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578 genomes added since the previous report

Bar graphs represent genomes sequenced per epiweek, with lines representing cases by collection date (weeks 39 [2021] — 27 [2022])
Genomes and cases presented as provincial total (percentage of national total) for epiweeks 39 (2021) — 27 (2022)
PTP: percentage testing positive in week 27 (03 July 2022 — 09 July 2022); arrow indicates direction of change since previous week (26 June 2022 — 02 July 2022) if change was significant (P<0.05)
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Number of South African genomes deposited on GISAID, by specimen collection week, 2020 — 2022
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i (N=43 357*)

Total genomes: 43 357 Seq”kend”g ‘;?ta e”dilng epi

_— 2020 genomes: 6 693 week 27 (ending 9 July 2022)

§ 2021 genomes: 25 954 Currently in epi week 28

s 2022 genomes: 10 710 (ending 16 July 2022)
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*This represents the cleaned, de-duplicated dataset of unique National and Pneumonia Surveillance sequences. This dataset will be used for all further figures.
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GISAID genomes vs total cases, 2020 — 2022 (N=43 357)

Provincial breakdown of genomes deposited into GISAID
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All provinces, apart from GP, KZN and WC, have comparable percentages of overall cases and sequenced

genomes. All provinces have contributed sequences for April, May, and June.
July sequences are from WC and GP.
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Number and percentage of clades by epiweek in South Africa, 2021 - 2022 (36 577%)
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Delta dominated in South Africa until October at >80%. Omicron has dominated from November onwards.
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Prevalence of Variants of Concern (VOC) and Variants of Interest (VOI) in

April (N=2461)
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Omicron dominated in April (99.6%, 2451/2461), May (99.4%, 2112/2124) and June (98.8%, 601/608). BA.4 and BA.5 together were
dominant in April, May and June. BA.2.12.1 was detected at low levels in May and June.
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Detection Rates: Beta, Delta, C.1.2 and Omicron

Detection rates of variants being monitored in South Africa
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Omicron has been dominant since November (>85% in November, >98% in December - July).
BA.4 and BA.5 together dominated in April at 73%, May at 93%, June at 90% and currently make up 93% of July
sequences, although with a small number of genomes.
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South Africa, 2021-2022, n = 36 577*

South Africa number of genomes, cases, and PTP per epiweek (N=36577)
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*Excludes sequences missing coIIectlon dates as well as those collected January 15t and 2" 2021 as they are part of epiweek 53 of 2020.
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Eastern Cape Province, 2021-2022, n = 2901

EC number of genomes, cases, and PTP per epiweek (N=2901)
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Free State Province, 2021-2022, n = 1575

FS number of genomes, cases, and PTP per epiweek (N=1575)
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Gauteng Province, 2021-2022, n = 10 201

GP number of genomes, cases, and PTP per epiweek (N=10201)
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KwaZulu-Natal Province, 2021-2022, n = 4046

KZN number of genomes, cases, and PTP per epiweek (N=4046)
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KZN percentage of genomes, number of cases, and PTP per epiweek (N= 4046)
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Limpopo Province, 2021-2022, n = 2530

LP number of genomes, cases, and PTP per epiweek (N=2530)
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Mpumalanga Province, 2021-2022, n = 2645

MP number of genomes, cases, and PTP per epiweek (N=2645)
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Northern Cape Province, 2021-2022, n = 1834

NC number of genomes, cases, and PTP per epiweek (N=1834)
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North West Province, 2021-2022, n = 2157

NW number of genomes, cases, and PTP per epiweek (N=2157)
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Western Cape Province, 2021-2022, n = 8680

WC number of genomes, cases, and PTP per epiweek (N=8680)
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7 SARS-CoV-2 SGTP (S-gene target positive) sequences with
novel mutations

Whole genome profiles
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Both batches are flagged for private mutations in NextClade:

mmSpikemmmn
New 1 * Newl sequences (21M) are flagged for containing many 21J) mutations

* New2 samples (21]) are flagged for containing many 21K and 21L mutations
e Sequences contain a mixture of mutations from Omicron and Delta




Spike protein profiles ;
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Shared additional mutations: L18F, T19R, T95l, W152L, 156-157del, R158G, F186L, G446D,

wildtype Q493, T1117I, additional synonymous nucleotide change in L452R compared to

BA.4/5

Unique to New1 batch: R21G, F486P, A706V (A706T present in 1 surveillance sample but

different nucleotide change in different position) .

Unique to New?2 batch: S477D instead of S477N & NGS-SA
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Spike protein mutation profile (1)*
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Spike protein mutation profile (2)*
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Note V213, S375, D405 and R408 sometimes drop out on lon Torrent — need confirmation on different platform

*Only mutations present in Omicron, Delta, or the SGTP sequences are pictured



Nextstrain Clade A
. 21K (Omicron) D 22A (Omicron)
. 21L (Omicron) D 22B (Omicron)

B uploaded sample [ 22c (Omicron)
recombinant

A UShER global tree

* The two groups of sequences cluster together,

but as distinct groups within the branch
e This suggests they are closely related but
still distinct from each other

* The sequences cluster in Omicron 22B (BA.5),
suggesting that, compared to other variants,
they’re most closely related to Omicron BA.5

* The placement is likely to change as the tree is

, updated, and if more new sequences are found
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Pango lineage assigned by UShERA

[ BAS BA.5.3
uploaded sample BF.1

UShER sub-tree

* Clade assigned: Omicron 22B
* Sequences cluster near BA.5 and sub-
lineages
e This is likely because the sequences
share a number of mutations with BA.5,
in addition to the mutations shared
with Delta and unique to the sequences
* Placement is likely to change as the tree is
updated, and if more new sequences are
found (e.g. in a previous tree, sequences
clustered near XD, a Delta-BA.1
recombinant, likely due to the sequences

@ SouthAfrica/CERI-KRISP-K042514/2022|EPI_ISL_13436256[2022-01-16
@ Kenya/CERI-KRISP-K042615/2022|EP]_ISL_13436493|2022-03-12
) SouthAfrica/CERI-KRISP-K042522/2022|EPI_ISL_13436264|2022-01-24
) SouthAfrica/CERI-KRISP-K042480/2022|EPI_ISL_13436223|2022-01-10
() SouthAfrica/CERI-KRISP-K042493/2022|EPI_ISL_13436235|2022-01-26
@) SouthAfrica/CERI-KRISP-K042520/2022|EPI_ISL_13436262|2022-01-24
@) SouthAfrica/CERI-KRISP-K042500/2022|EPI_ISL_13436242|2022-01-15
@ SouthAfrica/CERI-KRISP-K042498/2022|EPI_ISL_13436240|2022-01-06
@ SouthAfrica/CERI-KRISP-K042507/2022|EPI_ISL_13436249|2022-01-07
@ SouthAfrica/CERI-KRISP-K042516/2022|EPI_ISL_13436258(2022-01-19
@ SouthAfrica/CERI-KRISP-K042489/2022|EPI_ISL_13436231|2022-01-11
() SouthAfrica/CERI-KRISP-K042583/2021|EPI_ISL_13436452|2021-12-23
(@) SouthAfrica/CERI-KRISP-K042482/2022|EPI_ISL_13436225|2022-01-11
) SouthAfrica/CERI-KRISP-K042504/2022|EPI_ISL_13436246|2022-01-15
@ India/MH-INSACOG-CSIR-NEERI2197/2022|EPI_ISL_13640134|2022-06-22
@) SouthAfrica/CERI-KRISP-K042523/2022|EPI_ISL_13436265|2022-01-19
(D SouthAfrica/CERI-KRISP-K042608/2021|EPI_ISL_13436483|2021-12-09
@ SouthAfrica/CERI-KRISP-K042591/2021|EPI_ISL_13436479|2021-12-14
@ SouthAfrica/CERI-KRISP-K042585/2022|EPI_ISL_13436469|2022-01-05
@ SouthAfrica/CERI-KRISP-K042485/2022|EPI_ISL_13436228|2022-01-12
{) SouthAfrica/CERI-KRISP-K042512/2022|EPI_ISL_13436254|2022-01-24
() SouthAfrica/CERI-KRISP-K042506/2022|EPI_ISL_13436248|2022-01-11
(D SouthAfrica/CERI-KRISP-K042513/2022|EPI_ISL_13436255|2022-01-06
) SouthAfrica/CERI-KRISP-K042537/2022|EPI_ISL_13436278|2022-01-11
@ SouthAfrica/CERI-KRISP-K042517/2022|EPI_ISL_13436259(2022-01-19
@ SouthAfrica/CERI-KRISP-K042505/2022|EPI_ISL_13436247(2022-01-27
@ SouthAfrica/CERI-KRISP-K042502/2022|EPI_ISL_13436244[2022-01-18
@ SouthAfrica/CERI-KRISP-K042555/2022|EPI_ISL_13436296|2022-01-25
) SouthAfrica/CERI-KRISP-K042518/2022|EPI_ISL_13436260(2022-01-19
@ SouthAfrica/CERI-KRISP-K042499/2022|EPI_ISL_13436241|2022-01-25
(D SouthAfrica/CERI-KRISP-K042524/2022|EPI_ISL_13436266|2022-01-06
@ Mauritius/CERI-KRISP-K043578/2022|EPI_ISL_13360208|2022-05-12

hCoV-19/South_Africa/NICD-N47701/2022|EPI_ISL_13830377|2022-06-29
hCoV-19/South_Africa/NICD-N47702/2022|EPI_ISL_13830376|2022-06-29
hCoV-19/South_Africa/NICD-N47700/2022|EPI_ISL_13830378|2022-06-29
hCoV-19/South_Africa/NICD-N47705/2022|EPI_ISL_13830375|2022-06-28
hCoV-19/South_Africa/NICD-N47215/2022|EPI_ISL_13830380|2022-06-13

containing mutations from both Delta and

Omicron)

20

@ SouthAfrica/CERI-KRISP-K043507/2022|EP|_ISL_13360281|2022-05-23
@ SouthAfrica/CERI-KRISP-K043502/2022|EPI ISL_13360276|2022-05-23
@ Northern_Ireland/NIRE-01d87f/2022|2022-05-29
@ SouthAfrica/CERI-KRISP-K043497/2022|EPI_ISL_13360271|2022-05-24
@ India/TN-INSACOG-CSIR-NEERI2092/2022|EPI_ISL_13446565|2022-06-10
@ India/TN-INSACOG-CSIR-NEERI2060/2022|EPI_ISL_13446571|2022-06-12
@ SouthAfrica/CERI-KRISP-K043505/2022|EP|_ISL_13360279|2022-05-23
() SouthAfrica/CERI-KRISP-K041873/2022|EPI ISL_12811858/2022-05-13
D USA/CA-SEARCH-123438/2022|EPI_ISL_13707285]2022-05-17
Germany/HH-RKI-1-856604/2022|EPI_ISL_13265052|2022-05-20
Israel/ICH-741235420/2022|EPI_ISL_13605157|2022-06-26
40 60 80 100 120
Mutations

hCoV-19/South_Africa/NICD-N47297/2022|EPI_ISL_13830379|2022-06-24
N46611
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Summary

* N=7 sequences with novel mutational profile

* NGS-SA teams are currently analysing the data to confirm the mutational
profile

 Variant of Concern Omicron in South Africa
 Dominates 2022 sequencing data at >98% of genomes.

* While BA.1 was the predominant lineage in January (55%), BA.2 dominated
in February (86%) and March (78%).

* Omicron lineages BA.4 and BA.5 increased in prevalence in March (16%),
and together are dominant in April (73%), May (93%) and June (90%).

* BA.2.12.1 was detected in South Africa at low prevalence in May and June
(<1%)

L] @
e Network for Genomic
VRO, Surveillance in South Africa

1https://github.com/cov-lineages/pango-designation/releases/tag/v1.3



https://github.com/cov-lineages/pango-designation/releases/tag/v1.3

Omicron spike mutations compared to other VOC/VOIs
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Spike position
Mutation impact key .Unknown/unconfirmed impact .Known/predicted immune escape .Enhanced infectivity

* Multiple changes within the two immunogenic regions in S1 (NTD and RBD)
* Including a three amino acid insertion onlv i .
_ _ i _ _ nly lineage-defining
* Accumulation of mutations surrounding the furin cleavage site mutations are pictured.
* Including combination of N679K and P681H
» Effect of most spike S2 subunit changes have not been defined, but may be linked to
immune escape
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Additional support and collaborators

NHLS

Koeleka Mlisana
Zinhle Makatini
Eugene Elliot

Florette K. Treurnicht
Kathleen Subramoney
Oluwakemi Laguda-Akingba
Shareef Abrahams
Greta Hoyland

Gloria Selabe

Elias Bereda
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University of Oxford
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Number of genomes submitted

Multiple labs from NGS-SA and collaborating public and private laboratories are contributing to

South African genomes submitted per submitting lab,
2020 - 2022 (N=43 357)

Submitting labs in South Africa

- NGS-SA Labs
Cmall B Collected before Sep 2021 . . .
B Collected Sep 2021 (total 1824) CERLI: Centre. for Epldemlc Response
B Collected Oct 2021 (total 828) and Innovation
WM Collected Nov 2021 (total 1779) KRISP: KZN Research Innovation and
B Collected Dec 2021 (fotal 4962) S . Platf
EEE Collected Jan 2022 (total 2791) equencing Platform
BN Collected Feb 2022 (total 1206) NDLOVU: Ndlovu Research
Collected Mar 2022 (total 1476) Laboratories
12430 Collected Apr 2022 (total 2461) NICD: Nati | Institute f
T Collected May 2022 (total 2124) - National Institute ror
BN Collected Jun 2022 (total 608) Communicable Diseases
WM Collected Jul 2022 (total 29) NHLS: National Health Laboratory
Service
SU: Stellenbosch University
UCT: University of Cape Town
=270 . UFS: University of the Free State
— UP: University of Pretoria
1136 1088
B Emmm 55 s o

NICD CERI-KRISP UCT MNHLS/SU UFS NHLSMWits MNdlovunon NGS-5A UP
Submitting lab

-----
e

ENGS-SA

Network for Genomic
Surveillance in South Africa

sequencing, both as originating and as submitting (pictured here) laboratories.



Currently circulating Variants of Concern (VOC)

Pango Additional amino acid Earliest
WHO label . . GISAID clade | Nextstrain clade . . | documented | Date of designation
lineagee changes monitored
samples
Delta +S:K417N India, VOI: 4-Apr-2021
B.1617.2 1 G/478KVL | 21A, 211, 21 +5:K484K Oct-2020 VOC: 11-May-2021
Multiple _
Omicron* | B.1.1.529 | GR/484A 21K +5:R346K countries, VUM: 24-Nov-2021
VOC: 26-Nov-2021
Nov-2021

https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/ accessed 18 March 2022

e|ncludes all descendant lineages. See the cov-lineages.org and the Pango network websites for further details.
° Only found in a subset of sequences



https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/

Previously circulating Variants of Concern

Earliest
WHO label I:)naenagoeo GISAID clade Nextstrain clade documented Date of designation
g samples
United Kingdom,
Alpha Sep-2020 VOC: 18-Dec-2020
B.1.1.7 GRY 201 (V1) Previous VOC: 09-Mar-2022
Beta B.1.351 South Africa, VOC: 18-Dec-2020
GH/501Y.V2 20H (V2) May-2020 Previous VOC: 09-Mar-2022
Gamma P.1 Brazil, VOC: 11-Jan-2021
GR/501YV3 201 (v3) Nov-2020 Previous VOC: 09-Mar-2022

https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/ accessed 18 March 2022

¢ Includes all descendant lineages. See the cov-lineages.org and the Pango network websites for further details.



https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/

Submission of routine specimens for sequencing

* representative of multiple geographic regions (provinces/districts/health
facilities) from individuals of

* all ages
e over as many time periods during the SARS-CoV-2 epidemic in South Africa

* requested that testing laboratories in both the private and public sectors,
submit respiratory samples to their closest NGS-SA sequencing laboratory
on a routine basis (ideally every week) as follows, depending on the
capacity of the testing laboratory:

 All positives samples should be sent every week (NGS-SA laboratory will perform
random sampling as described below) OR

* A weekly selection of approximately 10%-20% of randomly selected positive samples
should be sent every week. Number of selected samples will depend on the size of
laboratory and how many other laboratories are drained by the submitting
laboratory.



Submission of special interest specimens for
sequencing

In addition to routine samples mentioned above, please send specimens separately to
above and clearly marked if:

Suspected vaccine breakthrough (>14 days after vaccine), especially if hospitalised and
clinically severe

Suspected re-infection (=290 days after previous episode), especially if hospitalised and
clinically severe

Prolonged shedding with high SARS-CoV-2 viral loads (i.e. Ct values less than 30 for more
than 1 month post-primary diagnosis) in immunocompromised individuals

Possible animal-to-human transmission

Suspected cases of importation from another country, especially countries known to
harbour SARS-CoV-2 variants of concern or countries with little available information

|”

Clusters of “unusual” cases (e.g., in terms of disease presentation, patient groups

affected, etc.)



