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Abstract

Sub-Saharan Africa has been identified as the part of the world with the greatest human
genetic diversity. This high level of diversity causes difficulties for genome-wide
association (GWA) studies in African populations—for example, by reducing the accuracy
of genotype imputation in African populations compared to non-African populations. Here,
we investigate haplotype variation and imputation in Africa, using 253 unrelated
individuals from 15 Sub-Saharan African populations. We identify the populations that
provide the greatest potential for serving as reference panels for imputing genotypes in
the remaining groups. Considering reference panels comprising samples of recent African
descent in Phase 3 of the HapMap Project, we identify mixtures of reference groups that
produce the maximal imputation accuracy in each of the sampled populations. We find
that optimal HapMap mixtures and maximal imputation accuracies identified in detailed
tests of imputation procedures can instead be predicted by using simple summary
statistics that measure relationships between the pattern of genetic variation in a target
population and the patterns in potential reference panels. Our results provide an empirical
basis for facilitating the selection of reference panels in GWA studies of diverse human

populations, especially those of African ancestry.
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