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Historical insights of PD genetics in Africa

Current knowledge of genetics of sporadic PD in Africa



2nd most prevalent and fastest 
growing neurodegenerative 

disease 

AGEING 



Interplay among aging, genetic susceptibility and environmental toxins in the 
pathogenesis of PD 

Pang SY, Ho PW, Liu HF, et al. The interplay of aging, genetics and environmental factors in the pathogenesis of Parkinson's 
disease. Transl Neurodegener. 2019;8:23. 



J Parkinsons Dis. 2024;14(3):467-482. doi:10.3233/JPD-230376
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Estimated population with PD in Africa 
▪ PD affects ~ 1% of population ≥ 60 years 

▪ PD affects ~ 0.04% of population <60 years 

Category Population size PD 
Prevalence

Estimated  
number of 

PwPD

Population ≥ 60 years (4.9%) 66,000,000 1% 660,000

Population < 60 years (95.1%) 1,275,000,000 0.04% 510,000

Estimated number of people with PD in Africa 1,170,000





Mutations reported to cause PD 

Top figure modified from: Blauwendraat C, Nalls MA, Singleton AB. The genetic architecture of Parkinson's disease. Lancet Neurol. 2020;19(2):170-178.
Gustavsson EK, Follett J, Trinh J, et al. RAB32 Ser71Arg in autosomal dominant Parkinson's disease: linkage, association, and functional analyses. Lancet Neurol. 

2024;23(6):603-614. 

Bold: Mutations with ‘very high or high confidence as actual PD genes’ 



GBA1 (52%)

LRRK2

PRKN

PINK1

SNCA

Top 5 reported 

Junker J, Lange LM, Vollstedt EJ, et al. Mov Disord. Published online July 30, 2024. doi:10.1002/mds.29925

• MJFF Global Monogenic PD project
• GP2 Monogenic Network 

• 100 centers 
• 46 countries



Lange LM, Fang Z-H, Makarious M, et al. The Global Landscape of Genetic Variation in Parkinson’s disease: Multi-Ancestry Insights into Established Disease Genes and their Translational 
Relevance https://www.medrxiv.org/content/10.1101/2025.07.08.25330815v2.full.pdf



Oligomerization and fibrillation of α-syn

Impaired neurotransmission 

Endosomal/lysosomal dysfunction

Mitochondrial dysfunction and clearance

Neuroinflammation

Modified from: 
Westenberger A, Brüggemann N, Klein C. Genetics of 

Parkinson's Disease: From Causes to 
Treatment. Cold Spring Harb Perspect Med. 

2025;15(7):a041774. 
doi:10.1101/cshperspect.a041774 



Timeline of genetic discoveries from PD GWASs

Blauwendraat C, Nalls MA, Singleton AB. The 
genetic architecture of Parkinson's 

disease. Lancet Neurol. 2020;19(2):170-178.



Nalls MA, Blauwendraat C, Vallerga CL, et al. Lancet Neurol. 2019;18(12):1091-1102.
Consortia: 23andMe Research Team; System Genomics of Parkinson's Disease Consortium; IPDGC

Gene – known loci

Gene – novel loci

p=5× 10– ⁸ to 10– 9

p <5× 10– 9

• Increased count of 
independent common risk 

variants to 90

• Added 38 novel risk variants 

• Refined heritability 
estimates (common 

variants account for ~22% 
PD risk 

European ancestry datasets



Kim JJ, Vitale D, Otani DV, et al. Multi-ancestry genome-wide association meta-analysis of Parkinson's disease. Nat Genet. 2024;56(1):27-36.
Consortia: 23andMe Research Team; GP2 

• 78 independent genome-wide significant loci

• Including 12 potentially novel loci 

• Fine-mapped 6 putative causal variants at 6 known PD 

loci 

• Identified 25 putative PD risk genes in the novel loci

49049 Parkinson’s disease 
18785 proxy cases 
2,458,063 controls 



What do we know about the genetic 
architecture of PD in the African 

population?



Total PD screened: 329 (Ghana: 54; Nigeria: 275
Total controls screened: 361 (Ghana: 46; Nigeria: 315) 275 PD

No pathogenic LRRK2 mutation (at the time) 



• 38 PD; 181 controls
• No LRRK2 G2019S mutation

• 647 PD (Different ancestries; 91 African ancestry)
• LRRK2 G2019S mutation frequency 1.2% (8/647). 0/91 African ancestry 

• EOPD: 1.9% (3/154); LOPD 1% (5/493)

• 205 SA PD; 79 controls 
• LRRK2 G2019S mutation frequency 1.95% 

(4/205); 2.8% in familial (2/72), 1.5% 
sporadic (2/155); 0/16 black



PINK1, PRKN and others
• Tunisia: 231 familial PD (PINK1 mutation frequency 18%; PRKN mutation 

frequency 3.9%) Hentati et al 2010
• Nigeria: 57 sporadic PD (No PRKN, No ATXN3 mutations). Okubadejo et al 2008
• South Africa: 229 PD (PRKN mutations in 3.1%) Haylett et al 2012
• South Africa: 154 PD (PINK1 mutations (<1%; homozyg 1; heterozyg 2) Keyser et al 

2010 
• Zambia: 39 PD (2 PRKN mutations. No SNCA, PINK1, DJ1 mutations) Yonova-

Doing 2012
• Case reports/families: Familial PRKN/PINK1 PD (Morocco – Bouhouche et al 

2017, Smaili et al 2020); PINK1 (Sudan – Bakhit et al 2023); PRKN (Tanzania – 
Dekker et al 2020)

• Tunisia: RAB32 Ser71Arg variant (109 probands,18 North African) Gustavsson et 
al  2024



• Virtually absent in other ancestries

• Common (present in about 50% of Nigerian PD cohort (~10% homozygous and 40% heterozygous

• Associated risk: 1.4x in heterozygous and ~3.5x risk in homozygous carriers

• Associated with an earlier age at onset in PD 

• Most important genetic risk factor for PD in this African and African Admixed populations 

Lancet Neurol. 2023;22(11):1015-1025





Why is this finding important?

Introduces a novel pathogenetic mechanism for a specific ancestry and 
population

Establishes a foundation for exploring the possibility of personalized 
interventions through clinical trials in this population 

Underscores the scientific and ethical imperative of including 
underrepresented populations in genomics research

Adds to our understanding of the potential role of non-coding variants in PD 
risk

Highlights the notion that findings cannot be generally extrapolated to other 
populations 

Provides impetus for refining polygenic risk scores for PD risk prediction in 
persons of black African ancestry



Step K, Leal TP, Waldo E, et al. medRxiv. 2025;2025.08.01.25331910. Published 2025 Aug 2. doi:10.1101/2025.08.01.25331910

691 PD cases and 826 controls

The conventional GWAS successfully identified one locus (rs17098735-T) with genome-wide significance on chromosome 14 
(within the AKAP6 gene)



GWAS in African and African Admixed populations

Genotype data (individual level) from GP2 

Summary statistics from 23andMe and the Million Veterans Program (MVP). 

Combined dataset: 3,975 cases and 319,883 controls

64% increase in total sample size compared with prior analyses

Separate GWAS for AFR and AAC cohorts + combined AFR/AAC meta-analysis.



Expanded GWAS and Metanalysis workflow 
(AAC and AFR)



GWAS 2: Cohort characteristics (R11 GP2 AFR)

Cohort Ancestry Cases Controls % Female 
cases

% Female 
controls

GP2 AFR African 
(AFR)

2,504 4,198 30.4 48.4

• Covariates used for cohort-level GWAS: Sex, PC1-20
• Array type: NeuroBooster Array



AFR GWAS – genome-wide significant hits 



Genome-wide significant hits (AFR ancestry)
SNP ID Effect allele rsID P Close to known 

locus? 

chr1:155235878:G:T T rs3115534 1.20E-37 Yes; GBA1

chr4:89704960:G:A A rs356182 4.33E-13 Yes; SNCA

chr12:40309145:C:T T rs72546327 1.72E-08 Yes; LRRK2

chr12:75689052:G:A A rs12302417 4.49E-08 No; novel 
(RPL10P13)

chr16:76969646:G:C C rs113244182 1.67E-08 No; novel



AFR ancestry expanded PD GWAS 

Strongest association: GBA1 functional branch site variant (rs3115534)

Intronic SNCA variant (established trans-ancestry PD risk variant )

LRRK2 missense variant (p.T1410M) (rare in non AFR ancestries)

Non-coding variant within RPL10P13 pseudogene

Intergenic variant on chromosome 16 (rs113244182)



Importance of findings



Global collaboration has significantly improved our 
understanding of the genetics of apparently 
sporadic (complexly inherited) PD in Africa

We anticipate that diversifying the African 
populations included in PD genetic studies will 
provide even greater insights 

Collaborative research largely driven by the 
Global Parkinson’s Genetics Program (GP2) are 
enabling this effort to widen the scope across 
Africa
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