ENGS-SA Network for Genomic Surveillance in South Africa (NGS

SARSCoV¢2 Sequencing Update
26 August 2022

UNIV PRETORIA (UP) UNIV WITWATERSRAND
& NHLS-TAD et (WITS) & NHLS
é
NATIONAL INSTITUTE

FOR COMMUNICABLE
DISEASES (NICD)

STELLENBOSCH
UNIVERSITY & NHLS

KRISP,UKZN
& IALCH NHLS A
" 4
2
v~ Y

UNIV OF THE FREE
STATE (UFS) & NHLS

\Y

UFS

UNIVERSITY OF CAPE
TOWN (UCT) & NHLS

Supported by the DSI and the SA MRC

; ; ' e \y/
QL# science & innovation i Y W i)
o b a
~Sie o o . IYUNIVESITHI ll { ] MRC
‘.@.: Szlz?xc:‘::d Innovation : 6 q STELLENBOSCH r."\ W lTS ,.‘:.‘
Wamz¥  REPUBLIC OF SOUTH AFRICA P UNIVEESIYY ‘ Ty e o
| UFS

UNIVERSITY \Y/ A

Prepared by the National Institute for Communicable Diseases (NICD) of the National Health Laboratory (NHLS) on beé\eifofktior Genomics Surveillance in South Africa (SG&S



The genomic data presented here are based on South African
SAR& 02 sequence data downloaded from GISAID
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Number of South African genomes deposited on GISAID, by specimen collection weekg 2022

(N=44 704%)
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GISAID genomes vs total cases, 2QZD22 (N=44 704)

Provincial breakdown of genomes deposited into GISAID
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Number and percentage of clades lepiweekin South Africa, 202% 2022 (37 797%)

19
198
20A
20B
20C
20D
Alpha (201, V1)
Beta (20H, V2)
Delta (21A)
Delta (211)
| Deta(ziy)
Eta (21D)
Kappa (21B)
Omicron (21K/BA.1.*)
Omicron (21L/BA.2.%)

omern 21MBAZ)  Sequencing data
Omicron (22A/BA.4.") endlng ep| Week 33

Omicron (22B/BA.5.%) .
omicon 22cazi21y (€NAING 20 Aug 2022)
Omicron (22D/BA.2.75)
C.1.2(200)

XAY

1500 -

1000 -

Currently in epi week
34 (ending 27 Aug

19 2022)
198
20A
0

20D
Alpha (201, V1)
Beta (20H, V2)
Delta (21A)

Delta (211) .
" Detaceny Excludes sequences

Eta (21D) missing collection dates
Kappa (21B) as well as those collectt
Omicron (21KBA1Y) Jgnuary $and 292021

Omicron (21L/BA.2.%)
Omicron (21MBAS) as they are part of

omieron 22amA4  €PIWeek53 of 2020.
Omicron (22B/BA.5.")

Omicron (22C/BA.2.12.1)

Omicron (22D/BA.2.75)

C.1.2(20D) s

L . AA I

percentage

NGS-SA

Network for Genomic
Surveillance in South Africa

epiweeks in 2021 — 2022



Detection Rates: Beta, Delta, C.1.2 and Omicron

Detection rates of variants being monitored in South Africa

100
96
94
91
86 86
83
78
75
> (|
c 65
c
(D)
-t
Q 50
N is
33
18
b ‘
0 4 05 i |11 | ooll U.EE 0 Q.U-QS.LJ_LOL o JL‘J j jc (o055 ,j

Total sequences =235 397 1160 458 660 827 963 1675 1595 622 938 665 1406 3577 4438 3248 1924 828 1779 4962 2806 1213 1483 2465 2562 1003 340 92

Month May—-20Jun-20 Jul-20 Aug-20Sep-20 Oct-20 Nov-20Dec-20 Jan-21 Feb-21Mar-21 Apr-21May-21Jun-21 Jul-21 Aug-21Sep-21 Oct-21 Nov-21Dec-21 Jan-22 Feb-22 Mar-22 Apr-22 May-22 Jun-22 Jul-22 Aug-22

Omicron Omicron Omicron Omicron Omicron Omicron Omicron
Bl Beta peita [l c12 (21K/BA.1.%) (21L/BA.2.%) (21M/BA.3) (22A/BA.4) (22B/BA.5) (22C/BA.2.12.1) B8 (22D/BA.2.75) B xav

ENGS-SA

) Network for Genomic
% Surveillance in South Africa
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Prevalence of Variants of Concern (VOC) and Variants of Interest (VOI) it
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South Africa, 20212022, n = 37 880*

South Africa number of genomes, cases, and PTP per epiweek (N=37880)

o] le“h.....m.

12345678 9101112131415161718192021222324252627282930313233343536373839404142434445464748495051521 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031323334

Epiweek

1500

- 150000

- 100000

- 50000

Number of genomes
(0]
o
o
1
Number of cases

South Africa percentage of genomes, number of cases, and PTP per epiweek (N=37880)
[ ] n
'l.ll aE [ ] ] 150000
- 100000
407 - 50000
ol | | |
o |||I|||||||||I||| |||||....|I |||| LLLELLEEELLL) -0

1234567 89101112131415161718192021222324252627282930313233343536373839404142434445464748495051521 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031323334

Epiweek

100 A

80 1

60 -

Percent of genomes
Number of cases

Clade key (bar graph)

. XAY s Omicron (21L/BA.2.%) N Omicron (22D/BA.2.75) Omicron (22A/BA.4.%) . C.1.2(20D) . Alpha (201, V1) s Delta (211) [ Kappa (21B) . 20D . 20C . 20B W 20A 198 19A unassigned

Weekly percentage testing positive key (line graph)

W8 Omicron (21K/BA.1.*) W Omicron (22C/BA.2.12.1) W= Omicron (21M/BA.3) Omicron (22B/BA.5.¥) WM Beta (20H,V2) W Delta (21A) B Delta (21)) Eta (21D) - Cases
— <5 e .10 e 11-20 == 21-30 === 31-40 = 4]-50 = 5]1-55 NGS_S/ \

Network for Genomic
Surveillance in South Africa

*Excludes sequences missing collection dates, as well as those collected Jararaahy2'® 2021 as they are part @piweek53 of 2020.



Eastern Cape Province, 202022, n = 3004

Genomes added since last report: 0*
EC number of genomes, cases, and PTP per epiweek (N=3004)
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*May include genomes from 2020 which are not pictured here and are not included in the slide total.



Free State Province, 2022022, n = 1623

Genomes added since last report: 0*

FS number of genomes, cases, and PTP per epiweek (N=1623)
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*May include genomes from 2020 which are not pictured here and are not included in the slide total.



Gauteng Province, 2022022, n = 10 492

Genomes added since last report: 1*
GP number of genomes, cases, and PTP per epiweek (N=10492)
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KwaZuluNatal Province, 2022022, n = 4152
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Clade key (bar graph)
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Limpopo Province, 2022022, n = 2610

Genomes added since last report: 0*

LP number of genomes, cases, and PTP per epiweek (N=2610)
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Clade key (bar graph)

. XAY

W Omicron (21K/BA.1.*)

Weekly percentage testing positive key (line graph)

— = 5

*May include genomes from 2020 which are not pictured here and are not included in the slide total.

— - 10

Mpumalanga Province, 2022022, n = 2836

Genomes added since last report: 0*
MP number of genomes, cases, and PTP per epiweek (N=2836)
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Northern Cape Province, 2024022, n = 1947

Genomes added since last report: 0*

NC number of genomes, cases, and PTP per epiweek (N=1947)
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*May include genomes from 2020 which are not pictured here and are not included in the slide total.



North West Province, 2022022, n = 2248

Genomes added since last report: 0*
NW number of genomes, cases, and PTP per epiweek (N=2248)
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Western Cape Province, 202022, n = 8959

Genomes added since last report: 75*

WC number of genomes, cases, and PTP per epiweek (N=8959)

450 25000

» 400 -

@ 1 - 20000 o,

g 350 g

c 300 A ©

@ - 15000 ©

o 250 - %5

5 -

v 2007 - 10000 9

o 150 1 £
>

£ 100 - - 5000 =

=

50 A
O = I L L L e L e L L e e e e e e 3 0
1234567 89101112131415161718192021222324252627282930313233343536373839404142434445464748495051521 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031323334
Epiweek
WC percentage of genomes, number of cases, and PTP per epiweek (N=8959)

wn

U 80 - I - 20000 o,

£ a

e ©

g 60 - - 15000 ©

o ©

S =

= 40 - - 10000 &

c

g E

5 i - 5000 =

=7 | | | |

04 |||II|||||||||II|| |I|||...|| - 0
1234567 89101112131415161718192021222324252627282930313233343536373839404142434445464748495051521 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031323334
Epiweek
Clade key (bar graph) P
_ XAY s Omicron (21L/BA.2.%) EEE Omicron (22D/BA.2.75) Omicron (22A/BA.4.*) EEE C.1.2 (20D) B Alpha (201, V1) B Delta (211) [ Kappa (21B) . 20D . 20C aw 20B e 20A 198 19A unassigned
W Omicron (21K/BA.1.*) BN Omicron (22C/BA.2.12.1) B Omicron (21M/BA.3) Omicron (22B/BA.5.*) BN Beta (20H, V2) B Delta (21A) e Delta (21)) Eta (21D) - Cases

Weekly percentage testing positive key (line graph)

— <5 .10 e 11-20 w2130 s 31-40 s 4]-50 == 51-55 NGS_S/ \
o Network for Genomic
%» Surveillance in South Africa

*May include genomes from 2020 which are not pictured here and are not included in the slide total.



Summary

A Sequencing update
A All provinces have sequences for July.
A August sequences are from KZN, IGRnd WC.
A Omicron dominated in June (98.7%), July (99.1%) and A®ju8®4) BA.4 and BA.5 together were
dominant in June, July and August.
A N=11 sequences with novel mutational profile

A N=2 newsequencesave been detected, collected 8 Aug 2022 in the Western Cape (first detection in
Western Cape)

A Sequences are currently designated XAY but this is likely to change if more sequences &re found

A Variant of Concern Omicron in South Africa
A Dominates 2022 sequencing data at >98% of genomes.
A\(/;/g(i)l/e) BA.1 was the predominant lineage in January (55%), BA.2 dominated in February (86%) and
0).
A Omicron lineages BA.4 and BA.5 increased in prevalence in March (16%), and together are domina
April (73%), May (93%), June (92%), July (96%), and August (91%).
A BA.2.12.1 was detected in South Africa at low prevalence in May, June and July (<1%)
A BA.2.75 was detected in South Africa at low prevalence in July (<1%)

A Low frequency of previously circulating variants such as Delta still detected in recent data.
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1 https://github.com/cowvlineages/pangealesignation/issues/844#issuecommeh?27532073



https://github.com/cov-lineages/pango-designation/issues/844#issuecomment-1227532073

Spike protein mutation* profile of Variants of Interest and Concern
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Spike mutations

A Multiple changes within the two immunogenic regions in S1 (NTD and RBD)
A Including a three amino acid insertion
A Accumulation of mutations surrounding tfferin cleavage site
A Including combination of N679K and P681H
A Effect of most spike S2 subunit changes have not been defined, but may be linked to immune escape
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*Only mutations present in Omicron, Delta, or the new SGTP sequences are pictured



Frequency of spike SNVs for Omicron (22B/BA.5.*) (n = 1967)
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