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IMPUTING GENOME SEQUENCE VARIATION IN THE HUMAN GENOME
DIVERSITY PROJECT PANEL
D. Witonsky, C. Jeong, A. Di Rienzo

To enable studies of human genetic adaptations, we have imputed genotypes for the
entire genome of the 938 individuals in the Human Genome Diversity Project panel,
which includes samples from 52 populations from 6 continents genotyped at a set of
637,707 autosomal single nucleotide polymorphisms. As a reference panel, we used
whole genome sequence data for the 2,504 individuals in the 1000 Genomes Project.
After applying filters for quality control to the imputed genotype data, we obtained high-
confidence imputed genotype data at 9,162,006 autosomal SNPs, thus achieving a
greater than 14-fold increase in the amount of available sequence variation data for the
Human Genome Diversity Project panel. The imputed genotype data will be used for
investigating models of human adaptations to different local environments. In addition,
the data set will be made publicly available to investigators interested in the study of
human evolution...

Our laboratory has been particularly interested in detecting human genetic adaptations
to different local environments. Since their migration out of Africa 50—100 thousand
years ago (kya), anatomically modern humans have colonized a wide range of
environments in a relatively short time period. For example, archaeological studies
provide evidence of human habitation in environments extremely divergent from those
of sub-Saharan Africa, such as cold climates in arctic Siberia or high-altitude
environments in the Tibetan plateau, as early as 27 and 30 kya, respectively. In addition
to differences in the physical environment, cultural transitions such as the introduction
of agriculture and pastoralism also contributed to divergence of human environments.
Understanding the genetic basis of heritable beneficial traits is a major goal of human
genetics...
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The plot below shows the distribution of the concordance rates for SNP genotypes
imputed in different groups of populations. In general, the concordance rate is very
high, i.e. >90%, for all populations. However, there are significant differences across
ethnic groups. For example, the distributions for African and Oceanian populations are
clearly shifted to the left, reflecting lower accuracy in imputations in these groups.
Because genotype imputation of unassayed SNPs is based on patterns of linkage
disequilibrium among SNPs, which in turn is a property of the history of the population,
the lower concordance rate in African individuals is likely due to the well-documented
lower extent of LD in these populations. This explanation is unlikely to account for the
same finding in Oceanian populations, which are known to be heavily drifted and
therefore harbor high levels of LD. The lack of representation of Oceanian populations
in the 1KGP reference panel is more likely to underlie the lower imputation accuracy.
Both factors are well known to affect imputation accuracy, thus caution should be taken
in interpreting the results for these populations.

We will now use this imputed data set that we generated using Beagle to investigate
polygenic adaptations at the genome-wide level. In addition, the full imputed data set,
with information about estimates of the uncertainty for each imputed genotype, will be
made publicly available through the Di Rienzo lab web site
(http://genapps.uchicago.edu/newlabweb/index.html). We anticipate that this resource
will be widely used by investigators interested in similar questions as well as in projects
focusing on the evolutionary history of our species. 3
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