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Why is WGS capacity so important in LMIC?

2

(A) SARS-CoV-2 sequences 
shared on GISAID per capita 
per continent 

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

• 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.

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

Data from July 2025



Why is WGS capacity so important in LMIC?
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• Earlier local detection and characterization of 
(mpox) outbreaks and outbreak response

• Continued surveillance of endemic and 
emerging pathogens

• Better representative genomic surveillance

• One health prospective 

• Reduced dependence on external 
laboratories

• Sustainable expertise and infrastructure
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What kind of challenges do you 
think you would face when 
performing fieldwork in LMIC?
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Study Area
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Central part of the African Great Lakes: a 
region of high population density and 
biodiversity, as well as huge endemic and 
epidemic disease challenges, yet limited 
surveillance

Rough and remote terrain has potential 
implications:
• Limited sample cold-chains leading to reduced 

sequencing succuss 
• Limited supply-chains leading to long waiting times, 

high shipping costs and interruptions in supply



Timeline 
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2024 (January)
Mpox outbreak – WGS

Rwanda

2024 (May) 2025 (October)
Sequencing capacity 

workshop – WGS and 
metagenomics

Rwanda

2027…

2024 (September)
Sequencing capacity workshop 

– WGS and metagenomics
Tanzania

2026 (January -)
Remote sequencing capacity 

– WGS and metagenomics
 Burundi and Rwanda 

Mpox outbreak – 

qpcr and WGS
Rwanda
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Sequencing workshop – Rwanda (Huye) 2024 and 2025

Sequencing workshop – Tanzania (Kilimanjaro Clinical Research Institute) 2024



Metadata and sample overview

Designed 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

 

Samples and metadata provided from partners

• 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 
8

Scenario A:

Scenario B:



Planning and logistics…..
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What is currently available on-site?

What do we need to send? 

- Storage and transport conditions (e.g., cold chain differences)

- Permission forms 

- Transport challenges (e.g., boxes stuck at airport security)

What do we need to bring in-person?
Scheule el al., 2025
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Sequencing assay depend on 
sample quality

Question: Can you think of 
some strategies to retain 
sample quality?
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Sample storage, quality and transport

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

11



Sample storage, quality and transport

WGS (and metagenomics) assays reliant on sample quality
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2 days transport with failed cold chain 
and poor sequencing result

Mpox EQA sample (same reagents)
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NGS/qPCR 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
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Equipment on site and cross contamination risks

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 1µl

• Filtered pipette tips and compatible tips/pipettes

• Negative controls (extraction control and non-template controls)!

14



Equipment on site and cross contamination risks

NGS/qPCR very prone to pipetting inaccuracies and cross contamination
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Pipette and tips mixTry to separate extraction and amplification steps 
as much as possible



Power cuts and internet

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. 

16
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Can you think of some ways to 
best negate power cuts and 
internet challenges?
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Power source and internet

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 

18



Power source and internet

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. 

19

Two power cuts during orthopox PCR



Bioinformatic challenges within LMIC

• 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

20



In summary
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• 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
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Reusing this content
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You are free: 
 to share – to copy, distribute and transmit the work 
 to remix – to adapt the work 

Under the following conditions; you must attribute the work in the manner specified by the 
author or licensor but not:

• in any way that suggests that they endorse you or your use of the work
• in any way that suggests you are author of the work.

This work is licensed under the Creative Commons (http://creativecommons.org)
Attribution 4.0 Generic license

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 
also allow it to be easily shared. (ECV1-29/9/11) 

Terms of usage (Learning Portal)

http://creativecommons.org/
https://learning.ecdc.europa.eu/mod/page/view.php?id=39796
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