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Measures of success for the 5-year H3Africa program
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Projects: overview
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H3Africa Consortium

Steering Committee
Working Groups
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Ethics and Community Engagement
Data and Biospecemin Sharing
Publications
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Education and Coordinated Training
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Policies and guidelines:

WG outcomes

H3Africa Guidelines for Community Engagement
H3Africa Guidelines for Informed Consent *
Framework for African Genomics and Biobanking .
H3Africa Data Sharing, Access & Release Policy

H3Africa Data and Biospecimen Access Committee
Guidelines .

H3Africa Publications Policy
H3Africa Biorepository Submission Documents
Feedback of Findings Guidelines .
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Research tools and products:

Phenotype harmonization

Cardiovascular disease harmonized data
Training programs and trained personnel
Population genetics studies
Pharmacogenomics/HLA typing/blood traits

H3Africa genotyping array




Project outcomes

Phenotype data (associated with genotype data)
* Demographic information

* Anthropometric data

* Disease and health related phenotype data

Genomic data, human and pathogen

* Sequence data (whole genome, exome, targeted)
* Genotyping array data (H3Africa chip)

* Epigenetic data

* Transcriptomic data

Microbiome sequence data

* Patient/sample phenotypes
* 16S rRNA
* Metagenomic data

Qualitative data
* Focus groups and surveys
* Deliberative workshops
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Article | Open Access | Published: 28 October 2020

High-depth African genomes inform human
migration and health

Ananyo Choudhury, Shaun Aron, Laura R. Botigué, Dhriti Sengupta, Gerrit Botha, Taoufik Bensellak,
Gordon Wells, Judit Kumuthini, Daniel Shriner, Yasmina J. Fakim, Anisah W. Ghoorah, Eileen Dareng,

Trust Odia, Oluwadamilare Falola, Ezekiel Adebiyi, Scott Hazelhurst, Gaston Mazandu, Oscar A.

Nyangiri, Mamana Mbiyavanga, Alia Benkahla, Samar K. Kassim, Nicola Mulder, Sally N. Adebamowo,
Emile R. Chimusa, Donna Muzny, Ginger Metcalf, Richard A. Gibbs, TrypanoGEN Research Group,
Charles Rotimi, Michéle Ramsay, H3Africa Consortium, Adebowale A. Adeyemo &, Zané Lombard & &
Neil A. Hanchard -Show fewer authors

Nature 586, 741-748(2020) | Cite this article

21k Accesses | 586 Altmetric | Metrics EDITORIAL . 28 OGTOBER 2020

Africa’s people mustbe able to write their
own genomics agenda

Genomics on the continent is finally getting the attention it deserves from
international donors — but more funding needs to come from national and
regional sources, too.
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H3Africa genotyping array

Statistical genetics tools for
ancestrally complex data
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Local Expertise in: Local Infrastructure: * Population specific reference
* Genomic data analysis * 135TB genomic data stored graphs
»  Workflow development 1.2 PB available for storage - Genome graph tool — African

* 80TB genomic data transferred
* 3432 cores for processing

e 18 computing facilities

e Containerized workflows

* Data management
* REDCap clinical databases
* Data harmonization

pan-genome

e SOPs and Docker containers for
H3Africa pipelines
*  Whole genome/exome NGS analysis
* 16S rRNA diversity analysis

mm Computing & network infrastructure www.h3abionet.org «  GWAS analysis
*  SNP imputation
W 3t management support * RNASeq
-]
o) intes
g- oo e o H3Africa Data & Biospecimen Catalogue
o Data analysis tools and workflows Ga Human Heredity & Health in Africa
H3Africa Chip H3AChip Control EGAS00001002976 DUO:0000006 348 151 116
o Design Study DU0:0000027
= Data storage, submission and access DU0:0000024
DUO:0000019
DUO0:0000021
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http://www.h3abionet.org/

e Resources—Repositories

H3Africa Biorepositories are ISBER compliant and play a critical role in supporting the collection
and storage of African specimens that are linked to diseases relevant to African populations

Collection Processing Storage REEVE] Shipping
Collectively developed

e LIMS and catalog of samples
e Regional distribution, training & support
e Effective, affordable, & reliable regional courier shipping routes

Alash’le Abimiku

nmsmure s Institute of Human Virology Nigeria
VIROLOGY, NIGERIA

Moses Joloba
Integrated Biorepository of H3Africa Uganda

Clinical Laboratory Services, South Africa

Elizabeth Mayne
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?Training

New or enhanced graduate degree granting Bioinformatics Programs at:
* Makerere University (Kampala, Uganda) Ph.D. and M.A.

* Pwani University (Kilifi, Kenya) M.A.

e Covenant University (Ota, Nigeria) Ph.D. and M.A.

*  Kwame Nkrumah University of Science and Technology (KNUST; Kumasi, Ghana) Ph.D. and M.A.

* University of Sciences, Techniques, and Technologies of Bamako (USTTB; Bamako, Mali) Ph.D. and M.A.
*  Muhimbili University of Health and Allied Sciences (MUHAS, Tanzania) M.A.

* >100 graduate students supported in these programs

100s of graduate students, postdocs, and young investigators trained within H3Africa research projects
Thousands of people trained through Introduction to Bioinformatics Training distance learning class (H3ABioNet)

Many other courses, workshops, and webinars run by H3ABioNet, Working Groups, and the Coordinating Center
* Materials and recordings available on the H3Africa Website, H3ABioNet Website, and the H3Africa YouTube Channel
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Simone Sterne Segun Fatumo
Immunogenetics Computational Genomics
University of the MRC/UVRI and LSHTM
Witwatersrand, Uganda

South Africa H3Africa Pls: Nicky

H3Africa Pl: Lynn Morris Mulder, Leon Mutesa

NIHY
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Tinashe Chikowore

Genomics of CVD
Channing Division of
Network Medicine/Harvard
USA

H3Africa Pls: Michele
Ramsay and Zane Lombard

? H3Africa Emerging Leaders

Yosr Hamdi

Precision Oncology
Lead: Genome Tunisia
Institut Pasteur de Tunis
Tunisia

H3Africa Pls: Nicky
Mulder, Alia Benkahla




?COVID Response

Christian Happi (Nigeria) African Center of Excellence for Genomics of Infectious
Diseases (ACEGID): Sequencing of first African SARS-CoV-2 genome and
sequencing of samples from + patients for the African Union/Africa CDC

Tulio de Oliviera (South Africa) Centre for Epidemic Response and Innovation:
Leads the Network for Genomic Surveillance in South Africa, responsible for
identification and characterization of Omicron

International and domestic response to COVID-19:
e Biorepository Pls and staff, community engagement networks
e Erisa Mwaka (Uganda)
 Mogomotsi Matshaba (Botswana)
* Nicky Mulder, Lynn Morris, Ambroise Wonkam (South Africa)
 Seydou Doumbia (Mali)
* Leon Mutesa (Rwanda)
« Dwomoa Adu, Solomon Ofori-Acquah (Ghana)
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Collaborations

R

Clinical Genome Resource (ClinGen)
Human Pangenome Reference Consortium A2%%  Global Alliance

%,-',i < for Genomics & Health
Global Alliance for Genomics and Health (GA4GH) Collaborate Inovate. Accelerte.
International Common Disease Alliance (ICDA)

: . ' S ST ASHG

International HundredK+ Cohorts Consortium (IHCC) Q}p@ﬁeﬂ

“African Society of

African Society of Human Genetics (AfSHG) Human Genetics

¢ASHG
American Society for Human Genetics (ASHG) —l T
Regional Prospective Observational Research in Tuberculosis (RePORT) (Z;;ﬁg:g{;‘;:g; .
iHope Genetic Health (Genetic Alliance) =
African Population Cohorts Consortium (APCC) %ié"%:&
DAY 35

Undiagnosed Disease Network International (UDNI)
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Harnessing Data Science for Health Discovery and

Innovation in Africa (DS-I Africa)

* NIH Common Fund Program started in 2021
'P'DS IAfrlca e Goal: to advance data science and related

DtS fHIthD
/ andin

innovations in Africa to create an ecosystem that can
| begin to provide local solutions to countries’ most
=™ =% immediate public health problems through advances

BSl AFRICA in research.

ssesas e H3Africa investigators involved in DS-I Africa awards

* Nicola Mulder, Michelle Skellton, Keymanthri Moodley,
Christian Happi, Michelle Ramsay, Stephen Tollman,
Ambroise Wonkam, Alash’le Abimiku, Tulio De Oliviera,
Clement Ademabowo, David Katetee, Moses Jaloba,
Stephen Obaro, Derrick Fauts, Scott Hazelhurst
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% Other Funding

NIH Funding:

* Polygenic Risk Methods in Diverse Populations (PRIMED)
1 award with 6 H3Africa cohorts

PRIMED

consortium

m) National Institutes of Health
Turning Discovery Into Health

@ THE WORLD BANK

e Other NIH funding opportunities
Applications submitted to 17 different ICs, 21 awards so far

Other Funding: .- DA
* Wellcome Trust w
. - African AFRICA CDC
World Bank Africa Centers of Excellence e Unlon{©§ ICACDC Y,
* Bill and Melinda Gates Foundation
* African Union/Africa CDC )
* South Africa Medical Research Council (SAMRC) MRE{ BILL& MELINDA .
fe ) (GATES foundation

* USAID
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%Looking Forward

COMMENT | 31 January 2023 s

Could Africa be the future for st

genomics for

genomics research? geksiness

Funds for a major genomics programme in Africa will run dry this year. A chance to

Africa

Human Heredity and-Health in-Africa, an infrastructure- and capacity-building
program-for genomics research, is winding down, but its benefits will endure.

ByJulianna LeMieux, PhD - December 3,2021  #u 0

address global inequity in health-related genomics by building on the success of this Promotion, = NEWS AND VIEWS | 10 February 2021
e . . implemantation, :
initiative must not be missed. collaboration,

mishalion N\ Fromone human genometoa
Zané Lombard & & Guida Landouré B rapert of the WHE Briens Souneil }?\ Complex tapestry Ofancestry

COMMENT | 10 February 2021
World Renowned Geneticist and Sickle Cell Inthe 20 years since the first drafts of the human genome were made public, an explosion in

Disease Expert Takes Helm of Genetic Medicine Sequence three million genomes genome sequencing has revealed how our evolutionary history and health can be

Department at Johns Hopkins understood by analysing the diversity in our genomes.

12/28/2021 Af <
uE across rlca Charles N. Rotimi &) & Adebowale A. Adeyemo

Capture the full scope of variation to improve health care, equity and medical research
globally.

Ambroise Wonkam & aature > nature africa > news > article

The neXt 20 years thuman NEWS \ 26 February 2023

gen:lomlcs must be more equitable  pi4n for network of Genomics
and more open Centres of Excellence across Africa

gnboissWonem MD: PhD D Medsc Credllitnersit/ofCope Tonm SeutiAica By re-committing to data sharing, researchers can fulfil the long-delayed promise of the

Human Genome Project. Closing the gap on access to genomics technologies.
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Thank you - questions

LIFT AS YOU RISE

CELEBRATING BONGANI MAYOSI'S LEGACY
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