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Figure S1. Population structure analyses in Siberian populations when merged with Rasmussen et al.’s study.

(A) Averaged sampling locations for the Siberian populations genotyped in this study and locations of populations from Rasmussen
et al.’s study. (B) Principal component analysis of Siberian populations and reference populations from West Asia (European) and
Southeast Asia (Vietnamese). Each dot in the plot represents an individual. The PC axes were rotated 180 degrees anti-clockwise to
emphasize the similarity to the geographic map of Eurasia. (C) ADMIXTURE analysis at K=4. Each vertical line represents an
individual. Individuals marked with S refer to individuals from our study; individuals marked with R refer to individuals from
Rasmussen et al.’s study. (D) Coancestry heatmap for the Siberian individuals and reference populations (Europe, Vietnamese) used
in our downstream analysis output by ChromoPainter/fineSTRUCTURE. The heatmap shows the number of shared genetic chunks
between the individuals. The raw data is shown on the bottom left and the aggregated data is shown on the upper right of the
heatmap. Adjacent to the heatmap is also the ADMIXTURE plot of the respective individuals. To the left is the maximum a
posteriori (MAP) tree generated by fineSTRUCTURE which shows the groupings of the different populations. The following
abbreviations are used in the Figure: ALT, Altai-Kizhi; BUR, Buryats; CEU, European; CHB, Han Chinese; CHK, Chukchi; E/SE Asia,
East/Southeast Asia; ESK, Eskimo; EVN, Evens; EVK, Evenks; KRK, Koryaks; SHR, Shors; TUV, Tuvinians; VTN, Vietnamese; YKT, Yakuts.
Reference populations are marked in italics.
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Figure S2. ADMIXTURE CV-error and log likelihood scores.
(A) CV-error scores; (B) Log-likelihood differences between the minimum log-likelihood and
maximum log-likelihoods scores; for K=2 to 10 over the 100 iterations of ADMIXTURE analysis

performed.



I ——,

Europe East, Southeast Asia

K=3

K=4

K=6

i [ = c X Q
- ¢ 3 E &
@ “ z e @
[} w

Figure S3. ADMIXTURE analysis for K=3 to 6 for the Siberian populations and representatives
of East and West Eurasia.

ADMIXTURE plots from K=3 to K=6 of the Siberian individuals genotyped in this study together
with reference populations (European, Han Chinese, Vietnamese). Each vertical line represents
one sample and the different colours represent the probability of the different K ancestry that

each sample is likely to be constructed from.



504 Source Populations

g 40 . @ ceu+s1

2 sl . @ceu-+s2

s . . @®ceu+cHB

g 20+ . . CEU + Vietnamese

g . © cHs + st

© 10 . . Vietnamese + S2
0- Sr;cr Telleut Aliai Bu:'yat Sou{hern CenTtraI Northeastern

Admixed (X2) Admixed (X2) Admixed (X1)

Populations

Figure S4. Admixture dating of Siberian populations and groups of admixed individuals.

Each symbol shows the significant admixture dating (y-axis) for the respective population shown
in the x-axis as estimated by ALDER using the source populations shown in the legend on the
right hand side. "CEU" and "CHB" refer to the European and Han Chinese HapMap3 samples,
"S1" refers to the unadmixed Central Siberian group and "S2" refers to the unadmixed
Northeastern Siberian group (as explained in Material and Methods), "Southern Admixed (X2)"
refer to the Southern Siberian admixed populations (X2), "Central Admixed (X2)" refers to the
Central Siberian admixed populations (X2) and "Northeastern Admixed (X1)" refers to the
Northeastern Siberian admixed populations (X1) as clustered in fineSTRUCTURE analysis (Figure
1d).
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Figure S5. Genome-wide plot of empirical -log,, P-values of window haplotype-homozygozity
scores for all Siberian groupings.

Red dashed line represents empirical top 1% threshold of the respective test. Top 10 ranking
genomic windows are highlighted with red circles. Protein-coding genes present in the top 10
windows that contain the maximum |iHS| (A) and |XP-EHH| (B) scores are marked on the plot.
Genes present in the topmost window of the respective population grouping are labelled in red
font. Genes present in the predefined cold adaptation gene lists (Table S10) are labelled in blue

font.
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Figure S6. Genome-wide plots of maximum PBS scores in windows in the Siberian
populations.

(A) PBS three-population model. i) branch lengths reflecting genome-wide average patterns of
allele frequency differences; ii) high PBS scores are observed in cases of unusually high allele
frequency change on the branch leading to a Siberian population. (B) Red dashed lines
represents empirical top 1% threshold of the PBS tests. Top 10 ranking genomic windows are
highlighted with red circles. Protein-coding genes present in the top 10 windows that contain
the maximum PBS score are marked on the plots; genes present in the topmost window are
labelled in red font; genes present in the predefined cold adaptation gene lists (Table S10) are
labelled in blue font.
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Figure S7. Window sharing between Siberian groups in regions.

(A) Fraction of window sharing for iHS between Siberian groups and outgroup. A cell in the
table represents the fraction of windows shared between the top 1% iHS windows of the group
in the row and the top 5% iHS windows in the column respectively. (B) Fraction of window
sharing for XP-EHH between Siberian groups. A cell in the table represents the fraction of
windows shared between the top 1% XP-EHH windows of the group in the row and the top 5%
XP-EHH windows of the group in the column respectively. (C) Fraction of window sharing for PBS
between Siberian populations. A cell in the table represents the fraction of windows shared
between the top 1% PBS windows of the group in the row and the top 5% PBS windows of the
group in the column respectively. The following abbreviations are used in the Figure: ABST
refers to the grouping of Altai-Kizhi, Buryat, Shor, Teleut populations; EEY refers to the grouping
of Even, Evenki, Yakut populations; CEK refers to the grouping of Chukchi, Eskimo and Koryak
populations, VTN is the reference population Vietnamese.
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Figure S8. Zooming on the 2Mb region around the POLD3 gene.

The |iHS|, XP-EHH and PBS scores that showed significant signals on the 2Mb region around the
window that contains the POLD3 gene are shown for the different Siberian populations. The
pink highlight shows the windows present in our significant selection tests results that contain
the POLD3 gene. The position on the chromosome is given in Mb. The rankings are marked on
the respective windows in the respective test panels. Protein-coding genes present in the 2Mb
region are shown under the test plots. The paintings of the phased chromosomes for the region
in the Southern Siberian individuals are shown underneath the Position legend.
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Figure $S9. Zooming on the 2Mb region around the PRKG1 gene.

The |iHS|, XP-EHH and PBS scores that showed significant signals on the 2Mb region around the
window that contains the PRKG1 gene are shown for the different Siberian populations. The
pink highlights show the windows present in our significant selection tests results that contain
the PRKG1 gene. The position on the chromosome is given in Mb. The rankings are marked on
the respective windows in the respective test panels. Protein-coding genes present in the 2Mb

region are shown under the test plots. The paintings of the phased chromosomes for the
region in the Northeastern Siberian individuals are shown underneath the Position legend.



