
CERI & KRISP Newsletter
Volume 7, Number 2, February 2023

Hero Image Here

Introduction
Welcome to the first edition of the CERI & KRISP
Newsletter for 2023. Building upon the foundation
that was laid during the course of last year, we are
excited for the year ahead and remain committed to
expanding our epidemic research and response
efforts around the world. Key to this are our
continued international partnerships and
collaborations, the move into our new state-of-the-art
laboratory space and the expansion of our research
team as we welcome seven new postdoctoral fellows.

The new year started off with global concern over an
emerging COVID-19 sub-variant, XBB.1.5 and the
unfolding situation in China. Our role was to allay
fears back home and utilise our genomics surveillance
network to track the sub-variants progress into
Southern Africa.

We also had the privilege of being the last paper
published in Nature in 2022, followed by critical
research into spatial-temporal dynamics of Yellow
Fever in Brazil.

A variety of media coverage showed a different side
to our work and the team who work tirelessly behind
the scenes, with visits from the Discovery Channel,
CNN and the BBC World Service. Links to these
different forms of media to follow.

Highlights
News: Nature – Coronavirus variant XBB.1.5 rises in
the US – Is it a global threat?

Publication: Nature Microbiology – SARS- CoV-2 
Africa Dashboard for real-time COVID-19 
information

News: Stellenbosch University – SU Scientists first to 
detect new ‘kraken’ COVID variant in SA

Publication: medRxiv – Genomic epidemiology sheds
light on the recent spatio-temporal dynamics of
Yellow Fever virus in Brazil

Feature: In the Media – Podcasts, video features and
The Virus Hunt Ep.1

Photo credit: Lee-Ann Olwage –
Voted as one of Science’s favorite photo’s of 2022

Special Edition: 
Opening of the Largest Genomics Facility in Africa



CERI new state-of-the-art genomics facility at BMRI building at Stellenbosch 
University Tygerberg Campus, Cape Town.

After years of constructions & one of the biggest investment in scientific infrastructure in SA (ZAR 
1.5 billion), we finally open the largest genomics facility in Africa! Together with collaborators, we 
will advance genomics in Africa to the next level! #Science #Africa

From Top Left: Next Generation Sequencing room at CERI. Internal view from the atrium at the BMRI building.
Robert Habeck, Minister for Economic Affairs, Climate Action & Vice Chancellor Germany walks in CERI new labs
with Prof. Tulio de Oliveira. President Cyril Ramaphosa & Minister of Science & Innovation, Dr. Blade Nzimande,
visit our new labs. New facilities have 18 seminar rooms, 6 of them with kitchen to socialize after scientific talks.
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https://twitter.com/hashtag/Science?src=hashtag_click
https://twitter.com/hashtag/Africa?src=hashtag_click
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Full automation: from sample storage to high-throughput DNA sequencing 
services (from pathogens to Human Genomes)

Novaseq X
(Arriving 2023)

Nextseq 2000
(x2)

Miseq
(x3)
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Novaseq 6000
(x2)

ONT GridIon
(x3)

RNA/DNA
extraction

Library 
preparation

NGS sequencers

Biorepository
7 million samples



Next Generation
Sequencing (NGS) Service

NGS can address a broad range of research topics involving 
genomes exploration in basic, applied, and clinical research.

Applications include:

• Whole Human Genomes
• Whole Human Exomes 
• Animals and Plants Genomes
• Targeted genomic regions
• RNA sequencing (RNA-Seq)
• Bacterial and fungi sequencing
• Microbiome (16S and ITS)
• Viral sequencing 
• Metagenomics

Short-read technology Illumina (NovoSeq, NextSeq, MiSeq)
llumina has developed high-throughput sequencing systems that produce high 
quality data, for varied mid-throughput or high-throughput applications including 
whole-genome sequencing (WGS), whole-transcriptome sequencing (RNA-Seq), 
exome sequencing, metagenomics (16S and ITS), targeted DNA resequencing and 
amplicon sequencing.

Long-read technology Oxford Nanopore Technology
The systems that we use (MinION and GRIDION) generates up to 250 gigabases
(Gb) of sequence data. The portable sequencer produces ultra-long reads (tens to 
hundreds of kilobases (Kb) which enables the assembly and accurate 
characterisation of complete genomes, pathogen detection/microbiome analysis.

Sample collection and shipment service
As part of our field support, we offer sample 
collection regionally, nationally and internationally. 
For more information about shipment and forå
quotations suitable to your needs please contact us.

Turnaround time:
10 days

Mr Sibusiso Khanyase

Dr Yeshnee Naidoo 
Dr Jennifer Giandhari

khanyases@ukzn.ac.za +27 31 260 4049 

naidooy@sun.ac.za +27 21 927 7179
giandharij@ukzn.ac.za +27 31 260 4914

For quotes:

Technical Enquires:
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PHOTO AWARD: CERI’s team photo makes Science Favorite Photos

The SARS-CoV-2 Africa dashboard is an interactive 
tool that enables visualization of SARS-CoV-2 genomic 
information in African countries. The customizable 
app allows users to visualize the number of sequences 
deposited in each country, and the variants circulating 
over time. Our dashboard enables near real-time 
exploration of public data that can inform 
policymakers, healthcare professionals and the public 
about the ongoing pandemic.

Tulio de Oliveira (right), with trainees and colleagues outside his institute’s offices in 
Stellenbosch, South Africa, aims to build Africa into a scientific powerhouse by training 

Africans. Photo by: LEE-ANN OLWAGE. FROM THE SCIENCE ARTICLE – AN ADVOCATE FOR 
AFRICA. SCIENCE, VOL 376, ISSUE 6615, 2022. 

Link to full article:: https://www.science.org/doi/epdf/10.1126/science.adf1656 

Every year, the photo team 
from Science select the best 
pictures for Science. Here is 
some of the other Science
collection of 2022’s best, from 
the edges of outer space to 
microscopic close-ups, from the 
genetics of ancient times to the 
discovery of new species.

CLOCKWISE FROM TOP LEFT): 
LAUREN DECICCA; NASAI; JOSEPH 
DEPASQUALE/STSCI, ANTON M. 
KOEKEMOER/STSCI, ALYSSA 
PAGAN/STSCI; STEFANIE LOOS; 
JUSTIN COOK; MATEO BARRENENGOA 
L.; LING LI/VIRGINIA TECH

Link to Science Favorite Photos: https://www.science.org/content/blog-post/favorite-2022-science-photos
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News: Who's most likely to save us from the next pandemic? 
The answer may surprise you?

"We do what we call meta-genomic 
sequencing," he says. De Oliveira says it's 
hardly surprising that the Global South has 
such a deep bench of infectious disease 
specialists. Spotting sudden epidemics is a 
forte of the Global South.

"One good example was how long it took the 
United States to have an effective genomic 
surveillance network. It took years.”

By contrast South Africa set up its surveillance 
network to look for COVID variants within 
months. Dr Yeshnee Naidoo, who was then 
part of the lab team at KRISP in Durban, still 
remembers how they swung into action at the 
first sign of the new strain — racing in before 
dawn to process a final set of samples that 
would confirm the findings.

Link to full article: 
https://www.npr.org/sections/goatsandsoda/2
023/02/02/1153625557/whos-most-likely-to-
save-us-from-the-next-pandemic-the-answer-
may-surprise-you

De Oliveira is a co-discover of the omicron 
variant of COVID. And he's one of a slew of 
disease hunters from middle- and low-income 
countries who are now racing to spot new 
pathogens before they can balloon out of 
control.

He says, when it comes to stopping the next 
brewing pandemic, the world's best hope is to 
look to scientists from this part of the world –
what's often called the "Global South.”

Why? Well it starts with these samples from 
Colombia sitting in the freezer. De Oliveira 
explains that the patients who gave the 
samples all had high fevers.

But the health workers at the clinic near the 
Amazon couldn't figure out what was making 
them sick. "They tried all the diagnostics and 
they failed," he says.

So now de Oliveira's lab is going to use a 
cutting edge process to see if they can figure 
out, what exactly was the virus or bacteria 
infecting the patients?

By Ilse Bigalke, FMHS Communications, Stellenbosch University, 16th January 2023

Photo credit: NIAID

By Nurith Aizenman, NPR, 2 February 2023
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NEWS: Coronavirus variant XBB.1.5 rises in the U.S. — is it a global threat?

The variant might not cause a big surge in infections 
or hospitalizations in many countries, thanks to high 
immunity built up from exposure to earlier waves of 
COVID-19 and vaccinations, particularly recent 
boosters for individuals most at risk of severe disease.
However, even if XBB.1.5 does not cause big COVID-
19 waves, it will be important to track the lineage 
closely, researchers say. The subvariant bears a rarely 
seen mutation that might enhance its infectivity —
and create an opportunity for further evolutionary 
gains.

Tulio de Oliveira, a bioinformatician at Stellenbosch 
University in South Africa, thinks researchers should 
look at hospital cases and other measures of disease 
severity to best measure XBB.1.5’s impact. Factors 
such as a cold snap in the Northeastern United States 
and holiday gatherings could partly explain the 
variant’s apparent surge, he says. “I think that many 
scientists are jumping to conclusions and predictions 
very early and with very little data.”

Link to full article:
https://www.nature.com/articles/d41586-023-00014-
3

Prevalence of a new subvariant of Omicron is 
increasing, but whether it will cause a big surge in 
infections or hospitalizations isn’t clear.

New year, new variant. Just as scientists were getting 
to grips with the alphabet soup of SARS-CoV-2 
variants circulating globally — your BQ.1.1, CH.1.1 
and BF.7 — one lineage seems to be rising to the top, 
thanks to a peculiar new mutation.

The XBB.1.5 subvariant now makes up around 28% of 
US COVID-19 cases, according to projections from the 
US Centers for Disease Control and Prevention (CDC) 
in Atlanta, Georgia, and its prevalence is on the rise 
globally. In the Northeastern United States, it seems 
to have rapidly out-competed the menagerie of other 
immunity-dodging variants that were expected to 
circulate alongside one another this winter.

“It’s almost certainly going to dominate in the world. I 
cannot find a single competitor now. Everything else 
is incomparable,” says Yunlong Cao, an immunologist 
at Peking University in Beijing whose team is studying 
the properties of XBB.1.5 in the laboratory.

Scientists caution that XBB.1.5’s impact, in the United 
States and beyond, is still far from clear. 

By Ewen Callaway, Nature - News, 9th January 2023
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FEATURE VIDEO: The Virus Hunt – South Africa 

Discovery Channel – South Africa 
leading the world on viral discovery

The Virus Hunt Series - 27th January 2023

From the Amazon jungle to village townships of 
South Africa, to crowded urban centers in India 
and finally cutting-edge surveillance sites in 
Chicago, follow a group of Coalition experts as 
they race the clock to stay one step ahead of the 
next viral threat.

The Abbot Pandemic Defence Coalition:
This industry-led global scientific and public 
health partnership is dedicated to the early 
detection of and rapid response to future 
pandemic threats. See how this global network 
of “eyes on the ground” identify, track, analyze, 
and test emerging threats around the globe.

Episode 1 – South Africa

Follow scientists from the Abbott Pandemic 
Defense Coalition as they race the clock to track 
the emergence of a possible new Covid-19 
variant in South Africa.

Video Link: https://abbott-discovery.com/south-africa
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FEATURE: BBC Podcast & CNN Video on Spiring Minds in Africa

The global nature of the COVID-19 pandemic exposed our team and our labs to a lot of 
international media attention over the past three years, however, January and February saw 
our team feature in several unique media projects which give richer insight into the work we 
are doing and the amazing people we have behind the scenes.  Here is a two selected feature 
news on BBC and CNN with links to the longer form content:

BBC Focus on Africa Special 
Podcast

As part of our special edition of Focus on 
Africa with guest editor, Professor Thuli 
Madonsela speak to Professor Tulio de 
Oliveira – one of the South African scientists 
who helped identify the Omicron variant. He 
talks about the discrimination African 
scientists often face.

African scientist reflects on Omicron 
discovery 

Podcast link: 
https://www.bbc.co.uk/programmes/p0dt1s9h

CNN Inside Africa - Four Minds 
Inspiring the Continent with 
Science & Technology

CNN feature including Prof. Tulio De Oliveira, 
from CERI at Stellenbosch University and 
KRISP, UKZN as one of the four most inspiring 
minds in Africa in 2022. The film also includes 
Dr. Shiulile Moyo, Prof Tulio de Oliveira’s past 
PhD student, who co-discovered with Omicron 
variant.

Video Link:
https://www.youtube.com/watch?v=BS4w72c
1eVY
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PUBLICATION: Genomic epidemiology sheds light on the recent spatio-temporal 
dynamics of Yellow Fever virus and the spatial corridor that fueled its ongoing 

emergence in southern Brazil

Spatial modelling revealed spatial hotspots with both 
past reporting and low vaccination coverage, which 
coincided with many of the largest urban centres in 
the Southeast. Phylodynamic analysis unravelled the 
circulation of three distinct YFV lineages, and 
provided proof of the directionality of a known spatial 
corridor of viral spread that connects the endemic 
North with the extra-Amazonian basin. 

This study illustrates that genomics linked with field 
sampling of animals and humans within a One Health 
framework can provide new insights into the 
landscape of YFV transmission, augmenting traditional 
approaches to infectious disease surveillance and 
control.

Link to publication: 
https://www.medrxiv.org/content/10.1101/2023.01.
13.23284525v1.full

Despite the considerable morbidity and mortality of 
Yellow fever virus (YFV) infections in Brazil, as well as 
its widespread presence in non-human primate host, 
our understanding of disease outbreaks is hampered 
by limited viral genomic data. Determining the timing 
and spatial corridors of YFV spread, as well as the 
geographic hotspots that link the endemic north of 
the country with epidemic extra-Amazonian regions, 
are central to predicting and preventing future 
outbreak events and epidemics. 

Here, we tracked the recent spread of the virus by 
integrating genome sequences of new YFV infections 
sampled from infected non-human primates and 
humans with both epidemiological and vector data. 
Through a combination of phylogenetic and 
epidemiological models we reconstructed the recent 
transmission history of YFV within different epidemic 
seasons in Brazil. A suitability index based on the 
highly domesticated Aedes aegypti was able to 
capture the seasonality of reported human infections. 

Fig 1: Human incidence of YFV in Brazilian macroregions, 2015–2022.
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Training & Capacity Building: The largest and Most Prestigious Bioinformatics
Workshop for Virus Evolutionary Analysis in South Africa in 2023
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Why Attend VEME 2023?

Computer-based approaches are central to clinical and 
biological research. The Virus Evolution and Molecular 
Epidemiology (VEME) 2023 workshop provides essential 
training for working in these cross-cutting fields.

This workshop gathers top researchers from across the 
world, who will provide in-depth understanding of both 
practical and theoretical concepts of bioinformatics. 
Participants will be equipped to address bioinformatics 
questions and offer insight to peers and society, 
advancing the field and improving public health.

Our programme consists of four separate modules that 
will provide an overview of the current methods used to 
analyze the vast data generated by modern DNA 
sequencing technologies, including:

1-Phylogeny inference;
2-Evolutionary Hypothesis Testing;
3-Next Generation Sequencing;
4-From Trees to Public Health Policy.

Practical sessions in these modules will involve software 
such as, PHYML, MEGA, PAML, HYPHY, IQ-Tree, BEAST, 
SpreaD3, UGENE, MEGA, RAxML, BEAST2, RDP4, FigTree, 
Genome Detective, among others.

Participants are requested to bring their own data set to 
work on during practical sessions.

The abstract and application deadline is 1st April 2023.

Selections of participants will be made by the first week 
after the deadline.

The registration fee of $700 covers attendance, coffee 
breaks and lunch. In each 4-day module, participation is 
limited to 30 scientists and is dependent on a selection 
procedure based on the submitted abstract and 
statement of motivation.

Thanks to the financial support from the Rockefeller 
Foundation / Africa CDC/ WHO / Abbott Diagnostics, a 
limited number of scholarships are available for scientists 
who experience difficulties to attend because of financial 
reasons. These scholarships will cover travel, 
accommodation and registration fees.



Funded by:

For more information please contact:

Prof Tulio de Oliveira, CERI at Stellenbosch University and KRISP, Nelson R 
Mandela School of Medicine, University of KwaZulu-Natal, Durban, South Africa.

E-mail : tulio@sun.ac.za & deoliveira@ukzn.ac.za.
Websites: www.ceri.org.za & www.krisp.org.za

Disclaimer: CERI at SU and KRISP at UKZN wishes to express its gratitude to the following funders for their generous
support for the production of this report: The Rockefeller Foundation, the Technology Innovation Agency (TIA) of the
Department of Science and Innovation (DSI), DIPLOMICS, a Research Infrastructures of the DSI, the South African Medical
Research Council (SAMRC), European Commission (EC) and the National Institute of Health. The newsletter is published as
open access under a Creative Commons ShareAlike 30 Unported license (http://creativecommonsorg/licenses/by-sa/30/)
and is available in printed format as well as electronically as PDF, Web-format, etc The contents of this report and the
opinions expressed herein are solely the responsibility of the authors and do not necessarily represent the official views
or policies of any of the funders.
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CERI & KRISP Papers

Advancing detection & response capacities for emerging and re-emerging pathogens in Africa
Nachega JB, Nsanzimana S, Rawat A, Wilson LA, Rosenthal PJ, Siedner MJ, de Oliveira T, Mills EJ. 
et al.  The Lancet (2023), https://doi.org/10.1016/S1473-3099(22)00723-X

Consequences of rpoB mutations missed by the GenoType MTBDRplus assay in a 
programmatic setting in South Africa
NR Mvelase, LP Cele, R Singh, Y Naidoo, J Giandhari, E Wilkinson, de Oliveira T, Swe-Han KS, 
Mlisana KP. African Journal of Lab Medicine (2023). https://doi.org/10.4102/ajlm.v12i1.1975

Genomic epidemiology sheds light on the recent spatio-temporal dynamics of Yellow Fever 
virus and the spatial corridor that fueled its ongoing emergence in southern Brazil
D Ulaeto, A Agafonov, J Burchfield, L Carter, C Happi, R Jakob, de Oliveira T, et al. Lancet 
Infections Diseuses (2023). https://doi.org/10.1016/S1473-3099(23)00055-5

Evaluation of miniaturized Illumina DNA preparation protocols for SARS-CoV-2 whole genome 
sequencing protocol.
S Pillay, JE San, D Tshiabuila, Y Naidoo, Y Pillay, A Maharaj, UJ Anyaneji, de Oliveira T. 
Protocols.io (2023) https://dx.doi.org/10.17504/protocols.io.n92ldpp8nl5b/v1
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