S7 Diversity estimates
S7.1 Pairwise mismatch
Conditional nucleotide diversity [1] is a simple diversity measure which should be approximately
equivalent to the heterozygosity within a population. It is based on pairwise mismatches between two
haploid ancient individuals combined into one pseudo-diploid individual. Only sites known to be
polymorphic are used for this comparison, the conditional nucleotide diversity is the number of
pairwise mismatches divided by the number of overlapping sites covered in both individuals. To avoid
effects of post-mortem damage and ascertainment bias, we only calculated this estimate for 1,797,398
transversion SNPs ascertained in Yorubans [2]. Standard errors were estimated using a block jackknife
procedure with a blocksize of 2000 SNPs.
First, diversities were calculated for a mixed data set of shotgun sequence data and SNP capture data.
For the individuals from Motala, both shotgun sequence [3] and SNP capture data [4,5] was available.
We noticed, however, that diversities for SNP capture from Motala (e.g. Motala12-Motala1: 0.22) were
substantially higher than diversities estimated from shotgun sequence data of the same individuals
(0.1997). The values obtained from SNP capture data would reach similar levels as shotgun-sequenced
Neolithic individuals (e.g. NE5-NE6: 0.22). As it seems well established that Neolithic populations had
a higher diversity than Mesolithic Europeans [1,3,6,7], we conclude that some technical bias in the
comparison of capture data and shotgun-sequence data likely causes these inflated diversity estimates,
which is why we restrict all diversity estimates in this paper to shotgun-data. A plausible explanation
could be that the targeted capture of the alternative allele could cause less reference bias than shotgun
sequencing. However, the differences between shotgun and SNP capture data are not expected to affect
our results for PCA, Admixture, Treemix or f-tests in any way. Genotyping error or reference bias
should just be observed as an excess of sample-specific drift without specific direction in those
analyses. We note however, that diversity in SNP capture EHGs appeared to be higher (~0.24) than in
SNP capture Motala data (~0.22).

Figure S7.1 Conditional nucleotide diversity for seven prehistoric groups (using the two individuals
with the highest shotgun sequencing coverage per group). Error bars show two standard errors. PWC –
Pitted Ware culture, WHG – western hunter-gatherers, NE – Neolithic Hungary, CHG – Caucasus
hunter-gatherers.
Furthermore, we noticed that the differences between shotgun sequenced Motala12 and Motala3 were
reduced to one third when compared to other pairs of individuals from the Motala site. This is even
lower than expected for first degree relatives. This reduced diversity was not observed when we used
capture data for both individuals. The mitochondrial haplogroup of shotgun sequenced Motala3 (U2e1)
differs from the haplogroup reported in Lazaridis et al [3] and the haplogroup of SNP capture data for
the same individual (U5a1 in both cases). As the haplogroup for Motala12 is also U2e1, we suspect that
the BAM file for Motala3 which was uploaded to the European Nucleotide Archive is likely from
Motala12 while all SNP capture files have the correct assignments. Motala3 was excluded from all
analyses based on sequence data only.
The general results of the diversity analysis is consistent with expectations [1], showing a low diversity
in hunter-gatherer groups and a higher diversity in early farmers (Figure S7.1). The high diversity in
CHG is notable but it might be attributable to the 3,500 years time difference between the two CHG

individuals. This analysis did not pick up substantial differences between the other hunter gatherer
groups, so we continued with more fine-scale methods to measure genetic diversity (see main text).
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