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1 Sharing of Neanderthal ABO haplotypes through
Incomplete Lineage Sorting

We calculate the probability of a genome fragment carrying the ABO gene,
of length of 31kb, shared by modern humans and Neanderthals due to in-
complete ancestral lineage sorting, as described in Huerta-Sanchez et al.
[2014]. For this calculation, r is the recombination rate per generation per
bp, of 3.39e-8, for a genome fragment at coordinates HG19 9:136125329-
136157138, as described in the HapMap recombination map [Consortium
et al., 2007] and found at: ftp://ftp-trace.ncbi.nih.gov/1000genomes/
ftp/technical/working/20110106_recombination_hotspots/.

The divergence time of the human and Altai Neanderthal branches t, is
980,000 years, which is calculated as twice the split between Neanderthals
and modern humans (550,000 years) minus the time at sampling of the Altai
Neanderthal (120,000 years) [Priifer et al., 2014, 2017, Douka et al., 2019].
We used an estimated time for interbreeding between the two groups of
50,000 years ago, and a generation time of 29 years. Under these assump-
tions, we exclude that it derives from the common ancestor (p = 5.5e-15)
and conclude that this region entered the human gene pool through ad-
mixture with Neanderthals. Furthermore, we recalculated this probability
using an extremely conservative divergence time of 300,000 years, as used
for Denisovans in Huerta-Sénchez et al. [2014]. We should mention, using a
highly conservative Neanderthalhuman split time considerably increases the
probability of incomplete lineage sorting. Using this extreme estimate, the
probability of incomplete lineage sorting is still only p = 0.00017, further
supporting that this region entered the human gene pool through admixture
with Neanderthals.



Superpopulation | Population | Fragment ID | Chromosome 9 Position
Europe GBR 15 136071592-136374869
Europe IBS 37 136109740-136412483
Furope TSI 24 136071592-136383617

Southeast Asia BEB 18 135862746-136374869

Southeast Asia GIH 23 136131316-136374869

Southeast Asia ITU 15 136077559-136389868

East Asia JPT 29 136131539-136368328

Table 1: Superpopulation, Population, ID, and hgl9 coordinates for archaic
genome fragments in the 1000 Genomes Project detected in Browning et al.
[2018] which contain the ABO gene.

2 Supplementary Tables

Supplementary Table 1. Superpopulation, Population, ID, and hg19 coordi-
nates for archaic genome fragments in the 1000 Genomes Project detected
in Browning et al. [2018] which contain the ABO gene.



3 Admixed populations in the 1000 Genomes Panel

Supplementary Table 2. Chromosome, start and stop position, ancestry
block (NAT=Native American, EUR=European, AFR=African),for all ne-
anderthal introgressed ABO haplotypes in American individuals, identified
by a sample ID, and 1000 Genomes Panel population. In all individuals the
neanderthal introgressed haplotype was found in an EUR ancestry block,
confirming that these haplotypes were inherited through European admix-
ture post-American colonization. Find .txt file at: https://drive.google.
com/file/d/1ckuFOMZJ-0vmlofh_CqB1_Z1yNgsuU5P/view?usp=sharing

4 Haplostrips genetic distances (unsorted)

4.1 Denisovan

Find .txt file at: https://drive.google.

X1AVr/view?usp=sharing

4.2 Altai neanderthal

Find .txt file at: https://drive.google.

view?7usp=sharing

4.3 Vindija neanderthal

Find .txt file at: https://drive.google.

view7usp=sharing

4.4 Chagyrskaya neanderthal

Find .txt file at: https://drive.google.

view7usp=sharing

com/file/d/1gKW9jQo7SwOycfnHG1BDgEql5T_

com/file/d/10gpVr99xNBCOLbqJ4ZQYxzVLyl4e50X~/

com/file/d/1-gmgPSS35wiBYpBkGS6GCVEhIvVCAC9z5/

com/file/d/1XFej1HItNtrN13m1H3dJeWPbxrTSn1D-/



5 Supplementary Figures

Supplementary Figure 1
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Figure 1: SNVs
portion of the ABO gene. These 68 variants were identified and annotated

in Yip [2002], Patnaik et al. [2012].
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6 Neanderthal haplotypes resolved

Supplementary Figure 2

figure phasing diagram.pdf

Step 1: Sites are filled up using counts from BAM files (removing polymorphic sites)

L

Step 2: Polymorphic sites are confirmed visually and filled-in unphased

A

Step 3: If multiple polymorphic sites are found in the same
read, phasing is assigned for those sites to form a linked block

Figure 2: Steps taken to validate heterozyous sites, and link blocks of phased
heterozygous sites



Supplementary Figure 3

Figure chagyrskaya phased.pdf

Figure 3: Possible configurations of unphased heterozygosity blocks for
the two Chagyrskaya Neanderthal chromosomes, including closest match
in modern ABO haplotypes

Supplementary Figure 4

Figure vindija phased.pdf

Figure 4: Possible configurations of unphased heterozygosity blocks for the
two Vindija Neanderthal chromosomes, including closest match in modern
ABO haplotypes

Supplementary Figure 5



Figure denisova phased.pdf

Figure 5: Possible configurations of unphased heterozygosity blocks for the
two Denisovan chromosomes, including closest match in modern ABO hap-
lotypes

7 Introgressed genome fragments containing ABO

Supplementary Figure 6

Figure archaic aligned.pdf

Figure 6: Phasing of ABO functional sites based on archaic variation only

Supplementary Figure 7

Figure surviving phasing.pdf

Figure 7: Phasing of ABO functional sites using surviving introgressed hap-
lotypes as a reference
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