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Scientists at the African Centre of Excellence for Genomics of Infectious Diseases in Ede, Nigeria, prepare samples for DNA sequencing.

Could Africabethe future
for genomicsresearch?

Zané Lombard & Guida Landouré for the H3Africa Steering Committee

Funds for amajor genomics
programme in Africa will
dry up thisyear. A chanceto
address global inequity in
health-related genomics by
building on the success of
thisinitiative must not

be missed.
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n2020, ananalysis 0of 426 Africangenomes,

involving researchers from 15 African

countries, uncovered 3 million new vari-

antsin the human genome'. The discovery

contributed to the development of a tool
that enables researchers to identify genetic
associations specifically in African popula-
tions — the Infinium H3Africa Consortium
genotyping array, produced by the US bio-
technology firm Illumina.

Although various enterprises have sup-
ported cutting-edge human genomics in
Africa, the Human Heredity and Health in
Africa (H3Africa) initiative?, which supported
this work, has probably contributed the most
in terms of infrastructure and training. The
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US$176-million programme began in 2010,
funded by the US National Institutes of Health
(NIH) and the UK biomedical charity Wellcome
(in partnership with the African Society of
Human Genetics). Projects have ranged
from population-based genomic studies of
common disorders, such as heart disease, to
investigations of infectious diseases, such as
COVID-19. Together, some 51 projects, all led
by African scientists and involving research-
ers frommore than 30 African countries, have
resulted in 50,000 samples being genotyped
and nearly 700 papers being published.
Thanks to H3Africaand other genomics ini-
tiatives, such as the Nigerian 100K Genome
Project?, African genomics is now poised to
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improve the health of millions of people world-
wide, including those across the continentand
the African diaspora. But building on the dis-
coveries made so far —and especially applying
findings to the clinic — will require several sys-
temic changes, including a major shiftin how
genomics research in Africais funded.

All remaining projects supported by the
H3Africa initiative are expected to wrap up
this year. (Although funding formally ended
inJune 2022, some H3Africa grant recipients
were able to obtain extensions because of dis-
ruption from the COVID-19 pandemic.) Here,
we lay out whatis needed to ensure thatinvest-
mentingenomicsin Africais notjust sustained
ina post-H3Africaworld but expanded. Inour
view, Africa could becomethebirthplace fora
new kind of genomics —one that brings better
healthtoall.

What H3Africa has achieved

As of 2021, nearly 86% of participants in
genome-wide association studies (GWAS)
worldwide were of European descent, even
though that group makes up only 16% of the
world’s population*. (Suchstudies screen the
genomes of thousands of people to establish
whether a particular genetic variantis associ-
ated with a trait of interest.) This bias means
that precision-medicine tools, such as poly-
genic risk scores — which use genetic data to
predictaperson’srisk of developinga certain
disease — are much more accurate for people
of European ancestry?>.

H3Africahas helpedto addressthisinequity
inat least five ways.

First, H3Africa has made it easier for Afri-
cansto pursue genomics on the continent (see
‘Tapping the potential’). This has been made
possible through establishing sequencing
facilities, including in South Africa, Gambia,
Nigeria, Ethiopia, Uganda and Botswana, and
setting up training programmes, forexamplein
bioinformatics®. Because African institutions
were made thedirectrecipients ofgrantsinthe
H3Africaprogramme, Africans have been able
todesign projects, training and infrastructure
accordingto the needs of their own countries.

Second, H3Africa has increased the pro-
file of African genomics globally. In part,
this is thanks to researchers and organiza-
tions funded by H3Africa partnering with
international bodies, such as the Heads of
International Research Organizations (HIRO
—composed of the directors of those organi-
zations, including major funders such as the
NIH and the Bill & Melinda Gates Foundation).

Third, H3Africa has enhanced education
and awareness about genomics across the

TAPPING THE POTENTIAL

Thanks to initiatives such as H3Africa, more genomics papers are being authored by researchers from Africa. But
new sources of funding for African genomics are urgently needed to build on the progress made so far.
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*Data from a PubMed search for papers (excluding reviews) with ‘genetics’ or ‘genomics’ in the title or abstract, and any author with US or African country affiliation.

continent — principally by requiring that all
projects involving participants include some
amount of community engagement. For exam-
ple, Genome Adventures, an initiative of an
H3Africa-funded network of organizations
called the Collaborative African Genomics Net-
work, is likely to have contributed to the high
retention rate of participantsin the network’s
research project. In this case, workshops,
comic books and social media were used to

“H3Africahashelped
to establish standards
and norms around
datasharing.”

educate community stakeholders and the pub-
licabout genomics and biomedical research.

Fourth, H3Africa has enabled an unprec-
edented degree of scientific collaboration
betweenresearchers —both across the con-
tinent and with those elsewhere. It achieved
this partly by requiring that funded African
researchers collaborate with other African
scientists. During the COVID-19 pandemic,
for example, researchers at the African Cen-
tre of Excellence for Genomics of Infectious
Diseases (ACEGID) in Ede, Nigeria, trained
more than 1,300 geneticists, public-health
workers and officials from other African
countries in diagnostics, next-generation
sequencing and bioinformatics. (ACEGID,
established in 2014, has received around 30%
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of'its funding from H3Africa.)

Lastly, by providing ethics guidelines that
are tailored to African settings, H3Africa has
helped to establish standards and norms
around datasharing’ and the communication
of findings to study participants. Although
the rules and regulations on this vary greatly
across Africa’s 54 countries, geneticists across
the continent now have acentral resource for
guidance oninformed consent, stigmaaround
genetic diseases, the sharing of benefits from
studies and other topics.

Realistic goals

Although most H3Africa projects have not
yet translated findings into clinical practice,
some have already had real-world impact.
For instance, over the past eight years,
work at ACEGID has informed public-health
responses to Lassafever, Ebolaand COVID-19.
Likewise, toimprove paediatric care, Solomon
Ofori-Acquah, anH3Africa-funded researcher
atthe University of Pittsburgh in Pennsylvania
and atthe University of Ghanain Accra, last year
established a genetic screening programme
for newborns in Ghana that was paired with a
genetic-counselling training programme.

Butwill all this progress in African genomics
be sustained after H3Africa funding ends?
What is needed to ensure that current and
future investments translate into improved
health for people?

Insomeareas, itis easy toimagine how real-
world genomics applications in Africa could
be ramped up. Building a continent-wide

Nature | Vol 614 | 2 February 2023 | 31



Comment

early-warning system to detect and track
disease outbreaks, for instance, could be
achieved largely through scaling up the
ACEGID model. Anarray of such centres across
the continent would enable training of African
scientists, help toretain Africantalentin Africa
and ensure that standards of practice around
African genomic surveillance are developed
onthe continent.

The Africa Centres for Disease Control and
Prevention has already established a surveil-
lance network called the Pathogen Genomics
Initiative. This consists of national public
health institutes and genomics laboratories,
such as ACEGID.

Inother areas, the health benefits are farther
away. Examplesinclude treatment of common,
non-infectious conditions (such as diabetes),
largely because of alack of data, and the treat-
ment of rare diseases, largely because of alack
of genomic medicine services. However, it is
becoming clearer what needs to happen next.

Because African genomes have a longer
evolutionary history and harbour more
variation than the genomes of people with
European ancestry, they offer aricher source
of variants linked to traits of interest, such as
rare developmental disorders. Studies are
revealing the incredible potential of African
genomes: for developing ways to diagnose
diseases across diverse populations; uncov-
ering new therapeutictargets; and identifying
genetic markers that indicate how someone
might respond to a particular drug.

As an example, throughout the world, a
mutation in a gene on chromosome 4 is used
to diagnose Huntington’s disease. However,
another form of the disease exists that s clin-
ically indistinguishable, called Huntington’s
disease-like 2 (HDL2). This is caused by a muta-
tioninagene onchromosome16 (refs 8,9).So
far, all cases of HDL2 have been found in peo-
ple with African ancestry. This suggests that
individuals who have Huntington’s disease
symptoms but do not have the chromosome
4 mutationshould be tested for the mutation
on chromosome 16.

Todeliver the greatestyield perinvestment
whenitcomestolooking for translatable find-
ingsin African genomes, anetwork of genomic
centres needs to be established across Africa.
Geneticists operatinginsuchanetwork should
collaborate with those working on multi-year
cohort studies to tease apart the effects of
genetic and environmental factors, particu-
larly for complex diseases.

Oneencouragingsignisafundingaward to
help establish the African Population Cohort
Consortium. Last year, the African Popula-
tion and Health Research Center in Nairobi
received funding from Wellcome to develop
and co-lead this consortium with the Africa
Health Research Institute in Durban, South
Africa. It will collate health-surveillance data
and biospecimens to provide a resource for
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A physician in Cameroon discusses prenatal testing with a patient. Such screening for genetic

diseases is limited across Africa.

large-scale population studies.

Ideally, investment in an African genome
initiative at scale would happen alongside
the establishment of a pan-African biobank
similar to the UK Biobank, which has been peri-
odically collecting health and genetic infor-
mation frommore than 500,000 participants
since 2006. H3Africa has already established
biorepositoriesin Uganda, Nigeriaand South
Africa, whichinvolve the collection of samples
linked to the H3Africa genetic data resource.
The Genetics of Latin American Diversity
(GLAD) Project™, which includes genome-
wide data onaround 54,000 individuals from
39 studies, shows that such a standardized,
pan-continental approachis feasible.

Systemic changes needed

InJuly last year, the World Health Organiza-
tion (WHO) Science Council — which advises
the WHO director-general on high-priority
scientificissues — stressed theimportance of
genomics to future global health in a special
report™. In our view, heeding the WHO’s call
andrealizing the goalslaid out here will require
four systemic changes to genomics research
in Africa.

Government investment. African govern-
ments have been slow to support genomics
infrastructure. None of them has delivered
on pledges made at the 2007 African Union
assembly to spend 1% of gross domestic prod-
uctonresearch and development by 2010 (see
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ref.12 and go.nature.com/3jt9dss).

Convincing political leaders in Africa to
invest in genomics has been challenging, in
part because it can take decades before pay-
offs are realized. The fact that most evidence
for the benefits of genomics comes from
research on European-ancestry populations
in high-income settings also makes it harder
for scientists to convince African governments
that genomics could help their own people.

Yet as long as researchers rely on grants
fromoutside funders such as the NIH, African
governments won’t have ownership of projects
or be able to set priorities. What’s more, sus-
tained government commitment to genomics,
which would enable researchers and health-
care practitioners to keep working in Africa,
is crucial to bringing the benefits of genomic
medicine to local populations.

Matched funding schemes, whereby funds
are provided by a donor on the condition
that the receiver also contributes resources
(similar to those implemented by the UK
Newton Fund in selected African, Asian and
South American countries), could help to shift
trends in Africa away from over-reliance on
donorship.

Industry buy-in. South Africa houses around
one-quarter of allthe next-generation sequenc-
ing facilities on the continent®. For genomic
medicine to have animpact on the health of
millions, data need to be generated that are
of similar quality to those used in the global
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north, and they must be produced at a similar
pace and price.

More government investment would help
with this. Public-private partnerships are
also key. Major pharmaceutical companies
are increasingly expressing interest in scal-
ing up translational genomics in Africa. At
the American Society of Human Genetics
annual meeting last October, for example, an
emerging consortium of seven firms met with
H3Africainvestigators to discuss how current
fragmented initiatives might be transformed
into anintegrated public-private partnership.

The responsible engagement of industry
—based on principles of African ownership,
and the equitable distribution of credit
and benefits — could help to resolve crucial
needs, such as the lack of maintenance staff
for sequencing machines, affordable reagents
and reliable supply chains.

Various endeavours have already demon-
strated the promise of public-private part-
nerships. For instance, a genomics centre was
established in 2018 in Cape Town, South Africa,
thanks to a partnership between the Chinese
genomics company BGI Group and the South
African Medical Research Council. It was one
of the facilities used to detect Omicron SARS-
CoV-2 variants in South Africa’s wastewater
using high-throughput sequencing. Similarly,
in2021, thelllumina and Genetic Alliance, anon-
profit organization that advocates research
onrare diseases, launched the iHope Genetic
Health programme. This $120-millioninitiative
aims to expand global accesstowhole-genome
sequencing, with more than one-third of the
money goingto Africa. Butsuchalliances need
to be much more widespread.

Genetic services and electronic health
records. In the United States, there are
2medical geneticists and 7 genetic counsellors
for every 500,000 people™. In South Africa,
which offers the most extensive medical genet-
icsservicesin Africa, both these numbers are
lessthan 0.2 (see go.nature.com/3yjoxpk and
ref.15).

For people in Africa to benefit from poten-
tially transformative genomic medicine
applications, such as emerging gene-based
therapies for sickle-cell disease, genetic coun-
selling services are needed in every country.
(Evenwith limited screening, sickle-cell disease
is known to affect around 225,000 babies in
Africaannually®. By our estimate, the disease
resultsin8-15deaths per1,000 childrenunder
Syearsold.) Electronic health-record systems
are also essential if the use of genomic infor-
mationin clinical care is to become routine.

Equitable science and meaningful engage-
ment of research participants. The legacies
of colonialism and scientific racism continue
to block opportunities for African scien-
tists to participate equitably in genomics?.

Research that focuses on the diseases most
prevalentin Africaare often led by non-African
organizations, for instance. Researchers
globally have frequently failed to consider how
benefits stemming from their work could be
shared equitably, and some genome data have
been used unethically’®*,

Changing this will require a commitment
fromall stakeholders to promote equitable col-
laborationwith partnersin Africa, modelled on
the successes of programmes such as H3Africa.
Abroader array of funders, including major
philanthropic organizations, needs to support
genomicsinitiatives on the continent. Priority
should be given to proposals for projects that
are led by African scientists, that represent
African populations and that focus onresearch
questions pertinent to African communities.

To ensure that research is shaped accord-
ing to the priorities of people living in Africa,
engagement with research participants must
also be tailored to specific cultures and lan-
guages. Some 2,000 languages are spokenin
Africa, representing a significant barrier to

“Abroader array of
fundersneeds to support
genomicsinitiativeson
the continent.”

communication. The Lyfe Languagesiinitiative,
aprojectdevelopedin Western Australiato help
overcomeabarrier between Aboriginal people
and health-care providers, offers one model
for how this might be achieved. The project
provides Indigenous-language translations of
terms often usedin clinical-genetics research®,

The nextdecade

Some researchers who have beenreliant on
H3Africa funds are in a strong position to
compete for the global pot of money availa-
ble for genomics research. Thisincludes that
offered by the NIH and the US National Science
Foundation. Many have been awarded grants
tojoin a new consortium called Data Science
for Health Discovery and Innovationin Africa
(DS-1 Africa). This effort, which is focused on
data science and analysis, builds on H3ABio-
Net, H3Africa’s bioinformatics training pro-
gramme, and is being funded for up to ten
years by the NIH Common Fund Initiative.

Most researchers urgently need African
governments and other funders to step up to
help them secureaviable futureinresearchon
the continent. What’s more, government com-
mitment is crucial to securing a sustainable
future for personalized medicine and medical
genetics services in African countries.

This is an opportune moment for a ‘moon-
shot’ enterprise to advance the potential of
genomicsin Africa. Agroup of H3Africainvesti-
gatorsand NIH colleagues have come together
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to propose a programme of Genomics Centres
of Excellence. These could absorb multiple
genomics projects, scale up training, adopt
common standards and, through institutional
strengthening, offer greater sustainability
thansponsorship of individual projects alone.
The plan will be presented later this month at
theInternational Congress of Human Genetics
in Cape Town, South Africa.

Anincredible amount hasbeenachievedin
little more than ten years. But with the right
investment from the right stakeholders, Africa
could achieve so much more in genomics in
the decade ahead — with benefits that reach
far beyond the continent.
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