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Session objectives

Showcase case studies about setting up infrastructure and processes - completed
projects on a piece of infrastructure that has been set up for pathogen genomics
Panel showcase - 5 case studies - 8 minutes each
e Biobank at IHV - Kareemah
e Sequence infrastructure set up at a specific place or project network -
Shavanthi
e Data infrastructure for surveillance (or network) (Africa CDC) - Gerald
e Genomics infrastructure and pipelines for routine diagnostics (ASLM) -
Aquillah
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Addis Ababa, Ethiopia, May 2023

Institute of Human Virology
Nigeria (IHVN) Biobank

Kareemah Suleiman
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Establishing Capacity for Pathogen Genomics
Addis Ababa, Ethiopia, May 2023

The Biobank : Institute of Human Virology Nigeria H3Africa
Biorepository (I-HAB)

Goal:

To promote population and personal Health, by facilitating cutting
edge research and collaborations among African communities and
beyond by providing high quality, affordable

biobanking services.
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Establishing Capacity for Pathogen Genomics
Addis Ababa, Ethiopia, May 2023

Current status of I-HAB

2009: IHVN with University of Maryland Baltimore established a biorepository network in Abuja,
Zaria and Jos to support IHVN clinical and research activities.
2012:Abuja biorepository received funding through the H3 Africa grant supported by NIH to
support African investigators in genomic research. The Abuja Biorepository became |-HAB
2013:1-HAB partnered with Coriell to bring the biorepository to international standards.
2015:H,Africa biospecimen shipment pilot study between H,Africa biorepository network
Sample deposit began from 4 west African Countries-Nigeria, Benin, Ghana and Mali

o Total biospecimen deposited at I-HAB- 32,687
Trained 176 research staff in over 30 topics related to biobanking

wellcome
connecting
science

fl Y COVID-19
(2 GENOMICS
(i GLOBAL TRAINING



How the IHVN Biobank is set up Adis Ababe, Eopin May 2085

SampleReceipt

Sample Accessioning

Quality
Control

Long-term
storage

processing

Distribution of
samples

Document no: TC006a
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Establishing Capacity for Pathogen Genomics
Ongoing initiatives and future plans for IHV Biobank Addis Ababa, Ethiopia, May 2023

/‘_\ o © | [Expanded Fee for Service

Strengthened Partnership and collaboration with diverse groups
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Sequencing set-up
Dr Shavanthi Rajatileka
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PROJECT OVERVIEW

Funded by the National Institute for Health Research

Project based at the West African Centre for Cell
Biology of Infectious Pathogens (Ghana) and MRC
Unit, The Gambia (The Gambia) in collaboration with
the Wellcome Sanger Institute (UK).

Systems
Conflux and User Interface
(Web App) Bioinformatics
pipeline & GRC

Sample Processing A.I"f; ':I::;:n Sequence Data

Adding value and informing
governments, public health
agencies and decision makers
to drive positive change
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GENOMIC SURVEILLANCE OF MALARIA IN WEST AFRICA

PROJECT AIMS

To build infrastructure (laboratory & some data
systems) for genomic surveillance using
amplicon sequencing in at the University of
Ghana and MRC Unit, The Gambia.

To establish a working proof of concept for
genomic surveillance of malaria parasites and
vectors in Ghana and The Gambia.

To work with National Malaria Control
Programmes (NMCPs) to learn to translate
genomic data into actionable outputs that can
be integrated into their operations.
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ALL PARTNERS [VARIES ACCORDING TO PARTNER REQUIREMENTS]

[
SET-UP <l

+

Initial Site Visit .
Develop bespoke .
Implementation

Plan
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DEPLOYMENT AND IMPLEMENTATION STRUCTURE

PARTNERS ESTABLISHING
REGIONAL HUBS

OPERATIONAL ﬁ

SURVEILLANCE HUB p

Procurement Support .
Support with laboratory
workflow set-up

Bespoke on-site
based laboratory
training [Onsite]

BCL uploader & Samplesheet Checker

Bioinformatics Pipeline

!

Bespoke laboratory
train-the-trainer
programme [Online
and Onsite]
Protocol-specific
refresher training
[Online and Onsite]
Troubleshooting
and technical
support

Il

wellcome

Surveillance Hub
Training Programme
[Online and Onsite]
Protocol Specific
Refresher Training
[Online and Onsite]
Troubleshooting and
technical support
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Pillar

Major
activities

Implementing
partner

* Sitevisits

* Resource review

* Develop bespoke
implementation plan

Laboratory team

Project leads

Administration staff (Finance,
Grants, Legal, Procurement)

SOP review
Establish workflow

Procurement of equipment,

reagents, consumables

Compliance, collaboration
agreements, MTAs, DTAs

Laboratory team

Project leads

Administration staff (Finance,
Grants, Legal, Procurement)

* Collect sample

¢ Collect metadata

*  Microscopy
confirmation of species

« Laboratory
confirmation of species

Fieldworkers

National malaria control
programmes

Clinic staff

Laboratory staff

Optimise protocols
Process test samples
Sequence test samples
Validation samples
processed

Laboratory Training
Protocol QC checks

Laboratory staff
Procurement teams
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DEPLOYMENT AND IMPLEMENTATION STRUCTURE

*  Process samples

*  Sequence samples

* Refresher training

* Laboratory train-the-
trainer programme

* Scaling up operations
and improve QC

Laboratory staff
Procurement teams

« Bioinformatics and
computational
analysis

¢ Metadata linkage

* Generate genetic
report card

*  Visualize data

Bioinformatics team
Data Scientists

wellcome
connecting
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Report information
to NMCPs/ Public
Health officials/Policy
makers

Project PI

Project Leads

NMCPs

Public Health Officials
Policy Makers

COVID-19
GENOMICS
GLOBAL TRAINING



SUPPLY CHAINS
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ADMINISTRATIVE

LABORATORY
TRAINING

=

* GFGP and due diligence
understand requirements

Identify the correct
routes for procurement

* Putresearch .
collaboration
agreements, material
transfer agreements and
data transfer agreements
in place at project .
inception

Standardized protocols
and list of reagents and
consumables and
equipment

Working with other
national/regional
institutions to combine
* Dedicated research orders
managers based at each

site

* Dedicated project
website to track project
progress and showcase
work

* Factorin costs for
compliance, shipping and
dissemination

Develop protocols and
training materials in
collaboration with
partner laboratories

Bespoke training for each
implementing lab

Facilitate discussions
between regional labs

Online training materials
Incorporate a laboratory
train-the-trainer

programme at earliest

Buddy system with key
members of lab teams

DATA
PROCESSING

Work with partners to
build required tools for
data upload and
processing.

Understand data
requirements for
National Malaria Control
Programmes
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LESSONS LEARNED

QUALITY
CHECKS

@

rre

Develop a monitoring
and evaluation
programmein in
collaboration with
partners

COMMUNITY

&

Lama:

Including NMCPs and
public health laboratories
in the project from the
start

Work with partners to
improve processes and

Ensure the teams know
they are valued and the
importance of their roles

quality checks

Support partners with
obtaining accreditation

wellcome
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Partner-led community
and public engagement
activities
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Establishing Capacity for Pathogen Genomics
Addis Ababa, Ethiopia, May 2023

NEXT STEPS: PHASE 2

OBJECTIVES

e Expand capacity for genomic surveillance of
*{ Regional hub malaria parasites and mosquito vectors in Africa
and Asia, and to generate essential information
required for National Malaria Control Programmes

989 Future engagement (NMCPs) to plan sustainable interventions

F ser F4 ionsi
' Collection sites

e Establish regional sequencing hubs capable of
Nigeria' ¥ processing samples from neighbouring countries
v — and providing NMCPs with timely, actionable
; genomic surveillance data

e Integrate genomic data into the routine working
practices of NMCPs and to provide a working
example of how such end to end genomic
surveillance systems could be deployed at other
locations in the world.

wellcome
connecting
science

COVID-19
GENOMICS
GLOBAL TRAINING

COG-TRAIN




NouvhkwbNPR

MRC Unit, The Gambia at LSHTM
University of Ghana

OUCRU, Vietham

EXEINS Health Initiative, Indonesia
MORU, Thailand

University of Bamako, Mali
National University Biomedical
Research Institute (NUBRI) Sudan
INIS - National Health Research
Institute, Angola
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AFRICA PGI DATA MANAGEMENT &
EXCHANGE PLATFORM

Gerald Mboowa
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Establishing Capacity for Pathogen Genomics
Addis Ababa, Ethiopia, May 2023

HOW THE DATA MANAGEMENT & EXCHANGE PLATFORM
WAS SET UP

Data portal for surveillance of pathogens & antimicrobial resistance in near real-time

Goal of the project to develop infrastructure 8 50000

g 8 1 1704 Africa has generated at least 10 TB of
EI DAMA Pathogen Genomic Data deposited in NCBI-SRA
e Africa I?Gllha.s equipped over 40 national public 3 om 60,560 DATA DELUGE
health institutions (NPHIs) with NGS platforms g PO®L Estimate  Estimated
40000 period output at full
] é_ capacity
e Many NPHIs lack capacity to analyse sequence §IZOOOO Weekly 578
data S Monthly 60 TB
o Annually 72078
< 0/[5,246 5] 5-Year 3.6 Petabytes
e Federated data analysis, management, sharing @mp 2020 2021 2022
and archiving Need for genomic data infrastructure
COVID-19
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HOW THE DATA INFRASTRUCTURE WAS SET UP

Adoption/Change Management Fadarsud cotork o Y Africa CDC PGI
Africa CDC | Training | code repository sequencing facilities NPHIs
@ Next-generation Sample
Data Data management % sequencing metadata Regional integration
Data quality i IS ‘

Services | .
Data Governance — agreements Secure data transfer

r
Use & Data ethics — tracking/custodianship ngramme Bioinformatics

exP_erll_ence Products Management Qf;::r:g;::fao?na.nagemem v tools interface
:pipelines s

A

Pathogen Genomics &
Bioinformatics NGS
Analytics

. e « Utility software
| : Analytic :Political ;

« File
tools management &
sharing

:visualization
:Program

@
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:runners  Data Core Infrastructure
sharing | - Storage and compute :Operational

options Long-term data archiving
in public databases - NCBI-
SRA, ENA, & GISAID
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Establishing Capacity for Pathogen Genomics
Addis Ababa, Ethiopia, May 2023

CURRENT STATUS OF THE DATA INFRASTRUCTURE
CAPACITY PROJECT

» Care Provider - clinical, patient, heaith « Bioinformaticians  Africa CDC Staff (Administrators & IT),
Phase 1: SARS-CoV-2 SharEd P|atf°fm Octo ber 2021/ 2022 official * Researchers - Molecular biologists, + Decision Makers in Epidemiological Services
« Lab Professionals - Lab Technicians, Epidemiologists, Infectious Disease Experts + Disease Surveillance Officers, NPHI Disease
Hostin: I4 infrastructure Lab Administrators/ Operators +_Data Scientists Control Officer

Genomic Data platform setup : - Prepare Library Sequence Analysis Aggregation Collaboration

VirusSeq pilot setup

VirusSeq available to Africa CDC NGS

network Coordinated Incident & Response Management
Phase 2: NGS analytics platform October 2022/2023 T
Visualising Variants Through EN RF_P process, _s_elect par_tners to $7TM I I [ I
deliver a pllOt of the initial technical 55% Field Epide L) Health Information I Health Interventions I Infodemiology &
Paas: Workflow management implementation (Phase 1: INV-036413), including & & C
operational T T T T
Daas: Pathogen data integration solution configuration & enhancement, data - I l I
- curation services, & ongoing maintenance &
Daas: Analytics on demand support services. Data :mng (N B (A csPpoines |+ S m m:. Dots B it Feedback L aesc:a";c::: l:“PNl
Phase 3: Fully operational data platform October 2023/2024 T - T T
k3 3 1
Workspace/Application management %wm | combine cotysequenced | | groupvis trgerprins | | Tcknevansmssion || o0
o B q (GISAID) virus genomes (Alignment) together history
Regional hybrid integration
Use experience & data portal
Accessible African pathogen genomics + Sanpl Coatons R ERIES e | el [l SO
Shared data platform * Repository Accession *  Epichomological data s
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Establishing Capacity for Pathogen Genomics
Addis Ababa, Ethiopia, May 2023

ONGOING INITIATIVES FOR DATA INFRASTRUCTURE PROJECT

e  Pathogen genomics use-cases projects

1. Vibrio cholerae genomic surveillance
2. Klebsiella pneumoniae genomic surveillance
3.  Respiratory pathogen panel (RPIP) pilot project

e Developing national multi-pathogen genomic surveillance strategies

African ) ’
Ljizen AFRICA CD R/

Centres for Disease Control and Preventi A
xxxxx J

Safeguarding Africa’s Health

TECHNICAL SUPPORT FOR
DEVELOPMENT OF NATIONAL .

ADDIS ABABA, ETHIOPIA
MULTI-PATHOGEN GENOMIC . S A e
SURVEILLANCE STRATEGY

EEEEEEl 1=

WWW.AFRICACDC.ORG QOO0 ArFrICACDC

\& / Stakeholders

Ministry Bf Health

NATIONAL
STAKEHOLDERS'
ENGAGEMENT
ON THE ROLE OF

Theme:
INTEGRATING GENOMICS
IN THE PUBLIC HEALTH
ECOSYSTEM

.Aﬁfica Uniqh,
Africa) EDC))
Ministry of Health

27% Hotel
March  Africana
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Genomics infrastructure and

pipelines for routine diagnostics
Dr Aquillah Kanzi

wellcome @ covip-19
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Establishing Capacity for Pathogen Genomics
Addis Ababa, Ethiopia, May 2023

Setting up genomics infrastructure, quality management
and capacity development:. CARES Pathogen genomics

® ASLM CARES Pathogen Genomics project is funded by the US CDC CARES laboratory
strengthening program
e Supports Africa CDC Africa PGI activities through the following:
o Equipment and infrastructure upgrades
o  Sample collection and referral

o  Staffing and workforce development
o Quality assurance - quality management systems (QMS) and EQA

® CARES Pathogen Genomics supports nine African member states in the Africa PGI
laboratory network
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Establishing Capacity for Pathogen Genomics
Addis Ababa, Ethiopia, May 2023

General organization of CARES supported genomics
laboratories

National Public
Health Institute
Responsible for
administrative duties,
is the link between

the lab and NPHI

{Laboratory director
* Assists the director |
P . . with administrative |
{Deputy Iaboratory: » duties and laboratory |
director ] | management

S T 2

Manages all Laboratory | ‘ ) Leads the quality
laboratory activities € manager Qually atages > management unit

| Bioinformatics unit . Data science unit |
manager b manager ]

Genomics unit
manager

In-charge of Sample Oversees Bioinformatics
management, genome analysis, Manages Analysis of
sequencing and genomics analysis, data data for public health action
molecular testing management
(%]
| & wellcome @ covip-19
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Establishing Capacity for Pathogen Genomics
Addis Ababa, Ethiopia, May 2023

General organization of CARES supported genomics

laboratories

pak

-

Management

000
000

Sequencing and
bioinformatics
analysis

the 215t century: embracing the change
12:15 December 2023 Cape Town, South Africa

| Laboratory ‘
\ administration ‘

‘ Laboratory director ‘

|

Laboratory ‘ ‘ Quality management ‘

management

‘ Laboratory manager

< >
" r‘

Quality Manager ‘

v v

Sequencing unit Bioinformatics unit
I
v v

Sample collection and Genomics and
management bioinformatics analysis

<«—> Genome sequencing <«—>»

Laboratory Laboratory technologist ‘

technologists

Bioinformatics scientists

Laboratory scientists Genomics scientist

Administrative

assistants / data clerks Data scientists

' wellcome
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Bioinformatics scientists
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Establishing Capacity for Pathogen Genomics
Addis Ababa, Ethiopia, May 2023

Implementation of bioinformatics analysis workflows

v
Bioinformatics
& data analysis

h 4 v

( Web-based )—r—( Command-line )

y

storage

€, N

Africa PGl is
working on a data
architecture
framework for
Africa

A\ 4

analysis output
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Establishing Capacity for Pathogen Genomics
Addis Ababa, Ethiopia, May 2023

Current status of the genomics infrastructure capacity of
CARES supported laboratories

Genome sequencing

® The laboratories have varying sequencing capacity depending on scope and needs
e Examples of sequencing equipment available in these laboratories include

o  Miseq

o  MiniSeq

o Nextseq 2000

o  Oxford Nanopore - MinION, GridlON

o Accessory equipment e.g, liquid handlers, DNA quantitators and quality analyzers, DNA size selection

equipment, DNA shearing equipment etc.
Bioinformatics analysis

® Varying capacity of bioinformatics analysis infrastructure including,
o desktop computers, laptops, and servers

wellcome B CcovID-19
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Establishing Capacity for Pathogen Genomics
Addis Ababa, Ethiopia, May 2023

Ongoing initiatives and future plans for strengthening
capacity for CARES supported laboratories

Genome sequencing — SARS-CoV-2, other priority pathogens for
surveillance and outbreak investigation

Training staff on genome sequencing and bioinformatics analysis of
pathogens other than SARS-CoV-2
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Establishing Capacity for Pathogen Genomics
Addis Ababa, Ethiopia, May 2023

Establishing Pathogen
Genomics Excellence at
Ethiopian Public Health Institute

Dr Dawit Wolday
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Establishing Capacity for Pathogen Genomics
Addis Ababa, Ethiopia, May 2023

EPHI Pathogen Genomics Initiative

Overall aim:

- Building capacity for integrated pathogen genomic surveillance for informed public health decision
process

Overarching specific objectives include:

- Strengthen collection and analysis of clinical and epidemiological data and clinical samples; perform
translational clinical research demonstrating the application of genomic epidemiology to inform public
health decision-making

- Enhance capacity pathogen genomic sequencing Ethiopia, including strengthening lab infrastructure, human
work force, pathogen genomic data analysis, integration with metadata

- Develop and implement innovative digital diagnostic platforms and create semi-real time mobile phone
applications for policy decisions

- Promote communities of practice and knowledge exchange through fostering African collaboration and
networking on pathogen genomic surveillance

wellcome
connecting
science
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Establishing Capacity for Pathogen Genomics
Addis Ababa, Ethiopia, May 2023

Pathogen Genomics Centre of Excellence @EPHI

Overview of the project

Building Scalable Pathogen Genomic
Epidemiology in Ethiopia

‘EpiGen-Ethiopia’

Funded by EDCTP3/EU

PTG
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Establishing Capacity for Pathogen Genomics
Addis Ababa, Ethiopia, May 2023

Current status of projects

- Current active Pathogen Genomic studies at EPHI:

- EpiGen (recently funded by EDCTP3/EU - BMGF)

- DESTINE project on Hepatitis-C molecular epidemiology (fund: NIHR-UK)#
-  SUPER (Africa CDC/BMGF)

- FUO-MetaGenomics (NIH-funded)

- Infrastructure already available at EPHI will be strengthened
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Establishing Capacity for Pathogen Genomics
Addis Ababa, Ethiopia, May 2023

Future plans

- EpiGen and other projects in collaboration with Africa CDC to
serve as a platform

- Establishing ‘Center of Excellence’ for Pathogen Genomics at
the EPHI

- Foster collaborations with international and regional bodies
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Establishing Capacity for Pathogen Genomics
Addis Ababa, Ethiopia, May 2023

Small group activity
You will be split into small groups.

What are the key focus capacity development areas needed in your country?

e On your worksheet, there are areas which are important for sequencing. You
need to identify what exists in your country now (as much as you can) and
then discuss and decide what would need to be improved/put in place to run
successful sequencing.
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