
HLA-haplotype based matching 
probabilities for four population 
groups in South Africa 
Jürgen Sauter



HLA-haplotype based matching probabilities for four population groups in South Africa

DKMS Africa: Established April 2020

More than 90,000 potential donors
Engagement of local community and willingness to register is 
high

DKMS Registry
Donors are accessible via DKMS Registry,
WMDA SMC, EMDIS 

Collections
46 collections so far (11 in 2024)

www.visualcapitalist.com/map-true-size-of-africa/

http://www.visualcapitalist.com/map-true-size-of-africa/
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Population groups

• Afrikaans
• English
• isiNdebele
• isiXhosa
• isiZulu
• Sepedi
• Sesotho
• Setswana
• Siswati
• Tshivenḓa
• Xitsonga
• Other

• Black
• Coloured
• Indian / Asian
• White
• Other
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• Self-assigned ethnicity
 identical to mother’s and father’s assignment

• Both parents from South Africa

• Cohort size: 56,710

Black 19,999 35.3%

Coloured 4,699 8.3%

Indian / Asian 4,982 8.8%

White 27,030 47.7%

Frequency %

Black African 50 485 026 81,4%

Coloured 5 052 299 8,2%

Indian/Asian 1 697 468 2,7%

White 4 503 780 7,3%

census.statssa.gov.za

 9 % in 2021

Population groups
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Methods

HLA-A, HLA-B, HLA-C, HLA-DRB1, HLA-DQB1, all with “g”-resolution

• Implementation of a maximum likelihood estimation via an EM algorithm
• Handles HLA nomenclature, typing ambiguities
• Open source
• Graphical user interface github.com/DKMS/Hapl-o-Mat

Assuming Hardy-Weinberg Equilibrium

Compute Genotypes

Considered Loci

Allele 
frequencies

Genetic 
distances

Matching 
probabilities

Estimate Haplotypes
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Results: Cumulated Haplotype Frequencies

Black A*30:01g~B*42:01g~C*17:01g~DRB1*03:02g ~DQB1*04:02g 3.4%

Coloured A*01:01g~B*08:01g~C*07:01g~DRB1*03:01g ~DQB1*02:01g 2.0%

Indian / Asian A*01:01g~B*57:01g~C*06:02g~DRB1*07:01g ~DQB1*03:03g 3.4%

White A*01:01g~B*08:01g~C*07:01g~DRB1*03:01g~DQB1*02:01g 6.2%
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Results: Genetic Distances

• Per locus: Cavalli-Sforza

𝑑𝑑𝑗𝑗 = 2
𝜋𝜋

2 ∗ 1 − ∑𝑖𝑖=1𝑛𝑛 𝑓𝑓𝑖𝑖 ∗ 𝑔𝑔𝑖𝑖  

• Across loci: Euclidian

𝐷𝐷 = ∑𝑗𝑗=15 𝑑𝑑𝑗𝑗2 

GoF = 0.94
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Additional samples with ethnic backgrounds from:

• African-American

• China

• India:

• Gujarat

• Tamil Nadu

• Indonesia

• Netherlands

• United Kingdom

GoF = 0.76

Results: Genetic Distances
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Results: Matching Probabilities 

Methods

• Sample size “equalization”: Random subset of 4,500 individuals

• Frequency cut-off: ∑𝑖𝑖 𝑓𝑓𝑖𝑖 ≤ 99.5%

Black 19,999 4,500
Coloured 4,699 4,500
Indian / Asian 4,982 4,500
White 27,030 4,500
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Results: Matching Probabilities 
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Observations: Collections at DKMS Africa
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• High-resolution haplotype frequencies for four population groups in South Africa

• Largest study cohort, so far

• Self-assigned ethnic origin clearly reflected in haplotype frequencies
and genetic distances

• Donor recruitment among Blacks greatly benefits this population group

• Tx data reflects high matching probabilities

• Also, haplotype frequencies are in good agreement with earlier publications

Summary and Conclusions
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