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Parkinson’s disease (PD) is a neurodegenerative disor-
der with diverse motor, nonmotor, and neuropsychiat-
ric symptoms. Genetic and environmental factors
contribute to its development.! However, PD research
has predominantly focused on individuals of European
descent, with over 80% of genome-wide association
studies (GWAS) centered on this group.” This lack of
diversity limits our understanding of disease mecha-
nisms and creates disparities, preventing the equitable
implementation of personalized medicine.>* Collabora-
tive efforts are underway to enhance diversity in PD
genetic research.

Africa is the second most populous continent and is
expected to host 26% of the global population by
2050.° Despite exhibiting the highest genetic variation
and complex admixture, African populations are sig-
nificantly underrepresented in PD research, with only
a fraction of their extensive genetic diversity being
surveyed,® primarily focusing on Mendelian genes
associated with monogenic PD.>”® Genetic studies
have characterized a limited number of Africa’s 2000
ethnolinguistic groups, mainly using genotyping
arrays with variants common in Europeans, leaving
the distribution of novel, rare, and medically relevant
variations largely unknown.® For instance, although
the LRRK2 p.G2019S variant is present in 1% to
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2% of Europeans PD patients,” 29.7% of familial
Ashkenazi Jewish PD patients,'® and 40% of North
African Arabs,'"' it has not been identified in
Black Africans to date.'”> Given Africa’s ethnic and
genetic diversity, including these populations is crucial
for understanding novel genetic determinants underly-
ing PD risk, onset, and progression.'?

Research capacity and research infrastructure in Africa
remain limited, with PD genetic research facing chal-
lenges, including political and economic instability, a
predominant focus on infectious diseases, limited medi-
cal personnel, and insufficient funds and infrastructure.'?

Challenges Encountered in the
Region

Health System Disruptions and Instability

Africa has a long history of political instability, char-
acterized by military coups, armed conflicts, uprisings,
and displacement, which negatively impact sectors like
health care, medical education, and research.'* Conflict
disrupts economic productivity by discouraging invest-
ment, destroying infrastructure, and reducing govern-
ment spending. '’

Additionally, African health-care systems face signifi-
cant pressure from infectious diseases such as tubercu-
losis, malaria, and HIV, and outbreaks like Ebola.'¢!®
For this reason, many African countries allocate limited
funding with insufficient prioritization, resources, and
infrastructure for neuroscience research. Essential funding
is necessary for sustainable training programs, technology
acquisition, stable research personnel positions, and effec-
tive research administration. Research outputs are rela-
tively few compared to high-income countries,'* with a
focus on communicable diseases.

However, the burden of noncommunicable diseases,
such as PD, is rapidly increasing due to population
aging, lifestyle, metabolic risk factors, and increased
environmental exposures.'” PD ranks as the 10th and
11th most prevalent nervous system disorder in North
Africa and sub-Saharan Africa, respectively.”® Despite its
growing prevalence, African health-care systems, govern-
ment stakeholders, and research priorities remain pre-
dominantly focused on infectious diseases.

Shortage of Neurology and Neuroscience
Expertise

The number of neurologists is severely limited in
many African countries, with an even greater shortage
of movement disorder specialists. The World Health
Organization recommends one neurologist per 100,000
people*!; however, Africa has only 0.03 neurologists
per 100,000, compared to 8.45 per 100,000 in
Europe.”**® Previous research underscores this dispar-
ity, with two African nations having more than

200 neurologists, six nations having 31 to 200 neurolo-
gists, and 36 nations having 1 to 30 neurologists. The
distribution remains highly uneven, with North Africa,
notably Egypt and Algeria, having the highest numbers,
and southern, eastern, and western Africa facing severe
shortages, with 13 countries lacking any neurologists.*”
The shortage of movement disorder specialists is more
severe. As of 2020, Mali had 2 movement disorder spe-
cialists for 20 million people, Nigeria had 40 for
206 million, and South Africa had 17 for 59 million."?
To date, there is evidence of only one movement disor-
der specialist in Zambia, with no data available for
other African countries. This uneven distribution under-
scores the critical need for neurologists, movement dis-
orders specialists, and neuroscientists with expertise in
genomics and bioinformatics across Africa.

Over the past decade, more international programs
and fellowships have become available for African
researchers seeking training in genetics and genomics
abroad, although the challenges persist. Students often
lack early exposure to neuroscience, and medical training
programs offer inadequate exposure to neurology.”>"**
Mentorship opportunities are scarce, hindering the devel-
opment of future researchers. Financial constraints and
visa issues also pose challenges for attending international
training (eg, fellowships, internships, rotations), confer-
ences, and workshops.”’ Language barriers exacerbate
the situation, as many African countries are Francophone
or Lusophone, whereas neuroscience courses are primar-
ily conducted in English.*

Clinical Research and Participant Recruitment

Limited awareness of the disease, cultural beliefs, and
misconceptions about its causes, symptoms, and treat-
ments hinder effective participant recruitment efforts.””
Limited health care access and the lack of disease regis-
tries also hinder patient recruitment and follow-up.
Leveraging community engagement, local health-care
networks, and educational initiatives can enhance partic-
ipation. By involving local stakeholders and tailoring
recruitment strategies to address specific regional needs,
researchers can build trust and foster collaboration.
Ensuring ethical practices is also crucial, particularly in
protecting individuals’ autonomy, dignity, and informed
consent in all aspects of data and sample usage.?®

Limited Bioinformatics and Genomics Capacity

In addition to global challenges in genomic research,
Africa faces specific struggles. Genomic research requires
solid infrastructure, including well-equipped facilities
and robust computational networks, reliant on stable
power supply and internet access. However, 30 African
countries experience regular electricity outages, and only
23% of East Africa has access to reliable energy

sources.”” Furthermore, some governments impose
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internet shutdowns, as observed in Sudan, Chad, and
Zimbabwe.?"

Another significant challenge is inadequate training in
genomic research.>’ Many researchers trained abroad
opt not to return to their home countries, exacerbating
Africa’s brain drain. Additionally, shipping biological
samples is problematic due to unreliable courier ser-
vices, high costs, and inadequate local infrastructure for
sample processing and preparation. These factors col-
lectively impact the quality and quantity of genomic
research in Africa.

Efforts from the Global Parkinson’s
Genetics Program in Addressing
These Challenges

A recent global effort, the Global Parkinson’s Genetics
Program (GP2, www.gp2.org), supported by Aligning
Science Across Parkinson’s (ASAP), aims to address the
need for diversity in PD research. GP2 is expanding to
include at-risk populations and patients with “atypical”
parkinsonism. The principal aims of GP2 extend beyond
enhancing our understanding of the genetic factors in
PD across global populations; it also seeks to transform
this knowledge into practical applications. Achieving this
vision entails creating a unified network of collaborators;
conducting large-scale data collection, analysis, and har-
monization; and training analysts worldwide. To achieve
this, GP2 allocates funds and resources to support PD
genetic research and capacity building in underrepre-
sented regions, with a focus on retaining local scientists
to ensure a lasting impact.>?

Collaboration to Genotype and Sequence
African Cohorts

As of September 2024, 34 study cohorts from 14 Afri-
can countries are contributing samples to GP2, with an
expected total of 10,450 patients, 11,369 neurologically
healthy controls, and 23 “other” phenotype samples,
including nonaffected family members and patients with
atypical parkinsonism (Fig. 1A). In the standard proce-
dure, sporadic PD patients and controls were genotyped
using the Illumina NeuroBooster Array,’® whereas
suspected monogenic PD patients and their affected and
nonaffected family members underwent both whole-
genome sequencing (WGS) and genotyping.’> We are
currently transitioning to ensure that all GP2 samples
will exclusively undergo WGS. After analysis, the
resulting data are returned to the respective groups for
further investigation and interpretation, with GP2 pro-
viding support and expertise in data analysis, interpreta-
tion, and dissemination of results.

To date, GP2 has genotyped 2633 African, 1107
African admixed, and 824 participants with complex
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admixture history (CAH),** with 1806 samples having
undergone WGS. The CAH ancestry group was intro-
duced in response to a large number of samples with
South African and other highly admixed individuals
being incorrectly predicted as Central Asian ancestry.
These samples are too highly admixed to be included in
analyses with other GP2 ancestry groups.”>” DNA isola-
tion and genotyping of African participants are facili-
tated through collaborative efforts.** For instance, GP2
has funded the establishment of a DNA extraction lab-
oratory at the University of Lagos to support local
DNA extraction and biobanking. This initiative reduces
shipping costs and addresses a major barrier in the
region, where sequencing facilities are limited and
extremely costly. This improved infrastructure has
enabled WGS of 1786 Nigerian samples. Furthermore,
GP2 has initiated an incentive for newly recruited large
families with unsolved monogenic forms of the dis-
ease.® This incentive allows principal investigators to
further invest in local PD research.

Many African researchers experience “helicopter
research,” where researchers from high-income countries
visit lower-income areas to recruit participants and col-
lect samples. In this scenario, laboratory work and data
analysis occur outside the region, and published results
often lack involvement from local researchers.”” How-
ever, GP2’s approach ensures local scientists are involved
throughout the research process, providing opportunities
for skill development and capacity building. GP2 ensures
that genotyping and sequencing data generated are ret-
urned to the study sites. Additionally, GP2 investigators
are encouraged to propose projects that align with GP2
objectives. These proposals are reviewed by the Project
Proposal, Approval, and Execution Working Group to
ensure efficient implementation. To date, GP2 has publi-
shed 29 research articles, 10 of which were coauthored
by African collaborators (Table S1).

The success of GP2’s collaborative efforts is exempli-
fied by the largest GWAS of PD in African and African
admixed ancestry to date.”® The novel African-ancestry
variant GBA1 ¢.1225-34C > A (rs3115534) was found
in 39% of patients studied, demonstrating its significant
impact on PD risk compared to common variations iden-
tified in previous GWAS. The study integrated data from
the International Parkinson’s Disease Genomics
Consortium—Africa (IPDGC Africa) and GP2 and sum-
mary statistics from 23andMe, Inc., emphasizing the
importance of including underrepresented populations in
genetic research to understand the genetic basis of PD.

Training and Capacity Building
To address the shortage of neurologists and PD
researchers, GP2 is building a network of researchers to
promote collaboration in genetic research. Training cli-
nicians and researchers is a key priority for GP2, led by
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Number of trainees: 35
GP2-funded MSc students: 5
GP2-funded PhD students: 2

Sabbaticals funded: 1
GP2 Trainee Representatives: 3

FIG. 1. (A) Map of Africa showing the number of cohorts contributing samples from 14 African countries to the Global Parkinson’s Genetics Program
(GP2), including the number of cohorts from the Transforming Parkinson’s Case in Africa (TRaPCAf-GP2) collaboration (*), the International Parkinson’s
Disease Genomics Consortium—Africa (IPDGC Africa) (1), and AfrAbia-GP2 (). The map includes the expected and completed numbers for Parkinson’s
disease (PD) patients, controls, and “other” individuals (nonaffected family members and patients with atypical parkinsonism). Countries expected to
expand to recruit patients with atypical parkinsonism are indicated by a hashtag (*). (B) Map of Africa showing the 11 countries with GP2 trainees,
trainee representatives, and GP2-funded students in Africa. The darker the color, the higher the number of participants. All values are accurate as of
September 12, 2024. PD, Parkinson’s disease; MSc, master of science. [Color figure can be viewed at wileyonlinelibrary.com]
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the Training and Networking group (TN-WG), to dedi-
cate resources and efforts providing both general and
tailored training for researchers and clinicians. The
GP2 Trainee Network currently consists of 260 mem-
bers worldwide, with 35 trainees and 3 trainee repre-
sentatives in Africa.

As part of the TN-WG training resources, the web-
based GP2 learning platform (https:/training.gp2.org/)
had over 1110 registered users as of September 2024
(6.3% from Africa).>’ This platform offers free virtual
training, in multiple languages, through a user-friendly,
accessible interface. Additionally, the TN-WG provides
tailored training programs designed to meet the needs of
GP2 researchers, particularly underrepresented collabora-
tors. These training opportunities include short courses,
workshops, regional training initiatives, master’s and
PhD programs, visiting fellowships, placements, and sab-
baticals (Fig. 1B), and equip local researchers with bioin-
formatics expertise, enabling them to conduct analyses
using GP2 data. These initiatives address challenges
related to mentorship, guidance, and funding for under-
represented clinicians and researchers, fostering capacity
building in their regions and strengthening partnerships
within the GP2 network.

Conclusion and Future Directions

In collaboration with GP2, the Transforming
Parkinson’s Case in Africa (TRaPCAf-GP2) study is
underway across seven African countries and
is expected to contribute 1000 PD patients and 2000
controls to GP2.** Furthermore, IPDGC Africa plans to
expand its recruitment to 12 French-speaking countries
to enhance GP2’s coverage across Africa. GP2 is com-
mitted to performing WGS on all African PD patients
to aid in identifying novel PD variants. As of June
2024, GP2 has 55 active projects, 22 involving African
trainees and collaborators, emphasizing the contribu-
tion from both early-career and established researchers.
The TN-WG is actively developing new training
resources for African PD researchers, including in-
person bioinformatics workshops, with one scheduled
for Morocco in November 2024.

Upon completion of GP2, we anticipate a significant
increase in professionals skilled in clinical research,
genetics, and bioinformatics, along with strengthened
collaborations among these experts, which will drive
substantial progress in PD research in Africa. Ulti-
mately, building strong partnerships with African insti-
tutions and encouraging their active involvement are
crucial for the long-term sustainability of the initiative. @
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