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Public Health Pathogen Genomics at the Africa CDC

Continental assessment of
genomics and bioinformatics
capacity was conducted

* In collaboration with ASLM
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oJanuary 2017:

Africa CDC officially
launched

o January 2020: Continental

consultation on Pathogen
Genomics




Public Health Pathogen Genomics at the Africa CDC

Major findings:
" Limited infrastructure and skilled workforce
" Laboratory and bioinformatics
" Enabling mechanisms
" Lack of policies and frameworks
" | eadership and coordination

" Supply chain, cost & custom challenges
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Public Health Pathogen Genomics at the Africa CDC

Major findings:
" Sporadic capacity

" >70% capacity in 5 countries

" Limited capacity in public

health institutions (< 30%)

Genomic-informed pathogen surveillance in Africa:

THE LANCET opportunities and challenges
Infe Ct|OUS Diseases Seth C Inzaule, PhD . Sofonias K Tessema, PhD . Yenew Kebede, MD . Ahmed E Ogwell Ouma, PhD
John N Nkengasong, PhD 2
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Public Health Pathogen Genomics at the Africa CDC
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Public Health Pathogen Genomics at the Africa CDC
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® COVID-19 Pandemic
August 2020:

Accelerating genomics-based surveillance for COVID-19 .
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Safeguarding Africa’s Health
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Africa Pathogen Genomics Initiative

Strengthening Laboratory Networks and Surveillance Systems

In Partnership with:

D)
” Oxford

BILLe MELINDA NANOPORE

(GATES foundation lllumlna( ""

,/ Technologies




Key components of the Africa PGI

7 ) Strengthening Africa CDC Institute of Pathogen Genomics

e Enabling mechanisms « Leadership e Partnerships
« Policies and guidelines e Coordination * Resource mobilization

Q Pathogen Genomics and Bioinformatics Network

e Continental network

N

@
Africa Pathogen \
Genomics Initiative §
(Africa PGI) /

&

o’

« Capacity building in 20+ NPHIs

@ NGS Academy

e Laboratory » Bioinformatics

» Genomic epidemiology

Data architecture and systems

» Data governance « Data utilization

e Data analyses  Data sharing

@ High-impact genomic-use cases
* Emerging and re-emerging diseases
» Endemic disease * NTDs
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" Accelerating SARS-CoV-2 sequencing in Africa




Acclerating SARS-CoV-2 sequencing in Africa

Africa CDC 2021 targets:

1. Operationalize the network and support the sequencing of 50,000 SARS-
CoV-2 genomes

2. Support member states with limited or no sequencing capacity through
sample referral — support at least 35 countries and 20,000 samples

3. Conduct hands on trainings to train at least 100 candidates in support of
SARS-CoV-2 Sequencing by Member States




Acclerating SARS-CoV-2 sequencing in Africa

Africa CDC and WHO AFRO COVID-19 Sequencing Network

Specialized Genomics and ACEGID SANBI IR | KRISP
Bioinformatics Centers (SGBC) Nigeria South Africa Kenya South Africa
Regional i E—
S i Hials Institut Pasteur IPD NMIMR Nigeria INRB CIRMF UVRI KEMRI NICD
equencing fubs Morocco Senegal Ghana CbC DRC Gabon Ugana Kenya South Africa
Morocco Senegal Ghana Nigeria DR Congo Gabon Uganda Kenya South Africa
Libya The Gambia Benin Cameroon Sao Tomé and Rwanda Djibouti Angola
Egypt Mali Liberia Central African Principe S.Sudan Eritrea Botswana
Tunisia Burkina Faso Sierra Leone Republic Equatorial Guinea Tanzania Ethiopia Eswatini
National Algeria Guinea Togo Chad Burundi Somalia Lesotho
5 Mauritania Céte d'lvoire Rep. of the Congo Seychelles Malawi
Sequencing Labs Sahrawi Arab Guinea-Bissau Comoros Mozambique
Democratic Republic Niger Namibia
Cabo Verde Zambia
Zimbabwe
Mauritius
Madagascar
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Acclerating SARS-CoV-2 sequencing in Africa

Specialised genomics centres and specialised Community of practice

bioinformatics centres that provide:

« capacity building or training for regional and national
laboratories

» quality assurance system,

« high-throughput sequencing services

» research and innovation in pathogen genomics
and bioinformatics

Specialised
centres

 Leverage &
strengthen _ Network

[Access to sequencing]

Public health laboratory designated by the
Ministry of Health to support national and
regional pathogen genomics activities

Regional pathogen
genomics laboratories

Public health laboratory designated
by the Ministry of Health to

perform country’s pathogen
genomics activities

~ Expand &
democratize -

. ; iﬁ\?
1 UranC®)  amc




Acclerating SARS-CoV-2 sequencing in Africa

36 Member States
referred SARS-CoV-2
specimens for sequencing

24,784
SARS-CoV-2 specimens

referred (124% of our target)

3 days

Average number of days
from sample pick up to delivery. Mar Apr May Jun Jul Aug Sep Oct Nov Dec
It ranges from 1 to 15 days.

Cumulative number of
referred specimens
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15

AFRICAN SOCIETY FOR LABORATORY MEDICINE




Acclerating SARS-CoV-2 sequencing in Africa

Leverage and strengthen regional hubs

Institut Pasteur du Maroc

$1.7M in subaward

to support SARS-CoV-2 sequencing in 10 regional hubs

Institut Pasteur de Dakar (IPD)

Uganda Virus Resaarch Institute (UVRY)

NoguchiMemorial Institute for Medical Research (NMIMR)

Africa Center of Excellence forGenomics of Infectious Diseases (AGEGID}

g +64,000 sequencing reagents S

Institut National de Recherche Biomédicale (INRB}
Reagents to sequence SARS-CoV-2 specimens

Intemational Livestock Research Institute (ILRI}

The KEMRIWellcome Trust Research Programme

12 sequencing equipment
lllumina: 4x NextSeq 2000s & 1x MiSeq Nationsl instiute for G B D
ONT 5x GnleNS & oK M’nION Mk1C C:n.tor:afanEpI:e:lier;:“r::::d Inn:ve:uz ECERI]]

Kwazulu-Natal Research Innovation and Sequencing Platform (KRISP)
The South African National Bioinformatics Institute (SANBI)
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Acclerating SARS-CoV-2 sequencing in Africa

Democratize and expand sequencing in NPHIs and NRLs

14 Member States

+35,000 reagents

Z Reagents to sequence SARS-CoV-2 specimens and/or to detect VOCs

12 sequencing equipment

ONT: 1x GridIONs & 11x MinION Mk1B/MK1C




Acclerating SARS-CoV-2 sequencing in Africa
Trainings on COVID-19 sequencing:

o 46 Member States
6 trainings
(4 hands-on & 2 virtual)
117 trainees
on SARS-CoV-2 sequencing
P 79 trained in hands-on & 38 trained in virtual

P 38 % of the trainees were females
» 44 Member States included in the hands-on training




Acclerating SARS-CoV-2 sequencing in Africa

Training on infectious substance handling and transport

3 trainings
on Infectious Substances Transport

a1l 39 trainees

trained on Infectious Substances Handling and Transport

o 34 Member States
included in the 3 trainings




Acclerating SARS-CoV-2 sequencing in Africa

... several other intaitves at national and
regional level are supporting SARS-CoV-
2 segeucning in Africa




SARS-COV-2 sequencing in Africa | 2021 at a glance

~60,000
e
@ 60K ot LS @ 60K!
: :
§’ §,50K
12X
3 2
more SARS-CoV-2 Q Q
sequences in 2021 ) 9. n
o o 20K;
(compared to 2020) (<’t) ~5.200 %
S sequences s
®* 0 ** ,
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SARS-COV-2 sequencing in Africa | 2021 at a glance

As of 31 Dec 2020 As of 31 Dec 2021

20 50

Member states with Member states with
>10 sequences >10 sequences

6 25

Member states with Member states with
routine* sequencing routinex sequencing

0.19% 0.87%

of confirmed cases of confirmed cases
sequenced sequenced

|| Member States with >10 SARS-CoV-2 sequences | Member States with limited or no SARS-CoV-2 sequences

*routine SARS-CoV-2 sequencing is defined by generating and sharing sequences in 7 out of the 12 months of the year




SARS-COV-2 sequencing in Africa | 2021 at a glance

Frequency of VOCs in Africa (as of 31 Dec 2021)
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SARS-COV-2 sequencing in Africa | Connecting the Dots

Components of a genomic surveillience ecosystem

= Sampling & sequencing strategy

= Laboratory systems

Public health
Decision

Data systems: analytics, interpretation
= Data interpretation and utilization to inform

public health decision making




SARS-COV-2 sequencing in Africa | Connecting the Dots

9 PCR AND
RNA EXTRACTION <> | LIBRARY PREPARATION

Publlc health
speECIMENS | S0 . . SEQUENCING
Decision

DATA @ GENOMIC
INTERPRETATION & — DATA ANALYSIS

REPORTING




SARS-COV-2 sequencing in Africa | Sampling &
sequencing strategy

Key considerations and lessons

Sampling & sequencing strategy
= Define the objective and purpose of sequencing ‘ ‘ R AND

LIBRARY PREPARATION

= Sampling and sequencing strategy should be developed
based on the local context

= Representative sampling and sequencing — to detect .. exs Pull;llc.h.ealth SEQUENC.NG
and monitor new variants of concern / ecision

= Targeted sampling and sequencing - to investigate
vaccine breakthrough infections, outbreaks, clusters of SATA GENOMIC
INTERPRETATION & — DATA ANALYSIS

infections, unusual events REPORTING




SARS-COV-2 sequencing in Africa | Sampling &

Key lessons:

sequencing strategy

Sampling & sequencing strategy:
= Sample quality is key to have high quality genomes @ S SR AND

Samples must be accompanied by Metadata — clinical and
epidemiological data to inform the interpretation of the \

genomic data soeemens (g ) Public health .
- Decision QUENEING
=  Metadata templates are available:

=  PHAA4GE: https://github.com/pha4ge/SARS-CoV-2- / /
Contextual-Data-Specification DATA o _ cewomic__
= Africa CDC — https://forms.gle/VJsHiiwhdcZov36K9 " REPORTING
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https://github.com/pha4ge/SARS-CoV-2-Contextual-Data-Specification
https://forms.gle/VJsHiiwhdcZov36K9

SARS-COV-2 sequencing in Africa | Sampling &
sequencing strategy

Sample referral network — challenges 4 days
[IQR:2-6 days]
Regulatory challenges:
= MTA *

.
= |mport & export permits

N
(@]

Cost of shipment:
= Courier efficiency & connectivity
= Dryice & packaging materials
= COVID-19 related disruptions

*¥

—_
o

Turnaround time (in Days)

Africa




SARS-COV-2 sequencing in Africa | Laboratory systems

Key considerations and lessons

- - RNA EXTRACTION 7 PCRAND
= Genomics infrastructure @ LIBRARY PREPARATION

= Well trained workforce \

[ Qual |ty assurance SPECIMENS puglelzigiiilth SEQUENCING

= Turnaround time / /

DATA a GENOMIC
INTERPRETATION & D DATA ANALYSIS

REPORTING
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SARS-COV-2 sequencing in Africa | Laboratory systems

14 days
' - IQR:7-35d *
* Trained personnel, throughput and automation 1 ays]

= Turnaround time is key
= Reagents & supplies — global demand and supply
chain disruptions

= Quality assurance — lack of EQA PT panels for
genomics

= Sustainability and continuity of support is key
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Turnaround time (in Days)

|

Africa

o

AFRI CA CDC




SARS-COV-2 sequencing in Africa | Data systems

Key considerations and lessons

- RNA EXTRACTION T (g PCR AND
m Data [ nfrastru ctu re @ LIBRARY PREPARATION

= Well trained workforce \

= Quality assurance of the data spscmens puplic health sEQUENc.No

= Turnaround time / /

DATA a GENOMIC
INTERPRETATION & D DATA ANALYSIS

REPORTING
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SARS-COV-2 sequencing in Africa | Data systems

Key challenges:

" Trained personnel in Bioinformatics
= Data sharing - Turnaround time is key 58
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SARS-COV-2 sequencing in Africa | Data Utilization

Key considerations for data use

PCR AND
_ RNA EXTRACTION ‘ LIBRARY PREPARATION
= Representative data

= Complete data & Metadata

. Publlc health
- Quallty assured SPECIMENS Decision SEQUENCING

= Timely generated & analyzed / J

= Linked with the public health @
System INTERP?QAI‘E-'I;QTION & — DAgiicl)‘lX:_c\:(SIS

= [nform public health decision
making

REPORTING




How can we build on these efforts for pandemic
preparedness and diseases surveilliance in Africa?




How do we use the network for other use-cases?

Emerging/Re-emerging
Diseases

Malaria
B (]
HIV

Cholera

Meningitis
IPD
AMR

Polio

NTDs

36
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Africa PGI aspires to create a unique platform for

partnerships to effectively implement and translate pathogen
genomics into public health action

Coordination Collaboration Commitment

for multi-pathogen and integrated to develop and deploy state-of- to adopt enabling mechanisms,

implementation of public health the-art technologies and tools build trusted partnerships, and

pathogen genomics across Africa to translate genomic data into ensure long-term sustainability
public health action

African (ag) AFRICA CD(’,’/
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