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Presentation

@Q Network for Genomic Surveillance in South
%éf Africa

Africa CDC Pathogen Genomics Initiative
(PGI) to expand surveillance to Africa.
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Introductions and local transmission of SARS-

CoV-2 (first wave)

A Epidemic and genomic data in South Africa
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Distribution of SARS-CoV-2 lineages
South Africa
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Data from 3324 sequences from all 9 provinces, collected up to 19 Jan

Tegally, Wilkinson, Giovanetti, et al. Nature 2021 (in press)
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Genomic map of 501Y.V2 (B.1.351, 20H)
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Three mutations in spike receptor-binding domain & cluster
of mutations in N-terminal domain

Tegally, Wilkinson, Giovanetti, et al. Nature 2021 (in press)

% UNIVERSITEIT ke
vt “. x\“: \‘YVI H1 ll KWAZULU NATAL
, S R ris o -
‘ g UFS M YAKWAZULU-NATALI




THE LANCET

Microbe

COMMENT | ONLINE FIRST

A genomics network established to respond rapidly to
public health threats in South Africa

< Nokukhanya Msomi « Koleka Mlisana « Tulio de Oliveira

on behalf of the Network for Genomic Surveillance in South Africa writing group ' - Show footnotes

Published: August 18,2020 - DOI: https://doi.org/10.1016/S2666-5247(20)30116-6
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Triple RBD mutant and 501Y.V2 resistant to “class 1” mAbs

K417 buried (%)
0 25 50 75 100
Casirivimab{ ¢
LY-CoV016{ = &
LY-CoV4814{ —+ 17

LY-Cov4gsd &+ i
cV30{ 1 |

Class 2 mAbs

CAl

LyCoVO016 CC12.1

AN AN

C1024

ELISA (ODasonm)
=20 = N w

Wibmer et al, 2021 (Nature Medicine in review)

AFRICA ¥ 4
AHREE. wis & )
INSTITUTE  UNIVERSITY V

UNIVERSITEIT

IYUNIVESITHI
STELLENBOSCH
UNIVERSITY

UFS

UNIVERSITY OF ™
KWAZULU-NATAL

K

an

l'\

Kt INYUVES|

o, YAKWAZULU-NATALI

10-1

R S 0" 10% 105 107 10" 103 105 107 10" 10% 105 107
COVA021-82::| mAD dilution
881%%:: c 100
i —— 5 ——
B384 i i T 80 T
BD-2361 . . S
BD-604{ i i I £ .0
CiABI2l 2
-B124 ] s = et
STE90-CA1{ &+ & ® o . | el | .
P2C-F114 + 102 10" 10° 10-' 102 10" 10° 10-' 102 10" 10O
mAb dilution
Key @®—@ Original RBD mutant @—® 501Y.V2



Loss of neutralization with 501Y.V2 (Live Virus)
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Sensitivity of 501Y.V2 to plasma from ChAdOx vaccinees

PSVN: Penny Moore LVN: Alex Sigal
Vaccinated Vaccinated
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Sharp
split on
Trump
trial

about ex-president’s
role in Capitol riot.

BY DAVID LAUTER

WASHINGTON — Less
than five weeks after his ot
ous supporters stormed the
Capitol, Donald Trump 15

poll inds that

mocrats, according tothe
poll eleased Monday by UC
Berkeley's Intitute of Gov-

Divide in
GOP hits
California
lawmakers

By MeLaxiz Mason

Nearly a month after ob-
Jecting to_electoral votes
cast. for President Biden,
Rep. Mike Garcia wanted to

pilot. denounced U
back on social media th
branded him aseditionist,a
traitor, or even:

also had some explaining to
do after voting to lmpeach
President Trump for his

THE MAGNIFICENT SEVENTH

Tumpa Bay's Tom Brady.right, and Rob Gronkowski are jubilant afte thelr Buccaneers defoated the
Kansas City Chiefs 31-9 in Super Bow] LV. It was MVP Brady’s seventh championship. SPORTS,

Legacy of Tuskegee: Distrust

Recalling syphilis study, Black Alabamians wary of vaccine

TUSKEGEE, Ala. — Omar Neal

Virus
inflicts
sticker
shock

Some patients have
out-of-pocket costs
waived, but others run
into confusing policics
and crushing bills.

BYMaRIA L LA GANGA

VACAVILLE, Calif — It

o wsband rushe
her to the emergency room
on his y and didn't

see her again for nearly a
month.

‘That she was transferred
Inthemiddieof the
different hospital, one that

worman's lfe-$1.339,18164.

trayal of hundreds of Black men and
how i sl shapes 80 msch about his

uncle Freddie Lee Tyson, a carpenter,
‘and how the betrayal shaped his if.

— with five jobs and nine

ases of
COVIDS donjus attacka
patient’s body

ical experts and were decelved,” said

endary Black airmen and for th
h

oy .

shock, blood
clots, brain fog and more
than 460,000 deaths In the
Us. They can also
damage a virus vietim's
bank, N

A MAN is given modical treatment in s fild. The US. government _study. For now, thelogaey of the study,
lnunched a syphilis study in Tuskegoe and Macon County, in which Black men with syphilis were
stands front

‘Bocause, while it is diffi-
cult to know who will die
who will

r of mind for many contemplating
‘whether toget a COVID-9 vaccine rec-

[See Bills, A9

Neal's uncle was among the more

federal government beginning in the
1930

‘Because the government research-
ers behind the Tuskegee syphills study
‘wanted to track the disease’s full pro-

ession, they treated the Black menin
the study like lab rats, withholding for

ades Lfesavi
the guise of ree healtheare.

fore the ful scope of the medical
negligence was d in news o

dogen men with untreated syphilis
died and roughly 100 died of complica-

Ex-Secretary of
State Shultz dies

Influential Cabinet
official in Reagan and

Juee e e
OMAR NEAL'S uncle, Freddic Leo Tyson, was  vict lollhe:md
d Black men under n the 1930s.

"A trust in medicine, especially
when the [SecTuskeoe, AG]

GAINSIN L.

+ As virus rates continue to fall, variants and Super Bowl parties pose a risk. CALIYORNIA, 83

shaped U.S. foreign
policy. CALIFORNIA, B1

Will Biden push

US, Capitol. He, like Garcia,

was _disparaged me
constituents s  traitor.
votes in Congress in

successive weeks — one to

o s

the pitched battle over the

future heir party

‘whether the GOP will de-
and allegiance to T

and most House Republi-
(Soe Republicans, AS)

S. Africa’s vaccination plans upended

Briross Hoauyawp  SDLU0ghelve planstor - cing, developed by Astra-  llndoses,

ampalgn Zenéca and Oxlord Uni-  “The AstraZeneca vac
EMILY BAUMGARRTNER  {nat would have begun this  versty, seemed promising  cine was showing tremen

month. just a few Emonths a dous potential” said Dr.

The coronavirus strain “Wehavedecidedtoputa In clinical trials con- Shabir Madhi,a vaccine ex-

fueling a resurgence of temporary hold on the roll- frica, peo-  pert at A
COVID49 in South Africa ~Dr. Zweli in Johan- | L.A.Basin: 71/53. B8
Was oot sowed down ty & Midite, South ATWRE vere TACKiIRsodeve,  nesburg
vaccine that officials had health minister, said Sun- tomoderatecasesof  But that was before the

- ZoTID D thanwer piope _ emergence.or s coronainis ||
its_front-line _healthcare don whomscetrd a pecebe.The  strincalled 8138 which s
Worker, prompting thegov.  The experimental vac-  governiment ordered 1 mll.  [Ses South Afri a2
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Variant-proof vaccines —
invest now for the next
pandemic

COVID's evolution signals the importance of rational vaccine design
based on broadly neutralizing antibodies.

L
SClenCC Contents ~ News ~ Careers ~ Journals ~

A participant in the South African trial of the AstraZeneca-University of Oxford COVID-19 vaccine has blood
drawn before receiving her second dose 10TO/JEROME DELAY

South Africa suspends use of AstraZeneca's COVID-19
vaccine after it fails to clearly stop virus variant

By Jon Cohen | Feb. 8,2021,2:15PM
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Conclusion I:

« Genomic surveillance is a critical component of the
epidemic response — exemplified by early detection,
characterization and tracking of this new 501Y.V2 variant
within and outside South Africa

« We detected a new lineage with multiple mutations at key
sites in spike protein which decrease neutralization of
antibodies.

« Variant decrease efficacy of certain vaccines.
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Accelerating SARS-CoV-2
Sequencing in Africa
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Centres for Disease Control and Prevention
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Accelerating genomics-based surveillance for COVID-19

response in Africa

Sofonias K Tessema - Seth C Inzaule - Alan Christoffels - Yenew Kebede - Tulio de Oliveira - Ahmed E Ogwell Ouma

Christian T Happi

John N Nkengasong =

Show less

Published: August 18,2020 - DOI: https://doi.org/10.1016/S2666-5247(20)30117-8

Africa’s $100-million Pathogen Genomics Initiative

On Oct 12, 2020, the Africa Centres
for Disease Control and Prevention
(CDC) secured US$100 million for
pathogen genomics research and
development through a partnership,
the Africa Pathogen Genomics
Initiative (PGI), expected to transform
disease surveillance on the continent
and is now preparing to start running
programmes in 2021.

Africa PGl is a 4-year collaboration
between the Africa CDC Institute of
Pathogen Genomics, US CDC, the Bill
& Melinda Gates Foundation, software
giant Microsoft, genomics sequencing

technology company lllumina, and UK-

of high-impact applications, and the
integration of pathogen genomics into
the existing disease surveillance system
are required, he said.

Africa PGl is building a pan-African
disease surveillance and laboratory
network based on pathogen genomic
sequencing to identify and inform
research and public health responses
to COVID-19 as well as other epidemic
threats and endemic diseases such as
AIDS, tuberculosis, malaria, cholera,
and other infectious diseases. “Africa
is one continent beaten by many
pathogens and pandemics”, Tulio de
Oliveira, director of the KwaZulu-Natal

An African-owned data library and
real-time data-sharing platform
will be established to support the
laboratory network, in alignment with
different African Union member states’
regulations.

At the initiative's onset, 72% of
Africa’s genome sequencing capacity
is concentrated in four countries:
South Africa has 50 institutions,
Kenya 20, Nigeria ten, and Morocco
five. According to Africa CDC, about
83% of these are in non-public health
institutions. A few African countries
have a single, privately owned,
genomic sequencing institution.

m CrossMark

For more on Africa PGl see
https://africacdc.org/download/
africa-pathogen-genomics-
initiative-factsheet/

For more on Network for
Genomic Surveillance see
Comment Lancet Microbe 2020;
1:e299-30




ACCELERATING SARS-COV-2 SEQUENCING IN
AFRICA

Operationalization of the network Leverage on existing capacity

Spe_uallzed Qenomlcs and aceo | ] SANBI KRISP
Bioinformatics Centers (SGBC) Nigeria South Africa South Africa
Regional COVID-19 | . !
S 9 . Laboratori Institut Pasteur IPD NMIMR Nigeria INRB CIRMF UVRI KEMRI NICD
equencing Laboratories Morocco Senegal Ghana CDC DRC Gabon Ugana Kenya South Africa
Morocco Senegal Ghana Nigeria DR Congo Gabon Uganda Kenya S. Africa
Libya The Gambia Benin Cameroon STP Rwanda Djibouti Angola
Egypt Mali Liberia CAR Eq. Guinea S.Sudan Eritrea Botswana
. Tunisia Burkina Faso Sierra Leone Chad Tanzania Ethiopia Eswatini
National COVID-19 Algeria Guinea T;gro Rep. of the Congo Burundi Somalia Lesotho
S . L b tori Mauritania C. Ivoire Malawi .
eguencing Laboratories Saharawi Republic G. Bissau Mozambique
Niger Namibia
Cabo. Verde Zambia
Zimbabwe
Comoros
Mauritius
Seychelles
Madagascar

Access to sequencing facility
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ACCELERATING SARS-COV-2 SEQUENCING IN
AFRICA

1. Mobilize resources and
leverage on existing

&, Pasteur Institute, Morocco
, capacity

2. Start simple and
o IPD, Senegal establish routine
b surveillance

& NMMIMR, Ghana '

UVRI, Uganda(&:

3. Support sample
collection and shipment
INRE, DRC o, logistics

KEMRI, Kenya ai\,

ACEGID, Nigeria

4P Nigeria CDC

4. Support sequencing —
reagents, equipment

upgrades, and personnel
KRISP, South Africa
NICD, South Africa ¢l 5. Support data analysis,

sharing, and
interpretation
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Sampling and sequencing

Due to various reasons not all
African sequences are
sufficient for analyses (i.e. to
short, clustered SNPs or high
number of SNPs). These
needs to be removed prior to
phylogenetic analyses.

Done in NextClade

https://clades.nextstrain.orq
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https://clades.nextstrain.org/

Sampling and sequencing

Genomic data from SARS-

) . Zimbabwe

CoV-2 sequencing in Zambia
. Uganda
Afrl ca. Tunisia

South Africa
Sierra Leone
Senegal

Rwanda

Republic of the Congo
Nigeria
Mozambique
Morocco

Mali

Madagascar
Kenya

Guinea

Ghana

Gambia

Gabon

Equatorial Guinea
Egypt

Democratic Republic of the Congo
Cameroon

C...¥te d'lvoire

Burkina Faso

Botswana

Benin

Algeria

5438 good quality African
sequences for analyses.

African countries with sequencing data
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501Y.V2 in Mozambique

Data from Instituto Nacional de Saude (INS)

Il 51351 I 81129 _, &
B st i ‘

501Y.V2 (B.1.351)
Introduced from South Africa o
at least 12 times

At least 3 localized
transmission clusters

8 or 9 mutations in Spike
L18F, D80A, D215G, K417N,

—é
E484K, N501Y, D614G, A701V
501Y.V2 (B.1.351)
@
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ACCELERATING SARS-COV-2 SEQUENCING IN
AFRICA

Current challenges

1. Lack of standardized sampling framework tailored to the

African setting (what to sequence?)

2. Market and custom issues on the timely availability of

reagents

3. Material Transfer Agreements and import permits
4. Standardized data analysis, sharing, and reporting

frameworks
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28 protocols.io

@]
Jun 17,2020

% Bookmark
2= Run

¢ Copy/ Fork

® lllumina Nextera DNA Flex library construction and sequencing for
SARS-CoV-2: Adapting COVID-19 ARTIC protocol +

Sureshnee Pillay’, Jennifer Giandhari’, Houriiyah Tegally’, Eduan Wilkinson', Benjamin Chimukangara’,
Richard Lessells'2, Yunus Moosa?, Inbal Gazy', Maryam Fish', Lavanya Singh’, Khulekani Sedwell Khanyile',
Vagner Fonseca'2#, Marta Giovanetti, Luiz Carols Alcantara®#, Tulio de Oliveira’>5, ’

"KwaZulu-Natal Research Innovation and Sequencing Platform (KRISP), School of Laboratory Medicine & Medical Sciences, Universi
ty of KwaZulu-Natal, Durban, South Africa;

?|nfectious Diseases Department, Nelson R Mandela School of Medicine, University of KwaZulu-Natal, Durban, South Africa;
3Laboratorio de Genetica Celular e Molecular, ICB, Universidade Federal de Minas Gerais, Belo Horizonte, Minas Gerais, Brazil;
4Laboratério de Flavivirus, Instituto Oswaldo Cruz Fiocruz, Rio de Janeiro, Brazil;

SCentre for Aids Programme of Research in South Africa (CAPRISA), Durban, South Africa;

®Department of Global Health, University of Washington, Seattle, Washington, USA

B Works for me dx.doi.org/10.17504/protocols.io.bhjgjdjw

Coronavirus Method Development Community KRISP

Jennifer Giandhari £}
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Assembly Automation — lllumina, S5lon and Nanopore

Nextclade
(1)

Genome Detective

(E)

Sl

Submission to i-

GISAID and SRA Fastgs/

Lineage Fast metada
assignment gs ta

(B)

Upload Sequencing Dat
totheCloud

Bam files, consensus and
assembly report

Run assembly
on the server
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Data is only analyzed when in GISAID!

In Focus

41,000 viral genomic sequences of hCoV-19 shared
with unprecedented speed via GISAID

Since the start of the COVID-19 outbreak and the identification of the 41k submissions
pandemic virus, laboratories around the world are generating viral genome
sequence data with unprecedented speed, enabling real-time progress in
the understanding of the new disease and in the research and
development of candidate medical countermeasures. Sequence data are
essential to design and evaluate diagnostic tests, to track and trace the
ongoing outbreak, and to identify potential intervention options. Listen to
PRI's Elana Gordon.

GISAID data Submitters and Curators ensure real-time data sharing of
hCoV-19 remains reliable, to enable rapid progress in the understanding of
the new COVID-19 disease and in the research and development of candidate medical countermeasures.

O X X X N J

EpiCoV Data Curation Team [+ Recent hCoV-19 data submissions

hCoV-19/Russia/CRIE162784/2020
hCoV-19/Bangladesh/BCSIR-NILMRC_050/2020
hCoV-19/Singapore/323/2020
hCoV-19/England/SHEF-D3464/2020
hCoV-19/USA/WA-UW-10138/2020

Number of hCoV-19 genomic sequences: 41,735
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Webinar Series on COVID-19

Genomic Surveillance in Africa
/Technical Session/

SARS-CoV-2 whole genome sequencing and
quality control

Dr. Jennifer Sureshnee Houriiyah Emmanuel
Giandhari Pillay Tegally James San

Wednesday, 05 August 2020
2:00PM - 3:00PM East Africa Time

TO REGISTER VISIT: https://bit.ly/20kfoqy
Organized by: In partnership with:

African (ag) ' 2 ”.‘ N
Un?gn‘ V) {S‘FELC&SQ«C,\J 4 \4 Institut Postggl:akar

Weekly Seminar Series
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