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/oonotic origins in
Pandemics

* Points of detection higher in
the chain give higher
opportunities for prevention

REVIEWS

3_.@APP]_ICATIONS OF NEXT-GENERATION SEQUENCING

Towards a genomics-informed,
real-time, global pathogen
surveillance system
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Can genome sequencing be mobile?

Pathogen
« Genome size

Sequencing
» Cosl
» Portability
* Sequencer performance
* Depth of coverage

Processing
= Extraction efficiency
* Physical enrichment
* Library preparation
= Contamination

Host
* Phase of infection
= Pathogen titres

Sample
* Sample type
* Preservation

Informatics

= Computer power

= Internet connection

= Reference databases

= Closely related species
» Pipeline performance
= Confidence thresholds

Action

= [nterpretable report
e Clear clinical or
epidemiological action




. COVID-19 - MicrolLab

o Genomics for Surveillance & Genetic Epidemiology

Oxford Nanopore based Pathogen Detection
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Affordability, Low-resource, Speed and Sensitivity



Other options coming




Micro Labs

e Affordable

e Fast

i GENOME SEQUENCING LAB AT THE
e Low infrastructure BN

requirement
e Low to Medium
throughput




Designing a
genome

surveillance
program

Capacity and
capability
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Collaborate with
partners for supg
and capacity buil

Assess whether
minimum needs
performed or ext
support is prefen

Perform sequenc
for the set goals

Perform sequenc
for the set goals,
support others
where possible

SARS-CoV-2 genomic sequencing for public health

goals

Interim guidance

% World Health

8 January 2021 s ¥ Organization




What / How to sequence?

cases

* Sentinel
Sa m p | i ng Sequencing of known and

notifiable diseases
Synptoms

* Natural
reservoirs or
I ‘!' Healthy livestock
pools |.|
° SeWage Metagenomics of )‘ (
slaugtherhouse waste

Environment Vectors
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Sequencing of known and
notifiable diseases

Metagenomics of
urban sewage
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Sentinel metagenomics

Metagenomics of pools of mosquitoes and other vectors of wildlife

FE.M. Aarestrup et al. / The Lancet Regional Health - Europe 9 (2021) 100210



Outbreak isolate % Control isolate

DNA sequencing

To detect in the field __ B
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' Syndromic
surveillance| |

Mapping disease emergence factors P Collaction of

epidemiological
data
Pandemic Preparedness »
Hotspot identification
Deployment of I
additional resources
* Intergrated One Health programs ~ (Locatsurveilance)
CCo{lection and sequencing of pathogen samples}
5

* More than just enhancing
surveillance and coupling it to
novel technology — it is about
engagement, trust, cooperation

. . . Environment Wildlife 2?1'::1“'::{:;‘: pg;gfia':;i A Patients )
and building local capacity | 1 .
(Rapid-response activation)
Full genomic work-up of <=——— Pathogen signal

individual samples

Deposition in publicly
accessible databases

[Global community analyses)
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