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To respond effectively to epidemics through 

pathogen genomic surveillance, enhance 

biomedical discovery, and improve the 

treatment, diagnosis and prevention of human 

diseases in Africa

CERI’s Vision
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HIV/AIDS Research in Africa 

Goedhals N, Rossouw I, Hallbauer U, 

Mamabolo M, de Oliveira T Lancet 2012

de Oliveira et al. 

Nature 2006

de Oliveira T et al. 

Lancet HIV 2017

Community ARV decrease 

infections

Tanser et al. 

Science 2013

Community-wide phylogenetics: 

1,589 viruses sequenced
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Genomics Surveillance on the 
move & in real-time

Entomology DNA sequencing

Bioinformatics Logistics

ZIBRA Motorhome - LACEN – Campo Grande

- Zika origins in Brazil north 

east, the Amazon.

- Introduction and outbreaks of 

Chikungunya

- Reemergence of Yellow 

Fever Virus in Brazil 

and Angola

- The largest Latin American 

outbreaks of Dengue.

- Mayaro, a new virus?

- West Nile Virus
from horses to humans?.   

From 2017 to 2020:

NAVIO - FioCruz – Pantanal
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On January 11th Edward Holmes, a 

virologist at the University of Sydney, had 

posted the first full genetic sequencing of 

the new coronavirus on behalf of a 

consortium led by Yong-Zhen Zhang at 

Fudan University in Shanghai, 

to virological.org. This was followed the next 

day by a post on the biological preprint 

server BioRxiv, since accepted by Nature.

http://virological.org/
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Network for Genomic Surveillance in 
South Africa (NGS-SA)
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First Wave – Introductions from Europe 
– setting up local transmission

Tegally et al. Sixteen novel lineages of SARS-CoV-2 in South Africa

Nature Medicine 2021 



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

Distribution of SARS-CoV-2 lineages
South Africa

Tegally et al. The emergence of 501Y.V2 (Beta) 

Nature 2021
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1) 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

Communication process:
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501Y.V2 escape from vaccinee sera
ChAdOx1 (Oxford/Astra Zeneca) phase 1b/2 trial

Madhi et al. NEJM 2021

Pseudovirus assay Live virus assay

Answer: Neutralization strongly attenuated: 15/19 (79%) in pseudovirus

assay and 11/19 (58%) in live virus assay had no detectable neutralization

Question: Does plasma collected from people after receipt of the 

ChAdOx1 vaccine neutralize the 501Y.V2 virus?

30003000

3000

Original RBD-only 501Y.V2

3000

50

400

N
e

u
tr

a
liz

a
ti
o

n
 t

it
re

 (
IC

5
0
)

3000

Original RBD-only 501Y.V2

3000

50

400

N
e

u
tr

a
liz

a
ti
o

n
 t

it
re

 (
IC

5
0
)

Original B.1.351RBD-only

Original B.1.351RBD-only

Vaccine

Placebo

>400 50-399 <50Titre

Original B.1.351RBD-only

Original B.1.351RBD-only

GMT 297 85 74

GMT 508 154 111

N
e

u
tr

a
liz

a
ti
o

n
 (

ID
5

0
)

N
e

u
tr

a
liz

a
ti
o

n
 (

ID
5

0
)

256

64

16

4

1

B.1.1 B.1.351

N
e
u

tr
a

liz
a

ti
o
n
 (

P
R

N
T

5
0
)

Vaccine

256

64

16

4

1

B.1.1 B.1.351

N
e

u
tr

a
liz

a
ti
o

n
 (

P
R

N
T

5
0
)

Placebo



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

Are vaccines clinically effective against Beta? 

Pseudovirion and live virus 

Lab assays

Clinical 

efficacy (mild / 

mod)

Clinical 

efficacy (mod / 

severe)

Clinical 

efficacy (hosp

/ severe)

2 to 4 fold  - 57% 85%

1 to 3 fold  - - 100%

6.4 fold  - - -

- - - -

3 to 86 fold / ko -22% - -

- 49% - -

1.6 fold  - - -

- - - -

* Single dose

Sinopharm

de Oliveira & Karim, NEJM, 2021
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Distribution of SARS-CoV-2 lineages
South Africa – Discovery of Omicron

Viana et al. The emergence of Omicron. Nature 2022
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Speedy identification of Omicron as VOC

Viana et al. The emergence of Omicron. Nature 2022
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Omicron – Live virus outgrown 

(Reduction of neutralization as expected from 

mutations)

Cele et al. Nature 2022
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Ineffective travel ban: Global spread of Omicron

Mendelson M, et al. Lancet 2021

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!

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

Supported by the DSI and the SA MRC

Msomi N, Mlisana K, de Oliveira. Lancet Microbe 2020

Variant Consortium (co-

lead by Prof Hanekom)

- Over 500 scientists

- ZAR 150 million 

DSI/SAMRC

- Raised over ZAR 2 billion 

of external funding

(Genomics, Virology,

Immunology, Clinical Trials, 

Epidemiological modelling)

WHO mRNA Hub
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CERI: a specialized genomics centre for 

Africa CDC & WHO AFRO

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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Capacity development: Training
• 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
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Holistic collaboration – share 
protocols, datasets, analysis 

scripts and training.

Wilkinson et al. Science 2021

Tegally et al. Science 2022
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CLIMADE – Started in 2022 with training of 
fellows and pivoting from COVID-19

Disease 
Occurrence & 

Incidence
Genomic Data Human Mobility Climate Human Population

Mosquito 
Distribution

transdisciplinary data generation  and analysis
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Over Half of known pathogens outbreak will 
increase due Climate Change

Over half of known human pathogenic diseases can be aggravated by climate change. Mora et al., 2022, Nature 

Climate Change

Slide kindly provided by Houryiah Tegally
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ALERT | FAO | 
Increased risk 
of Rift Valley 
fever (RVF) in 
Southern 
Africa
(March 2022)
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Collaboratio
n between 
SA and 
Kenya

Sequencing 
& analysis 
methods.
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• Lineages 

• A to O

C

H

K
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mRNA Hub 
South Africa

Working with Afrigen, 

SAMRC and the mRNA 

Hub in Cape Town to 

characterize genomes for 

potential mRNA vaccines 

production in South Africa
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Dengue Genomic Surveillance in Africa

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

52,056 genomes
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• Recorded monthly cases vs transmission 

potential estimates (index P) for Burkina 

Faso from 2016 – 2020

• Sequences generated by CLIMADE / 

IRESSEF may help improve 

understanding of Dengue circulation in 

Burkina Faso – i.e. whether there has 

been persistence circulation from 2017 

outbreak to more recent 2019 outbreak.

• Clear pattern of serotyping cycling

Epidemiology of Dengue in Burkina Faso (2016 – 2020)
Produced 55 near whole genomes + qPCR serotyping results from ~300 samples

DENV2 DENV1 Population density
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Typical year transmission potential at peak month
Cases (Burkina Faso 2016-2017)
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Integrated Modelling - Correlates of Dengue transmission in West Africa – What could affect the spatial dispersal and growth of Dengue in the region?
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Samples

• Sequenced 54 and produced 33 near-whole-genomes (~90%)

• 5 DENV1III_A (all Dire Dawa)

• 28 DENV3III_B (n=1 Afar, 27 Dire Dawa)
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Phylogenetic Results – DENV3_IIIB

Dengue serotype 3, genotype III, major lineage B
Two transmission clusters

Cluster 1 – closely related to 2023 sequence from Italy

Cluster 2 – Seems to be introduction from India through Saudi Arabia

Both Clusters have long branches meaning some level of cryptic 

transmission in unsampled location

(e.g. Somalia, Djibouti, Sudan, Egypt)
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Forecasting risk: Seasonality of Dengue 
Transmission Suitability in Africa

Versus South America

- 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

Ecological  Modelling

(In preparation)
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Modeling spatiotemporal risks of dengue 
introduction in Africa

Poongavanan J et al Lancet Planetary Health (submitted)

Travel flux

Dengue transmission suitability

• East African countries - higher risk of importation 

from Asia 

• West African countries - larger risk of importation 

from South America

• Some countries with high risk of importation, e.g. SA, 

experience low local transmission potential

• Mauritius, Uganda, Ivory Coast, Senegal, and Kenya 

are identified as countries susceptible to dengue 

introductions  
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Sequencing Chikungunya in 
Senegal in real-time
Outbreak Analytics

Identified 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 III 
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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Office and Laboratory space: FMHS

ZAR 1,5 billion investment in the building. ZAR 4,5 billion investment in equipment and personnel
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Office and Laboratory space: FS

Large investment to create the first School for Data Science and 

Computational Thinking to advance data analysis, AI, financial forecast and 

modeling. 
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Our own campus in a 
wine farm 
(Wallenberg & Nobel 
foundation campus)

• In summary, amazing facilities that are able

• to attract talent (which was more difficult in 

• Durban or even Cape Town) 
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Conclusion 

• 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… 

• Imagine, 25 CERI’s in the globe with linkage to discovery and impact science… 
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