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African populations remain substantially under-represented in research studies and
global genomic databases. As the ancestral home of anatomically modern humans,
Africaholds pride of place regarding human genetic diversity, with a deep and complex
evolution over hundreds of thousands of years of human migration, admixture, and
exposure to climate changes and infectious agents. Yet our present view of genomic
diversity in Africais sparse and poorly captures the rich variation across its more than
2,000 ethnolinguistic groups. To enhance representation, the Assessing Genetic
Diversity in Africa (AGenDA) project, under the umbrella of the Human Heredity and
Healthin Africa (H3Africa) consortium, identified under-represented groups across
nine different African countries for human whole-genome sequencing, with a view

to enriching global datasets. Here we share our processes, including community
engagement, obtaining ethics approvals, navigating legal compliance and developing
acommon governance framework. AGenDA is a testament to the determination of
the scientific community to undertake research in challenging environments. It is

led from Africa by African investigators who are the decision-makers in data-sharing
processes. AGenDA is a step towards greater African representation in global genomic
datasets to advance genomic research towards enabling precision medicine for Africa

and the world.

The Human Heredity and Health in Africa (H3Africa) consortium was
conceived to leverage the ancestral genomic diversity of Africain order
to provide insights into health and disease both on the continent and
globally'. A cross-consortium genome-sequencing effort led to the
landmark H3Africa population genetics paper, reporting on 432 high-
depthwhole-genome sequences of individuals from 50 ethnolinguistic
groupsin13 countries’. It emphasized the extensive genetic variation
across the continent by both geography and self-reported ethnicity,
and despite the modest sample size (by present-day standards), it
identified well over 3 million novel variants with noindication of near-
ing saturation, even among common variants. Individuals included
in that study represented a convenience sampling of appropriately
pre-consented individuals, predominantly from the Niger-Congo
ethnolinguistic group, the most populous and most-sampled group
in Africa. Thus, although the diversity of included genomes was highly
illuminating, large geographic swathes of the continent and the majo-
rity of themore than2,000 resident ethnolinguistic groups, especially

those from other major ethnolinguistic divisions such as Afro-Asiatic
speakers, Nilo-Saharan speakers, southern African hunter-gatherers,
central African foragers and also North African populations, were left
unexplored.

The Assessing Genetic Diversity in Africa (AGenDA) projectisapan-
African genomics research collaboration originating from H3Africa
tofacilitate theinclusion of previously unstudied African groupsinto
genomic datasets, addressing their historical underrepresentationin
genomic research. A key component of current precision-medicine
efforts is a comprehensive compilation of human genetic variation;
this, for example, allows for more accurate imputation of variants in
genome-wide association studies, facilitates better classification of
missense variant pathogenicity and improves discrimination of com-
plexalleles (for example, at human leukocyte antigen (HLA) locus) in
all persons. The deep genetic tree found among Africans means that
African genomes harbour at the human more genetic variation than
other continental groups, making the inclusion of additional African
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Perspective

Phase 1: Planning and

preparation

1. Define study scope

* |dentify target geographic
regions and ethnolinguistic
groups

 Establish partnerships with local
researchers and communities

2. Develop sampling strategy

Assessing Genetic Diversity in Africa (AGenDA)
Aim: Enhance representation of African genome data in accessible databases
Impact: African population genetics and health-relevant insights for global impact
Process and transparency: lterative project discussions and feedback meetings

Phase 2: Data collection

1. Sample collection

¢ Collect venous blood or saliva
samples

* Process locally and ship to
central location for quality
control

 Ship to service provider

2. Whole-genome sequencing

Phase 3: Data analysis

1. Capacity building

* Assess local bioinformatics
capacity

* |dentify training opportunities

* Include shadow teams in
analyses

2. Variant characterization

* |[dentify SNV and structural

Phase 4: Data dissemination

1. Database submission

® Submit data to the European
Genome-Phenome Archive

¢ Include metadata (sex,
sampling location and ethnicity
where allowable)

2. Publications and reports

¢ Publish in open-access

Phase 5: Sustainability

1. Data management

* Develop data management
plan for long-term accessibility
and privacy compliance

* Data-access managed through
data access committees

* Maintain active communication
between collaborators and

¢ Define sample size per group variants

* Develop sampling strategy to
align with objectives

3. Infrastructure assessment

* Prepare lab protocols

* Assess community capacity

4. Ethics approval

* Main project ethics
(coordinating centre)

e Local institutional ethics

* Broad informed consent

5. Legal compliance

¢ Contractual agreements

 Local and international permits

6. Community engagement

 Cultural sensitivity and
adaptation

¢ Contextual information and
consent

* DNA sample quality control
¢ High-coverage (>30x) short-read
sequencing (PCR free)
- 3. Initial data processing >
 Quality checks
* Read alignment and variant

calling and admixture

Expected outcome
* Enhanced understanding of African population genetics
* African genome variation resources for research

* Assess distribution and
frequency of variants of known
health relevance

3. Population genetics analysis

* Population diversity, ancestries

* Demographic history and
signatures of selection

¢ Contextual/comparative
analysis including global data

stakeholders

2. Trusted research environment

© Future development of local or
regional computer infrastructure
to support trusted research
environment

© Future development of data
visitation capability

3. Collaboration and expansion

* Maintain data integrity

* Share data through a
data-access committee

* Extend network of collaborators
across Africa and internationally

journals
 Partners to prepare
national-level reports
-/ 3. Capacity building >
® Local data governance
(storage, access and use)
* Enhance local research
capacity through collaboration
and resource sharing

Expected output

* Enriched databases and reference panels with African genome data
» Catalogue of variants in open-access databases

* Publications and policy recommendations

* Collaborative African network

Fig.1|AGenDA framework. The five phases towards theimplementation and execution of the AGenDA project, listing the expected broad outputs and anticipated

outcomes.

genomesinvariant databases animperative to advancing humangene-
tics and precision genomics.

AGenDA involves collaboration across nine African countries (sam-
ples from eight countries and coordination from South Africa) to
generate whole-genome sequence data from at least 1,000 consent-
ing participants. Recognizing that the comprehensive coverage of
2,000 ethnolinguistic groups would require hundreds of thousands of
genomes, our strategy was to address the major gaps by enabling repre-
sentation of each of the major ethnolinguistic divisions and geographic
regions in Africa. This sampling strategy not only positions AGenDA
to advance inclusion of individuals from Africa but also represents a
major step towards promoting greater global representation, which
promises to deepen our understanding of disease risk, improve preci-
sion health and reduce inequality for all people®®.

This Perspective reports the journey towards designing and imple-
menting a multi-national study in Africawhile adhering to ethical prin-
ciples and presenting a regulatory framework for data sharing that is
legally compliant and equitable across countries. The AGenDA project
isuniqueinits scope, requiring the navigation of a panoply of laws and
regulationsin each collaborating country to facilitate the recruitment
of participants and the transfer of biological samples and genetic data
across borders, both within and outside Africa.

Enriching African representation

Following an assessment of existing major gaps in genomic data
across Africa, AGenDA focused on five broad population categories:
(1) populations with substantial hunter-gatherer ancestry that span
the contact zone for Khoe-San and rainforest forager groups that
originate from the two oldest splits in the human lineage; (2) previ-
ously unstudied Niger-Congo-speaking populations (all belonging to
the Bantu language family branch) from central and central-southern
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Africa’; (3) Nilo-Saharan-speaking populations; (4) North African-
and Afro-Asiatic-speaking populations; and (5) Africanislands of the
Southwest Indian Ocean whose unique demography reflects histori-
cal events.

The AGenDA project framework (Fig. 1) highlights theimportance of
establishing and adhering to guiding principles and the implementa-
tion of effective strategies when planning complex, multi-stakeholder
initiatives. Doing so for AGenDA allowed the project to overcome chal-
lenges, adapt to changes and achieve itsinitial objectives. This article
focuses onthe processes and achievements during Phases1and 2 and
weare currently entering Phase 3. Thisapproach serves asamodel for
other large-scale genomic research projects on the continent.

Strategies for effective collaboration

Collaboration across AGenDA was enabled by five key strategies:
cohesiveness, effective communication and trust-building, capacity
strengthening, transparency and adaptability. These strategies pro-
vided astrong foundation to ensure smoothimplementation through-
out theinitial development period.

Cohesiveness

The success of AGenDA hinged on robust partnerships among key
stakeholders, building an effective team. Bringing together princi-
pal investigators, researchers, institutional review boards, national
and regional regulators, and local site leadership from the begin-
ning ensured that all parties could contribute their expertise and felt
invested in the project. This high-level and early process was pivotal
tofostering effective collaboration, reducing overlaps and inefficien-
cies, and quickly finding solutions to real and potential challenges.
Clearly defined project goals and methodologies encouraged open-
ness and sharing.



a 1. Ethics approvals b Fieldwork 1. Ethics 2. Other 3. Commmunity 4. Material
1.1 Institutional with national regulatory approvals regulations engagement transfers
oversight workflow 2.2
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Fig.2|Ethical and legal framework processes followed ineach country,
including ethics approval, national regulations, community engagement
and sample transport. a, General workflow and steps followed by countries.
(1) Ethics approval—institutions may fallunder national regulation or be
autonomous. (2) Additional regulations and procedural approvals. (3) Modes
of engagement with participants—prior consent from community leaders
(insome countries referred to as community gatekeepers who need to approve
entry to the community); individual consent from all participants. (4) Transport

Asaconcreteexample, inthefirst stages of the project, joint monthly
meetings together with one-on-one meeting between partners ensured
asmooth workflow for sample collection, processing and shipping, as
well as data analysis and feedback loops.

Effective communication and trust-building

Effective communication was the cornerstone of the project’s success.
Structured communication protocols among researchersincluded reg-
ular meetings, progress updates and shared documentation, ensuring
that project stakeholders remained informed of the project’s progress.
The clear, consistent communication fostered collaboration, improved
problem-solving and maintained project momentum. It wasimportant
to allow flexibility for adaptations specific to on-site conditions. To
engender trust, the processes were documented in meeting minutes,
and a co-developed Research Collaboration Agreement (RCA) was
signed by all partners. It provided clarity on how data integrity would
be maintained, where data would be stored, what would be released
into the public domain and how this would be done, how decisions on
data use and sharing would be made, and how authorship would be
managed. The aimwasto provide fair and equitable acknowledgement
of efforts while encouraging candidness and ensuring mutual respect.

Capacity strengthening

The project plan divided the overarching objectivesinto smaller, clearly
articulated and actionable tasks. This streamlining minimized unnec-
essary work and improved efficiency. To address skill gaps identified
during the project, training workshops and reskilling activities were
organized, allowing the project to maintain high standards of produc-
tivity and quality inits deliverables. The dataanalysis and publication
strategies provide additional opportunities for skills development
across the partnership.

Transparency

AGenDA has a broad public benefit. This was explained as follows:
knowledge of genetic variationina country or community willinform
variantinterpretationand provide agenetic background for research
studies, such that these communities would benefit from precision-
medicine initiatives in the future. However, it would have little direct

of samples outside the country of collection. b, Country-specific processes.
Itisnoted thatsamples were not collected in South Africa. Overall study
coordination, sample centralization, and sample and data management were
performed by the South African team.*National Research Permit. °National
Authority for Personal Data protection. ‘County officers approvals. “Health
institution approval. *Step collecting informed consent. 'Step involving
hospitals and/or health practicioners. Filled circles, necessary step; empty
circles, not necessary or applicable.

tangible benefit toindividual participants. This was clearly articulated
when describing to participants what the project entailed, its objec-
tives and the governance framework for the resources that would be
generated. Different approaches were used, as appropriate, in dif-
ferent countries to minimize misunderstandings, and by developing
awell-structured project plan, we stayed focused on achieving the
desired outcomes for AGenDA.

Adaptability

The AGenDA project began with asmall group and gradually expanded
toinclude new partners. A key factor insuccessfully achieving this was
theseamlessintegration of new members, while ensuring that founding
members remained engaged. The project roadmap served as a central
reference point, ensuring continuity despite changes in personnel or
roles and maintaining momentum to achieve our objectives without
substantial disruption.

Ethical framework and legal compliance

The AGenDA collaboration is complex, and therefore the ethical, legal
andregulatory frameworks underpinningacollaboration of this nature
were necessarily extensive (Fig.2and Table1). In developing a feasible
andimplementable project plan, we had to consider local country laws,
regulations and standards. This meant meeting the requirements of
all parties to satisfy the obligations pertaining to researchers, par-
ticipants and the funder. It was important to ensure that all parties
appreciated the compelling public value of having local population
genome sequences to inform future research and possible clinical
implementation in those populations. Reaching thiscommon under-
standing required extensive negotiation, willingness to compromise,
consensus building, transparency and patience.

The consent provided by all participants had to be sufficiently
detailed to achieve the aims of AGenDA and adhere to ethical princi-
ples. We developed a template consent form that was approved by
the Wits Human Research Ethics Committee (Medical) and could be
adapted for prospective studies. For studies where participants had
already been enroled, the template was compared against the consent
formthat had been used. This was done by a trained bioethicist (H.E.)

Nature | Vol 649 | 15 January 2026 | 567



Perspective

Table 1| Ethical and legal frameworks in different participating countries

Country Ethics approval(s) Permits for shipment Legal framework for data sharing
Angola Institutional review board MTA, import/export permit  Yes. Lei Geral de Protegao de Dados Pessoais, 2011,
https://apd.ao/fotos/frontend_1/editor2/110617_lei_22-
11_de_17_junho-proteccao_dados_pessoais.pdf
DRC Institutional ethics review board or national ethics MTA, import/export permit  No national policy, institutional policies available
committee
Kenya Institutional ethics review board and national research  MTA, import/export permit  Yes. Data protection act, 2019,
permit (NACOSTI) https://www.odpc.go.ke/wp-content/uploads/2024/02/
Accredited institutions: TheDataProtectionAct__N0240f2019.pdf
https://nsec.nacosti.go.ke/accredited-isercs/
Libya Institutional review board and approval from hospital MTA, MoU, import/export No national policy, institutional policies available
where data was collected permit
These institutional committees all fall under the
authority of the Libyan National Committee for
Biosafety and Bioethics (LNCBB)
Mauritius Institutional, hospital and/or national MTA, import/export permit  Yes. Data Protection Act, 2017,
(Ministry of Health) https://dataprotection.govmu.org/Pages/The%20Law/
Data-Protection-Act-2017.aspx
Rwanda Institutional, hospital and national MTA, import/export permit  Yes. Data Protection and Privacy Laws, 2021,
and MoU https://www.risa.gov.rw/data-protection-and-privacy-law
South Africa Institutional Human Research Ethics MTA, import/export Yes. Protection of Personal Information Act (POPIA), 2020,
Committee (HREC) permits https://popia.co.za/
Tunisia Institutional ethics committee and the National MTA, RCA, import/export Yes. Recueil de la protection des données personnelles, 2021,
Authority for Personal Data protection permit https://inpdp.tn/Receuil_INPDP.pdf
Zimbabwe  National review board MTA, import/export permit  No national policy, institutional policies available

who assessed the documents for equivalence of key clauses necessary
for AGenDA, including consent for genetic and genomic studies, and
sharing of samples and data with international researchers and the
research community. Participants were included in AGenDA only if
they had consented to all these key activities.

Whererequired, consent formswere translated into local languages
using contextualized language that would respect cultural norms.
Consentincluded anunderstanding thatindividual-level data would be
protected and de-identified by removing personally identifiable data
(such as names and contact information), access would be restricted,
and identities protected. Participation was voluntary, and partici-
pants had the right to withdraw from the study at any time without
consequence, noting that if data had already been analysed, their
data could not be withdrawn, but their samples and data would not
beincludedin prospective studies.

Formal ethical and legal compliance needed approvals from nine
different ethics committees and included a partnership agreement
between the Wits Health Consortium (University of the Witwatersrand
(Wits)) and lllumina Inc. (who partly subsidized and performed whole-
genome sequencing) with approval fromthe funder (National Institutes
of Health). At the time the project was initiated, there was noinstitution
inAfricawith the capacity to perform1,000 whole-genome sequences.
Fortunately, thatisnolonger the case. There were eight material trans-
fer agreements (MTAs), export and import permits for shippingto the
Sydney Brenner Institute for Molecular Bioscience (SBIMB) at Wits, and
one MTA to send the DNA samples to the UK. A datamanagement plan
and RCA were signed by all partnering groups, outlining the governance
of the data and including the process for data access and use. For the
content of the RCA, please refer to Supplementary Note 1.

All partnering groups retain individual custodianship of their DNA
samples and decide where to store themin the long term. DNA remain-
ing after sequencing would either be destroyed or returned to the
source country, unless otherwise agreed upon in writing.

Communities and populations of AGenDA

AGenDA explored relationships built through H3Africa and sought
partners who worked in regions that are under-represented in
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African genomic studies. All projects required ethics approval and
appropriately consented participants who had agreed to the trans-
fer and sharing of their samples and data internationally. Some sam-
ples were provided by biobanks in collaborating countries, others
through research projects and some by prospective collection. All
country-specific stipulations were followed, and DNA or blood sam-
ples were shipped to the SBIMB where DNA was extracted and/or
quality assessment and normalization performed before shipping
to the service provider and research partner, lllumina Inc. (Cam-
bridge, UK), for whole-genome sequencing. DNA was extracted from
venous blood, except for the Kenyan Nilo-Saharan study, where it
was extracted from saliva samples. The countries of participant ori-
gin and represented groups are shown in Fig. 3 and briefly described
below.

A central tenet of the H3Africa consortium was to empower Africa-
based genomics researchers and enrich their exposure; this was also
atthe core of AGenDA's recruitment efforts. Having investigators from
local communities leading in-country study activities greatly facilitated
both individual and community trust, enabling efficient and robust
participation. Community and stakeholder engagement processes
across study sites were highly varied and extensive, requiring recruit-
ing teams to consider appropriate local cultures and existing govern-
ance structures for genomicresearch. In general, the process required
engaginglocalleaders and community gatekeepers, who then helped
facilitate access to the community and ensured that the research had
appropriate approvals at the local and community levels. Engagement
with relevant stakeholders and study participants was designed to be
bothinformative and transparent, ensuring that ethics committees
and participants understood the study’s objectives, potential risks
and benefits.

Ourinclusionstrategy wasinformed by our aim to bridge some of the
gapsinthe representation of broad geographicregions and countries
and language families in Africa. More specifically, there is aneed to
include non-Niger-Congo ancestries in public datasets. To address
the geographic gaps, we strategically focused on regions of Central,
South and North Africa, and the Indian Ocean. Within each region, we
then prioritized countries that had no population-scale whole-genome
data, which led to the inclusion of Libya, Tunisia, Rwanda, Zimbabwe
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Participating countries
Angola (n = 120)
DRC (n = 100)
Kenya (n = 311)
Libya (n = 100)

B Mauritius (n = 102)
Rwanda (n = 92)
Tunisia (n = 111)

Population characteristics
Angola DRC Kenya Libya Mauritius Rwanda Tunisia Zimbabwe

Language families

Afro-Asiatic ° ° °
Nilo-Saharan °

Niger-Congo ° ° ° ° °
Khoe-San ° °
Indo-European °

Geographic location
North Africa ° °

West Africa
Central Africa °
East Africa ° °

Southern Africa @ °

Khoe-San
contact zone

Zimbabwe (n = 148)

Indian Ocean island °

Fig.3|Geographicoriginand ethnolinguistic diversity of AGenDA
participants. a, Participating countries with participant representationin
AGenDA are shown in different colours and countries with published whole-
genome sequence datawithdots. Itis noted that for AGenDA, we sampled
different ethnic groupsinthose countries that already had data. b, Broad
linguistic affiliations and geographic regions of participants are shown

and Mauritius. In addition, Angola, Zimbabwe and the Democratic
Republic of Congo (DRC) were selected as they are inthe contact zone
of hunter-gatherer and Bantu-speaking populations. In Angola and
Zimbabwe, we further prioritized subregions inhabited by popula-
tions thatare expected to have gene flow from Khoe-San populations.
Similarly, tobolster the representation of Nilo-Saharan and Afro-Asiatic
populations, weincluded multiple populations from Kenya. Instead of
doing asystematic grid-based sampling or ethnolinguistic group-based
sampling, we attempted to find a balance and prioritized previously
unrepresented countries. Where previous data are available for a
country (for example, Kenya), we chose to complement existing data
and increase the representation of non-Niger-Congo ancestry. The
following paragraphs summarize the sites and the samples included
in AGenDA. As we used a mix of prospectively and retrospectively
collected samples, and some of the sampling was geography-based
whereas others were ethnolinguistic-group-based, the type and depth
of information provided differed between sites.

North Africa

Tunisiaand Libya collaborated under a signed Memorandum of Under-
standing (MoU), whereby samples were shipped from Libya to Tunisia
and thenjointly sent to South Africa in accordance with national and
international ethical and legal frameworks.

Libya. Libya is predominantly populated by Arabs, with substantial
Amazigh (Berber), Tuareg and Toubou communities. The Amazigh are
concentrated in northwestern Libya, whereas the Tuareg and Toubou
inhabit the southern regions, where they preserve distinct cultural
traditions®. Gene flow from the Middle East during the Islamic expan-
sion has largely contributed to genetic diversity across North Africa,
including Libya®. The Tuareg are Berber-speaking nomads, believed to
descend from the Garamantes, who inhabited the Fezzan region dur-
ing antiquity. The Toubou are also found in Chad and Niger, and they
speak a Tebu language, which belongs to the Nilo-Saharan language
group. Samples were selected from each major ethnic group accord-
ingtotheir estimated population size from various publicinstitutions

(n=1,084 participants).Itis noted that these are numbers of samples
submitted for whole-genome sequencing and before obtaining the dataand
applying quality checks. The African and Mascarene island maps were plotted
using the R packages tmap, dplyr, rnaturalearth, sf, osmdata, and ggplot2in
R4.4.2withRStudio 2024.9.1.

across northern and southern Libya to reflect the genetic diversity
within the country.

Tunisia. The Tunisian population has been shaped by its strategicloca-
tionatthe crossroads of Africa, Europe and the Middle East. Although
predominantly an Arab population, it includes an indigenous Berber
minority and smaller European and Mediterranean components.
The ancestors of current Berbers have an ancient sub-Saharan African
genomic component dating from the Neolithic era, and this was also
observed in other Tunisian groups™. Turkish and Andalusian (Spanish)
genomic components are represented in minority groups, primarily
located in small cities in the northeastern and northwestern regions
of the country. This ethnic admixture resulted in a largely homo-
geneous present-day population with specific genetic backgrounds
and cultural diversity. This relative homogeneity has also been
influenced by consanguineous marriages and endogamy, which
remain common (ranging from 20% to about 40%)". Recently, Tuni-
sialaunched a Human Genome Project, Genome Tunisia, to investi-
gate its genetic heritage and to decipher its population structure by
sequencing 5% of its adult population®. A subset of samples col-
lected under Genome Tunisia was chosen for AGenDA to ensure
biological sex balance and representation across regions and ethnic
groups across three key regions of Tunisia: Tunis, Sousse and Sfax,
representing the northern, central and southern parts of the country,
respectively.

East Africa

Rwanda. Study participants were prospectively recruited for AGenDA
and included Rwandan participants aged 20-30 years who were stu-
dents from the University of Rwanda-College of Medicine and Health
SciencesinKigali. Beforerecruitment started, an outreach programme
was conducted to explain the study’s scope and objectives, and volun-
teers provided informed consent before blood sample collection.
Participants are all Rwandan and share a common first language
(Kinyarwanda) while representing districts nationwide. Owing to his-
torical events, no data on ethnicity were included.

Nature | Vol 649 | 15 January 2026 | 569



Perspective

Kenya. The AGenDA Kenyan participants are from two different stud-
ies and collectively represent three major ethnolinguistic divisions
(Niger-Congo (Bantu-speaker branch), Nilo-Saharan and Afro-Asiatic)
representing genomic diversity in East Africa.

Nilo-Saharan. The Endorois are a Kalenjin-dialect-speaking Indig-
enous group™*inKenya, with approximately 45,600 members (Kenyan
Bureau of Statistics (KNBS), 2019). Historically, they inhabited the
Rift Valley regionin the semi-arid lands around Lake Bogoria, Baringo
County, which they consider their ancestral lands. They practice pas-
toralism and wild-honey beekeeping in Lake Bogoria®™. The Baringo
area was historically occupied by Nilotic and Cushitic groups'®". In
addition, the presence of Bantu-speaking groups farther south and on
the edges in the Rift Valley'®'?, combined with the migrations along the
Rift Valley corridor®, suggest a complex genomic make-up emerging
from the interaction between these groups. Research teams in Kenya
and South Africa (University of Kibabii and University of the Western
Cape) signed an RCA for sample collection, sharing, transport, pro-
cessing and analysis.

Niger-Congo and Afro-Asiatic. Participants were selected from
three understudied Kenyan ethnolinguistic groups (Kamba, Kisii and
Somali) recruited in the Africa Wits-INDEPTH partnership for Genomic
studies (AWI-Gen) study®. The Kamba or Akamba are the fifth-largest
ethnolinguistic group in Kenya. The Kamba speak Kikamba, a mem-
ber of the Niger-Congo Bantu language family, and are distributed
mostly in the lower-eastern part of the country (Machako, Kitui and
Makueni provinces and countries). The Kisii or Gussii, also a Niger-
Congo (Bantu-speaking branch) group, are from the western part of
the country with a total population of about 2.7 million. The Somali
speaka Cushiticbranch of the Afro-Asiatic language and are historically
from northeastern Kenya, having migrated from Ethiopia over many
centuries. Using acombination of participants’ self-identified ethnic-
ity and language, parent and grandparent ethnicity and language, and
preliminary genetic data from AWI-Gen, participants were selected to
represent these groups.

Central Africa

DRC. The DRCis the second largest country in Africa, with over 220
recognized groups, including multiple hunter-gatherer groups. The
central location and the presence of nine neighbouring countries
offer a unique ethnic meld, with the main groups being Niger-Congo
Bantu speakers. The city-province of Kinshasa, with a population
of almost 17 million, was the collection site for AGenDA and reflects
the broad ethnolinguistic diversity of the country. Participants were
recruited froma cohort of unrelated, ethnically diverse adult survivors
of COVID-19. Prospective participants were invited to participate by
telephone, and those who agreed had their samples taken at either their
treating hospital or the Centre for Human Genetics of the University
of Kinshasa.

Southern Africa

Angola. Angola, situated on the southwestern African coast, hasbeen
highlighted as a crucial intermediate site along the route of Bantu
migration, which commenced 4,000-5,000 years ago>*>*. The country
isalsohometo several Khoe-San communities. The participants were
sampled from the municipalities of Curoca, Cuvelai, Cuanhama and
Namacunde in the southern province of Cunene, within the Kalahari
Basin. The research site was selected owing to its historical and cul-
tural richness, underexplored populations and high ethnolinguistic
diversity.

Zimbabwe. The Zimbabwean population has a rich mixture of Indi-

genous Khoe-San and migrant groups, reflecting millennia of hu-
man migration and cultural exchange in Southern Africa, making it a
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vital resource for understanding African genomics and personalized
medicine?*?, The Khoe-San are primarily found in regions such as
Tsholotsho and have unique genetic and cultural traits that trace back
thousands of years”. The major Niger-Congo Bantu-speaking ethnic
groupsincludethe Shona,NdebeleandKalanga, whosettledinZimbabwe
during later migration waves®, Prospective sampling for AGenDA was
doneinthe Tsholotsho district, which has the highest population of San
in Zimbabwe; however, individual members tend to be scattered and
reside indifficult to access areas. Recruitment thus necessitated close
collaboration with the Chief of the San people as well as the Representa-
tive of the San Foundation to facilitate an information session at the
chief’s homestead, where the study and sample collection processes
were performed.

Southwest Indian Oceanislands

Mauritius. The island of Mauritius is part of the Mascarene region,
east of Madagascar, which also comprises the La Reunion and Rodri-
gues islands. It has been inhabited by Arabs, Portuguese, French and
British navigators from the seventeenth century onwards. Under
Frenchrule, labour wasbroughtin from parts of Africa, whereasin the
late-nineteenth century, there were arrivals that shaped the present-day
demographics, making Mauritius a multiracial and multicultural
society. For AGenDA, the focus was on Indo-Mauritians.

Datagovernance and data sharing

The processes followed by the AGenDA project are aligned with the
recently published World Health Organization Technical Advisory
Group on Genomics’ principles on data collection, access, use and
sharing®. Whole-genome sequence data are high-depth-of-coverage
(30x) short-read data from the NovaSeq 6000 platform (Illumina).
Datawill be submitted to the European Genome-Phenome Archivein
linewith the funding guidelines and consent provided by participants,
and curated datasets (including single nucleotide variants (SNVs) and
aggregate allele frequencies) will be openly accessible to the global
research community.

Datasets corresponding to the samples from each partner site will
be shared with the respective site principal investigator, as outlined
in a Data Transfer Agreement. The use of site-specific data will be
governed by eachsite and their institutional ethics review boards and
local legislative compliance rules.

Two data-access committees will manage data-access and sharing
requests. (1) Aninternal AGenDA Data Access Committee will manage
data-access requests from AGenDA collaborating groups and members
of the H3Africa consortium. (2) The H3Africa Data and Biospecimen
Access Committee (H3A-DBAC)*® will manage data requests for the
data deposited in the European Genome-Phenome Archive and such
requests would typically come from external researchers and may come
fromindustry. Datawill be shared inaccordance with the agreements,
ethics committee requirements and appropriate legal oversight.

The whole-genome-sequencing data will be part of the African
H3Africa reference panel and imputation service based at The Uni-
versity of Cape Town and will contribute to genotype imputation for
array-based genotyping datasets (usually from African populations).
Sharing withindustry will be permitted and decided by the H3A-DBAC
orthe AGenDA Data Access Committee, and will need to meet the same
ethical, legal and data management criteria used by AGenDA groups,
and follow the same procedures for requesting and obtaining data as
any other researcher(s) accessing the data.

Publication policy

Several core publications are anticipated from the AGenDA projectand
will be published as open access (when affordable) to ensure accessibil-
ity without a paywall. AGenDA publications are likely to fall under the



following categories: (1) AGenDA perspectives, opinions and cohort
papers; (2) main population genetics AGenDA paper; (3) site-level
publications; and (4) downstream topic-specific publications (Sup-
plementary Fig. 1). Each partner organization may publish site-level
papers without notification to AGenDA.

Data and publications are subject to the conditions of the National
Human Genome Research Institute (NHGRI)* of the National Insti-
tutes of Health and the Data Sharing and Access and Release Policy of
H3Africa® for the protection of data and participants.

Lessons learnt

This continental African project was led by African scientists, with
datasovereignty and decision-making residing in the hands of African
investigators and data-access committees. Besides the usual enablers
such as funding, infrastructure, skills development and institutional
support, key ingredients for success were ateam committed to shared
goals, effective communication, the development of mutual trust and
respect, and awillingness to navigate differences of view and compro-
mise where necessary. We tapped into previous collaborations and
trusted colleagues to start the process and then met regularly, with an
in-person 2-day meeting inJohannesburgin April 2024 to consolidate
the collaboration; this ensured that all parties understood expectations
and facilitated planning for the analysis phases of the project. Mem-
bers’ meticulous attention to detail, participating and meaningfully
contributing at meetings, and willingness to find feasible solutions
were criticallyimportant.

An example of trust-building was the co-development of a process
for decision-making around data sharing. It was important to get
buy-in from each group to combine the data into a single database
so that it could be analysed together. There would be centralized
decision-making on sharing the full dataset. However, it was clarified
that each group would receive a copy of the data from their set of par-
ticipants and that they would have autonomy over how they used and
shared that data.

Putting together this complex partnership was not without chal-
lenges. There was limited funding and a tight timeline for delivera-
bles. This required painstaking navigation to manage the extensive
ethicaland legal documentation and the project activities. The project
logistics presented several hurdles, including long delays with ethics
approvals and finalizing MTAs and permits, as well as coordinating
intercontinental and international shipping of samples. The latter
included regulations for biological sample shipment across borders.
In some countries, sourcing shipping materials was challenging, and
courier company costs were massively inflated when compared with
shipping in high-resource countries. DNA extractions were done in
differentlocations and according to different protocols, which neces-
sitated additional quality and processing checks before shipping for
sequencing. Recruitmentinvolved navigating the challenges posed by
infectious disease outbreaks, including the COVID-19 pandemic and
Ebola, as well as political instability, including looming civil unrest and
destabilizinglocal elections. These factors tested the ingenuity of our
teams (who have many interesting anecdotes to share), and the hurdles
were overcome in the end, largely through sheer force of will and an
unerring commitment to the science embodied in AGenDA.

We confirmed an established but under-recognized axiom that
projects of this nature require people on the ground who know the
local political, regulatory and research infrastructure landscape; are
sensitive and aware of cultural nuances that may impact the research;
and understand the science and its importance. In some of the study
sites, this required engaging with and seeking approval from commu-
nity gatekeepers (in some cases chiefs or community representatives)
and travelling vast distances, sometimes on foot, to access remote
and previously unstudied groups. Not all participating institutions
had laboratory capacity for DNA extraction and storage, and in these

cases, whole blood was shipped. The infrastructure to store genomic
datais currently limited. We hope that through further engagement,
computeinfrastructure development and skills transfer, more groups
will be able to use their own data at their own institutions.

The African genomics community is developing ecosystems around
data sharing and more sustainable models for data accessibility and
integration. Theseinitiativesinclude the African Bioinformatics Insti-
tute (ABI)*, the Genomic Centres of Excellence (GenCoE) and Africa
Centres for Disease Control and Prevention (Africa CDC) initiative on
developing a continental ‘Roadmap on Human Genomics and Precision
Public Health’,and would also be supported by national governmental
initiatives in countries where there are formalized national genome
projects’?***, As a testament to the development of computational
infrastructure, six of the AGenDA sites have the capacity for storing
the raw sequence data from their samples. AGenDA is well positioned
to collaborate with different population cohorts, including the ambi-
tious plans for building a multi-omics project on a cohort of 250,000
individuals across 10 study sites, as articulated in the African Population
Cohorts Consortium blueprint®®,

Careful planning and feasible plans taking into consideration the
research culture, resources and skills are essential when developing
multi-country collaborations across Africa. Joint planning and devel-
oping partnerships that leverage the strengths and experiences of
individuals and individual groups are most likely to lead to successful
collaborations. When embarking on collaborations, every partner must
be committed to the long-term goals of the project and to exercising
compassion while holding one another accountable for the success
of the project. The African proverb applies: ‘If you want to go fast, go
alone. If you want to go far, go together’.
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