtation Sequence | Reference | Alternate | Alternate
Depth Allele Allele Frequency
p-TO51 ACE2 receptor bind- | Using flow cytometry and | BA 1, Cone_ et al| | 1068 T T 1.0
ing affinity ACE2 ectodomains-Fc por- | B.1.1.529 (2021}

tion IgG complex, this vari-
ant showed a 1.33x de-
crease in binding (KD) rel-
ative to D614G.

p.TO51 convalescent plasma | No change in Spike binding | BA .1, Cong__et_all | 1068 (¢} T 10
. binding (relative to D614G alone) | B.1.1.529 (2021}
Genomics data B o ealiocied
months post-symptom-

onset.

s u m m a rlzed a n d p-TO5I vaccinee plasma 1.16x increase in Spike BA1, Gong et al] 1068 C T 1.0
binding binding (relative to D614G | B.1.1.529 (2021}
alone) by 5 plasma col-
. H lected 3 weeks after one
integrated with o ot Pr/ oo
BNT162b2 vaccine in pre-
. " viously non-seroconverted
fu n ct lona | subjects. 1.02x decrease in
Spike binding (relative to
D614G alone) by 5 plasma
H collected 3 weeks after one
annotation and R
BNT162b2 vaccine in post-
infection vaccinees.
co ntextu aI d ata P.V70del | ACEZ receptor bind- | Using fow cytometry and | BAT Tong__ et all | 1063 CTATACATICTTA 10
ing affinity ACE2 ectodomains-Fe por- (2021)
tion IgG complex, this vari-
ant showed a 1.51x increase
in binding (KD) relative to
D614G, mostly due to de-
creased in "off-rate” ak.a.
dissociation rate (Kdis).




Data Integration & Standardization

B D nf-ncov-voc

* Workflow of integrating and e
standardizing different datasets and N
datatypes to produce the visualization S
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FASTA file -
skip lineage or

Multifasta or singlefasta; Metadata (tsv)
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Application

 COVID-MVP is being integrated into VirusSeq Data Portal (Canada’s National SARS-CoV-
2 data hub) for research and data sharing.

* Available to BCCDC & PHAC/NML public health staff to integrate into national genomic
surveillance capacity.

* Extending and ontologizing functional annotations and connecting with emerging
mutations within CoVaRR-Net network.
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