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Why is WGS capacity so important in LMIC? @ C

DISEASE FREVERTION

« Capacity to perform genomic surveillance at scale
is mainly present in high-income countries.

« Reflects not only technical gaps but also different
priorities, as well as broader structural and -
socioeconomic challenges inherent to the region. o - '
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(A) SARS-CoV-2 sequences
shared on GISAID per capita
per continent

« If we use SARS-CoV-2 as a case study....

(B) Number of SARS-CoV-2
sequences shared per African
country on GISAID

Data from July 2025 I




Why is WGS capacity so important in LMIC? @c

Collect appropriate samples from
humans, animals and/or the environment.

o o Sample collection
« Earlier local detection and characterization of B 7 :

(mpox) outbreaks and outbreak response © —_ taborstorywordlows

Extract, prepare and process samples

m (e.g. nucleic acid extraction, library prep, QC)

. . . )
e Continued surveillance of endemic and

e Sequencing
- Generate raw sequence data using
e I I lerg I ng pat hoge n S appropriate sequencting platforms

(e.g. Nanopore, Illumina)
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acity in LMICs

cing cap:

Bioinformatics

 Better representative genomic surveillance O B i

sequences using computational pipelines
- and tools.
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— Data interpretation
—— Identify pathogens, variants and transmission
pm— q patterns; assess antimicrobial resistance
and other key findings.
- Reduced dependence on external O 3 . cenioon
» P b . II Link genomic data with clinical, demographic
e
laboratories a2 e

and spatial information to understand
and track outbreaks.

* One health prospective

ple to impact — building

N

Public-health action

« Sustainable expertise and infrastructure o 0

s and strengthen preparedness
and response.




What kind of challenges do you
think you would face when
performing fieldwork in LMIC?
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Study Area @ C
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Central part of the African Great Lakes: a Rough and remote terrain has potential

region of high population density and implications:

biodiversity, as well as huge endemic and  Limited sample cold-chains leading to reduced
epidemic disease challenges, yet limited sequencing SUCcuss

surveillance  Limited supply-chains leading to long waiting times,

high shipping costs and interruptions in supply
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Timeline B
2024 (January) 2024 (September) 2026 (January -)
Mpox outbreak — WGS Sequencing capacity workshop Remote sequencing capa_C|ty
Rwanda — WGS and metagenomics — WGS and metagenomics
Tanzania Burundi and Rwanda

1

2024 (May) 2025 (October) 2027...
Mpox outbreak — Sequencing capacity
qpcr and WGS workshop — WGS and
Rwanda metagenomics

Rwanda




Sequencing workshop — Rwanda (Huye) 2024 and 2025 @
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Sequencing workshop — Tanzania (Kilimanjaro Clinical Research Institute) 2024
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Metadata and sample overview ‘%ﬁ C

Scenario A:

Desighed samples with made up scenarios

«  Best and most predictable option for a completed and rounded training (exercise) but not always reflecting
conditions/challenges of partner sites

. More standardized

Scenario B:

Samples and metadata provided from partners control
«  Reflects challenges on sites best (wet & dry lab) but predictability is low
«  More flexible = adapt to the situation

Some important considerations:
« What is the question or priority (etc. training, specific surveillance or outbreak scenario)
«  Crucial to make an overview of samples, define and collect critical metadata

«  Data protection measures/laws (anonymous names etc.)

«  Biosafety laws, sample inactivation and transport _




anning and logistics.....
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What is currently available on-site? —
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What do we need to send? .
- Storage and transport conditions (e.g., cold chain differences)
- Permission forms
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- Transport challenges (e.g., boxes stuck at airport security)
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Sequencing assay depend on
sample quality

Question: Can you think of

some strategies to retain
sample quality?

® The Slido app must be installed on every computer you're presenting from SlidO
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Sample storage, quality and transport @c
Question: Can you think of some strategies to retain sample quality?

« Cold chains on site, storage capacity (requires +4 °C fridge and -20 °C freezer)
« Sample preservation medium (e.g. Virus transport medium)
« Extract nucleic acids before (long term) storage/transport

« Wet lab strategies (e.g. centrifugation) and dry lab strategies (e.g. designing
short amplicons sizes) can help with potentially degraded and low viral load
samples
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Sample storage, quality and transport &

DISEASE FREVERTION

WGS (and metagenomics) assays reliant on sample quality

2 days transport with failed cold chain Mpox EQA sample (same reagents)
and poor sequencing result

Estimated N50*: 1.15 kb

Estimated N50*: 2.31 kb
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NGS/gPCR very prone to pipetting
inaccuracies and cross
contamination

Can you think of some ways to
reduce the impact ?

® The Slido app must be installed on every computer you're presenting from SlidO
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Equipment on site and cross contamination risks @c

Question: Ways to reduce the impact ?

« UV light (if not available, DNA buster/chlorine wipes etc.)

« Changing gloves often (if possible)

« Increase pipetting volumes above 1pl

« Filtered pipette tips and compatible tips/pipettes

« Negative controls (extraction control and non-template controls)!
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Equipment on site and cross contamination risks B
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NGS/gPCR very prone to pipetting inaccuracies and cross contamination

Try to separate extraction and amplification steps Pipette and tips mix
as much as po_s;ible__

T




Power cuts and internet @c

Occasional power cuts can impact assays all the way from nucleic acid extraction
to data analysis. Internet is also initially required to start nanopore sequencing.



Can you think of some ways to
best nhegate power cuts and
internet challenges?

® The Slido app must be installed on every computer you're presenting from SlidO
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Power source and internet @c

Question: Strategies to best negate this?

- Battery/power backup
- Essential on the devices prone to power cuts (real-time PCR, POC etc.)

« Laptops can bridge power cuts during nanopore sequencing and data analysis
pipelines

« E-sims or buying local sims for back-up internet



Power source and internet @ C
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Occasional power cuts can impact assays from nucleic acid extraction all the way
to data analysis. Internet is also initially required to start Nanopore sequencing.

Two power cuts during orthopox PCR

POWER FAILURE 06/07/2024 10:35:54

CT061208 cycle 16 step 4.

Pestenes

e e




Bioinformatic challenges within LMIC @ C
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« People have laptops to analyze with
different specs (database sizes etc.)

 Internet speed might be limited

« Backup data on hard drive (also good
for distributing programs, databases
etc.)

 Balancing time between wet and dry
lab

« Complex data interpretation




In summary @C

« LMICs remain disproportionately affected by infectious disease risks

« Regional collaborative capacity building efforts are beneficial to expand genomic
surveillance accessibility in these settings.

« Recognizing current capacity differences and highlighting the challenges in LMICs
is crucial
« to help expand and sustain genomic surveillance, thereby strengthening

national, regional and global decision-making.
« Beyond the technical hurdles, this work has yielded over 12 peer-reviewed papers

driven by interesting projects and incredible local collaborations



Recommended material to explore further @c

> Am J Trop Med Hyg. 2024 Jan 23;110(3):417-420. doi: 10.4269/ajtmh.23-0675. Print 2024 Mar 6.

Building Research Capacity in Low- and Middle-
Income Countries and Pandemic Preparedness:
Lessons Learned and Future Directions

Peter H Kilmarx 1, Karen A Goraleski 2, Erum Khan 2, John F Lindo 4, Nancy Gore Saravia > 6
Affiliations + expand
PMID: 38266289 PMCID: PMC10919184 DOI: 10.4269/ajtmh.23-0675 A

> Trop Med Infect Dis. 2025 Mar 31:10(4):90. doi: 10.3390/tropicalmed10040090.

Building Pathogen Genomic Sequencing Capacity in
Africa: Centre for Epidemic Response and Innovation
Fellowship

Eric Agholi 1 2, Molalegne Bitew 3, Christian N Malaka 4, Tiangay M P S Kallon 3,

Alhaji M 5 Jalloh >, Baron Yankonde ©, Doreen M Shempela 2 Jay F M 5Sikalima &, Mutale Joseph 7,
Mpanga Kasonde 7, Feleke M Demeke 8, Ayemfouo F | Valdese 2, Lele B Grace 9,
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Mariam Makange 21 Luka Sote 2, Ibrahimm Mugerwa 2 Julius Sseruyange &)
Patrick Semanda 24, Brian A Kagurusi 24, Abdualmoniem O Musa 2%, Kourush Fassihi 28,
Lavanya Singh 26 Monika Moir &7

Affiliations + expand
PMID: 40278763 PMCID: PMC12030795 DOI: 10.3390/tropicalmed 10040090 &
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communications medicine Perspective

A Nature Portfolio journal 8

Capacity building for genomic
surveillance of mpox and other emerging
diseases in resource-limited settings
within the African Great Lakes region

| ™ check for updates
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Richard Molenkamp ®, Joseph Nyandwi?, Marjan Boter’, Jules Minega Ndoli®, Luca M. Zaeck ®,
Jean Pierre Musabyimana®, Rory D. de Vries ®', Justin Bengehya Mbiribindi®, Freddy Belesi Siangoli®,
Saria Otani', Frank M. Aarestrup ®°, Marion Koopmans ®", Pacifique Ndishimye®'""20 &
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@ @ Attribution 4.0 Generic license
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to share — to copy, distribute and transmit the work
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The authors of this slide/page encourage educators, trainers, and professionals to include this
slide within their documents and presentations for rightful attribution of their works and thus
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