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HIV/AIDS Research in Africa
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Figure 2 | Estimated dates of the most recent common ancestor for each cluster. Results obtained

by using different evolutionary models. Vertical lines show the 95% highest posterior density intervals.
Red line shows time of arrival of the foreign staff in March 1998. For further details, see supplementary
information. ‘Const, constant size; ‘Expo) exponential growth.
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From 2017 to 2020:

_Zika origins in Brazil north

east, the Amazon.
- Introduction and outbreaks of

Chikungunya
- Reemergence o Yellow
Fever VIrus in srazi

and Angola
- The largest Latin American

outbreaks of Deng ue.
- MayarO, a new virus?
-West Nile Virus

from horses to humans?.
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10th January 2020
This posting is communicated by Edward C. Holmes, University of Sydney on behalf of the
consortium led by Professor Yong-Zhen Zhang, Fudan University, Shanghai

The Shanghai Public Health Clinical Center & School of Public Health, in collaboration with the Central
Hospital of Wuhan, Huazhong University of Science and Technology, the Wuhan Center for Disease
Control and Prevention, the National Institute for Communicable Disease Control and Prevention,
Chinese Center for Disease Control, and the University of Sydney, Sydney, Australia is releasing a
coronavirus genome from a case of a respiratory disease from the Wuhan outbreak. The sequence has
also been deposited on GenBank (accession MN908947 13.1k ) and will be released as soon as
possible.

Update: This genome is now available on GenBank and an updated version has been posted 13.1k .

Disclaimer:

Please feel free to download, share, use, and analyze this data. We ask that you communicate with us if
you wish to publish results that use these data in a journal. If you have any other questions —then
please also contact us directly.

Professor Yong-Zhen Zhang,

Shanghai Public Health Clinical Center & School of Public Health,
Fudan University,

Shanghai, China.

email: zhangyongzhen@shphc.org.cn



http://virological.org/

. .. . ch CERI
Tulio de Oliveira @Tuliodna - Jan 22 ? Centre for Epidemic

We created a publlc & free version of #c rus phylogenetic tool to
identify #W | )-Cov quickly & accurately. Paper will follow only
after data published by original groups tool can help to describe new
genomes Detalls on

Response and Innovation

PHYLOGENETIC ANALYSIS DETAILS (GENOTYPE)

= Assignment: Wuhan 2019-nCoV
= Bootstrap support: 100.0
= Download the alignment (!

= Phylogenetic Tree (export as

TREE CONTROLS

Layout

Rectilinear ¢

Transform

A

None v

“ Show labels
4 Highlight clusters

Color branches

Bat SARS-CoV ™
ZXC21/ZCA5




IYUNIVESITHI Response and Innovation
UNIVERSITEIT

Network for Genomic Surveillance in @ Stellenbosch  CERI
South Africa (NGS-SA)

UNIV PRETORIA (UP)
& NHLS-TAD

UNIV WITWATERSRAND
(WITS) & NHLS

NATIONAL INSTITUTE
FOR COMMUNICABLE
DISEASES (NICD)

~

KRISP,UKZN

& IALCH NHLS

} (]
4
STELLENBOSCH Y
UNIVERSITY & NHLS i
e, 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 k)
science & innovation
¥ = MRC)
\ 5, Scaence and irnovatio
P

n
WeZ#  REPUBLIC OF SOUTH AFRICA

School for Data



First Wave - Introductions from Euro

- setting up local transmission

Epidemic and genomic data in South Africa
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Tegally et al. Sixteen novel lineages of SARS-CoV-2 in South Africa

Nature Medicine 2021
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Distribution of SARS-CoV-2 lineages
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|) Chair of Ministerial Advisory Committee (MAC) and call with Minister of Health. Inform
WHO virus evolution working group and Africa CDC.

2) Request presentation at the National Coronavirus Control Council (NCC) chaired by
president Ramaphosa with all ministers.

3) Press briefing with minister of Health with Africa CDC director.

4) President Ramaphosa presenting in national TV and increasing response level in South
Africa

School for Data Science and Computational Thinking, Faculty of Science and Faculty of Medicine and Health Sciences, Stellenbosch University
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Question: Does plasma collected from people after receipt of the
ChAdOx1 vaccine neutralize the 501Y.V2 virus?

Pseudovirus assay Live virus assay
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Answer: Neutralization strongly attenuated: 15/19 (79%) in pseudovirus
assay and 11/19 (58%) in live virus assay had no detectable neutralization

Madhi et al. NEJM 2021
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Pseudovirion and live virus el Clinical Clinical
efficacy (mild / efficacy (mod / efficacy (hosp
Lab assays
mod) severe) | severe)
* Single dose
Gohmronaohmon - S57% 85%
Pfizer, 1to 3fold { : : 100%
moderna 6.4 fold ¥ - - )
o) MRS . - ; )
Astrazenecs 2 3 to 86 fold{ / ko -22% : :
NOVAVAX . 49% i i
Sinopharm >y 1.6 fold i, - - -

e Sinovac - - - -

de Oliveira & Karim, NEJM, 2021
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Viana et al. The emergence of Omicron. Nature 2022
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B Timeline of Omicron Detection
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Omicron — Live virus outgrown Stellenbosch  CERI
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Ineffective travel ban: Global spread of Omicron @
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Omicron in at least 155 countries (mostly dominating infections)
Travel Ban did not work! As we predicted and open a dangerous
scenario that countries do not report new variants or pathogens!

New
Zealand

Comment I

The political theatre of the UK’s travel ban on South Africa

On Dec 24, 2020, the UK's Prime Minister Boris Johnson
announced an immediate travel ban on all flights to
South Africa after the detection of SARS-CoV-2 beta
variant by South African scientists The resulting
travel restriction was lifted 291 days later. On
Nov 25, 2021, South African scientists reported a new
SARS-CoV-2 variant, 811529, that was subsequently
designated omicron. Although the omicron variant
has mutations that could make it less susceptible to
neutralising antibody activity and possibly as trans-
missible as or more transmissible than the delta variant,
such concerns have yet to be determined by in-vitro
and in-vivo evidence. Furthermore, it s also relevant
to consider that although antibody activity induced by
the ChAdOX1 nCoV-19 vaccine (AZD1222) had nominal
neutralising activity against the beta variant and failed
10 protect against mild to modesate COVID-19 due 1o
the beta variant, the vaccine still reduced risk of severe
COVID-19 dueto beta or gamma variants by 80%3*

2 days after the identification of omicron, the UK
Government promptly reapplied a travel ban
from South Africa and some
Several other
swiftly followed suit with travel bans from countries in
sub-Saharan Africa, citing this action as a precautionary
measure* This unwarranted action has generated
intense anger and frustration. Travel restrictions are
unlikely to be able to stop the spread of

ountries, such a

. the findings

present in 141 countries, including the UK* As of
Dec1, 2021, the delta variant dominates globally.
re, SARS-CoV-2 variants are several st

transmission of an airbome virus is occurring, travel
ttle effect;* before travel bans can
be imposed a variant identified in country A has most
likely already spread to country B and, thereafter,
globally. 2 days after South Africa’s announcement,
omicron was sequenced from an unvaccinated traveller
retuming to Belgium from Egypt via Turkey who
\ptomatic 11 days latex.” Shy
or exposure to anyone from southemn Africa” Omicron
has probably already spread globally. Countries with
robust surveilance and genomics capabifity will be
able ta identify cases early; others will not. The folly of

restrictions ha

restricting traved 1o a handful of countries at best might
only buy some time before the virus variant is eventually
imported

In 2002, the
withholding inf
South Aficar

Government was criticised for
on on SARS.” In November, 2021,
tists rapidy and transparently shared
utation and genomic sequences of
the est SARS-CoV-2 variant. Rather than applavd
their generosity and openness, travel bans have had the
opposite effect and could be damaging o the health
response, economy, and freedom of movement. This

such as South Africain adifficult

unless countries are able to completely seal their
borders to travellers from all nations. Predictably, soon
after the UK travel ban announcement, cases of the
omicron variant were reported in Europe,”the UK, North
America, and, as of Dec 2, 2021, 25 countries in total.*
Paradaxically, the most concerning SARS-CoV-2 variants
for a highly vaccinated population would likely arise in
a high transmission environment where there are high
levels of vaccine coverage, such as the UK, France, or
taly, to name but a few.*

position, and potentially threatens future willingness to

New Zealand has comprehensively restricted  [SNEEN

COVID-19 numbers but only theough its geographical
location, totally sealing off of travel, and implementing
aggressive hotspot management and strict lockdowns.
Elsewhere, despite selective travel bans, successive
SARS-CoV-2 variants of concern have spread widely.
Just & months after its discovery, the beta variant was

o ot com 10m

Mendelson M, et al. Lancet 2021
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In Spite of the negative international
region SA prepared and responded
to Omicron wave.

Early identification, booster in health
care workers and older age,
prepared hospitals, no alcohol, no
lockdown,

Very low mortality in South Africa
We also described the BA.2, BA.4

and BA.5 Omicron lineages in
record time and made data public.

Tegally et al. Nature Medicine 2022.
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Variant Consortium (co-
lead by Prof Hanekom)

A 4

- Over 500 scientists

- ZAR 150 million
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CERI: a specialized genomics centre for &%’

Africa CDC & WHO AFRO

Operationalization of the network Leverage on existing capacity

Specialized Genomics and
Bioinformatics Centers (SGBC)

Regional
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» Access to sequencing facility
AFRICA CDC 7@ World Health

Organization Tessema et al. Lancet Microbe 2021
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Produced Genomic data
for 24 Countries in Africa
& trained 48 countries.

CERI mandate is to
support all 54 African

member states, large
training program (funded
externally) for
Fellowships (later in the
presentation).
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ellenbosch
Capacity development: Tral n | ng @ e Gmocian:

 Provided hands-on and virtual short-term
training opportunities to 510 fellows from 48
different African countries

« Short-term fellowships (2 to 4 weeks) that
provide hands-on individualized training

« Middle-term fellowships (2 to 11 Months)
that provide hands-on individualized training

* Long-term fellowships (1 to 3 years)
postgrad degrees of post-doctoral
fellowships

 Regular virtual courses in the analysis of
sequencing data for 100s of African
participants

T g" XN World Health
=EEE ROCKEFELLER  AFRICA CDC e Organization
..... » FOUNDATION = ===y s i)

El Abbott
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Juma et al. BMC Genomics (2022) 23:520 .
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Genomic surveillance of Rift Valley fever Gk
virus: from sequencing to lineage assignment

John Juma'?, Vagner Fonseca®**®, Samson L. Konongoi]'?, Peter van Heusden?, Kristina Roesel’,
Rosemary Sang?, Bernard Bett', Alan Christoffels?, Tulio de Oliveira®*%° and Samuel O. Oyolal*

Abstract

Genetic evolution of Rift Valley fever virus (RVFV) in Africa has been shaped mainly by environmental changes such

as abnormal rainfall patterns and climate change that has occurred over the last few decades. These gradual environ-
mental changes are believed to have effected gene migration from macro (geographical) to micro (reassortment) lev-
els. Presently, 15 lineages of RVFV have been identified to be circulating within the Sub-Saharan Africa. International
trade in livestock and movement of mosquitoes are thought to be responsible for the outbreaks occurring outside
endemic or enzootic regions. Virus spillover events contribute to outbreaks as was demonstrated by the largest
epidemic of 1977 in Egypt. Genomic surveillance of the virus evolution is crucial in developing intervention strategies.
Therefore, we have developed a computational tool for rapidly classifying and assigning lineages of the RVFV isclates.
The computational method is presented both as a command line tool and a web application hosted at https://www.
genomedetective.com/app/typingtool/rviv/. Validation of the tool has been performed on a large dataset using gly-
coprotein gene (Gn) and whole genome sequences of the Large (L), Medium (M) and Small (S) segments of the RVFV
retrieved from the National Center for Biotechnology Information (NCBI) GenBank database. Using the Gn nucleotide
sequences, the RVFV typing tool was able to correctly classify all 234 RVFV sequences at species level with 100%
specificity, sensitivity and accuracy. All the sequences in lineages A (h=10),B (n=1),C(n=88),D (n=1),E(h=3),F
(n=2),GM=2),H({N=105),1(n=2),)(n=1),K(n=4),L(n=8),M(n=1),N (n=5) and O (n=1) were also correctly
classified at phylogenetic level. Lineage assignment using whole RVFV genome sequences (L, M and S-segments) did
not achieve 100% specificity, sensitivity and accuracy for all the sequences analyzed. We further tested our tool using
genomic data that we generated by sequencing 5 samples collected following a recent RVF outbreak in Kenya. All the
5 samples were assigned lineage C by both the partial (Gn) and whole genome sequence classifiers. The tool is useful
in tracing the origin of outbreaks and supporting surveillance efforts.

Availability: https://github.com/ajodeh-juma/rvivtyping

Keywords: RVFV, Rift Valley fever virus, Genotyping, Genomic surveillance, Lineage, [-segment, M-segment,
S-segment, Glycoprotein Gn, Sequencing
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SARS-CoV-2 - Tegally et al. Science 2022

- Mix of local sequencing and sending abroad

- Countries with the ability to sequence locally have produced
the most sequences

- Remaining blind-spots and under-representation of several
countries

- Expansion in sequencing facilities all over the continent for
SARS-CoV-2

- Unique opportunity to expand genomic surveillance for
Dengue in Africa
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Epidemiology of Dengue in Burkina Faso (2016 — 2020) ( Stellenbosch ~ CERI

Produced 55 near whole genomes + gPCR serotyping results from ~300 samples VUNIVESITH] Recponse and Innovation

UNIVERSITEIT

Mean Index P (+2 months) . Dengue Cases

=)
o
=
g * Recorded monthly cases vs transmission
1.00 . . . .
%10 potential estimates (index P) for Burkina
2 . Fasofrom 2016 — 2020
% 5 e Sequences generated by CLIMADE /
& g s IRESSEF may help improve
o " understanding of Dengue circulation in
S Burkina Faso —i.e. whether there has
= e et s s s been persistence circulation from 2017
@ . | — l . [==] " p— _. EOUC|l7 z%?rs 2%‘1:13 2%“,'9 zomqs z}égu 2%553 2%22 2%?1 2%%'2 2%?2
L0 ——— T ate outbreak to more recent 2019 outbreak.
o A S & N *  Clear pattern of serotyping cycling
> > > > >
. Months
Sequences CLIMADE generated Previously generated

Integrated Modelling - Correlates of Dengue transmission in West Africa — What could affect the spatial dispersal and growth of Dengue in the region?

D E N V 1 Aedes Aegypti Population densi Vegetation
Air Traffic Flow

08

06

04 p g

e =

Typical year transmission potential - median Typical year transmission potential at peak Tonth Cases (Burkina Faso 2016-2017)
Transmission potential * Population
A Density

2015 2016 2017 2018 2019

2016 2017 2018 2019 2020

School for Data Science and Computational Thinking, Faculty of Science and Faculty of Medicine and Health Sciences, Stellenbosch University



: : : (| Stellenbosch  CERI
Dengue in Ethiopia CANERSITY,  Soelerseme

UNIVERSITEIT

Dengue
Cases

s 10000
1000

100
||

O Samples

A Dengue in Ethiopia

Cases Afar . Dire Dawa . National Count Genomes Afar Dire Dawa

Afar
5288: Oromia
1000 -
509 e T e
Dire Dawa
Q2209 ]
3 lgg§f _ _ _ _ i _J'h.l——
O D G
National Count ' midpoint Sex . i . v
7500 - '
128% N _ _ _ __-L‘Il‘.--— ‘ h.._— P 45
Feb Apr Jun Alg ot Dec Feb Apr %
2023 2023 2023 2023 2023 2023 2024 2024 o) 30-44
O
o 15-29
» Sequenced 54 and produced 33 near-whole-genomes (~90%) 2
« 5 DENV1III_A (all Dire Dawa) =
« 28 DENV3IIl_B (n=1 Afar, 27 Dire Dawa) 1412108 6 4 2 0 2 4 6 8101214

Count

School for Data Science and Computational Thinking, Faculty of Science and Faculty of Medicine and Health Sciences, Stellenbosch University



IYUNIVESITHI Response and Innovation
UNIVERSITEIT

@[ Stellenbosch  CERI
Phylogenetic Results — DENV3 _IlIB

Dengue serotype 3, genotype lll, major lineage B Both Clusters have long branches meaning some level of cryptic
Two transmission clusters transmission in unsampled location

Cluster 1 — closely related to 2023 sequence from lItaly (e.g. Somalia, Djibouti, Sudan, Egypt)

Cluster 2 — Seems to be introduction from India through Saudi Arabia
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Forecasting risk: Seasonality of Dengue
Transmission Suitability in Africa

Ecological Modelling
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Used different types of modelling
to forecast transmission risk
Transmission seasonality well
correlated between South
America and Eastern and
Southern Africa

Can inform the risk of
importations and onward local
transmission and surveillance
strategies
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Modeling spatiotemporal risks of dengue &%fﬁﬁﬁﬂfﬂk"““ e e
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Dengue transmission suitability
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Senegal In real-time
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|dentified a novel strain of the West African genotype, phylogenetically distinct from strains circulating
In previous outbreaks. Suggests likely new spillover from sylvatic cycles in rural Senegal and
potential of seeding larger epidemics in urban settings in Senegal and elsewhere
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CERI fellows and
epidemic
characterization
(2024)

New strain of West African clade of
Chikungunya leaving the sylvatic cycle
(Senegal) in area with higher temperature
increase.

Largest outbreak of Dengue in Ethiopia, close
association with Italy Dengue 3, Genotype |
outbreak in Sept 2023 (potential intro from
Italy?)

Reemergence of Dengue in Burkina Faso
from 2019 (cryptic transmission) from rural
area moving to urban area.

New lineage of Cholera in Malawi, associated
Pakistan, both amplified by severe floods.

New lineage of Cholera in Cameroon (not

associated with southern Africa, but endemic
in West Africa).
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ZAR 1,5 billion investment in the building. ZAR 4,5 bi"ibn investment in equipment and personnel
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. Stellenbosch  CERI
Office and Laboratory space: FS E%I
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Large investment to create the first School for Data Science and
Computational Thinking to advance data analysis, Al, financial forecast and

modeling.
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IN AFRICA

Our own campus in a

wine farm
(Wallenberg & Nobel - to attract talent (which was more difficult in

foundation campus) * Durban or even Cape Town)

- In summary, amazing facilities that are able
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Conclusion &q Stellenbosch  CERI

® CERI is an state-of-the-art facility that provides genomics and bioinformatics support to African
countries and LMICs elsewhere.

® It has advanced capacity in scientific research and response to epidemics supporting the
development of research and industrial development in Africa.

®  Large capacity building program that can be expanded.

®  Strategic partnership with Wellcome Sanger Institute to replicate model global...

o

Imagine, 25 CERUI’s in the globe with linkage to discovery and impact science...
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