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Fig. S1. Significance levels of the selection differences associated with human
pigmentation between populations. The blue bars are the empirical distributions of population
differences using 10,000 random sets of 30 SNPs in the genomes. The red lines are the selection
differences between populations using 30 SNPs associated human pigmentation (Materials and
Methods). Population abbreviations: WAF, West Africans; EAF, East Africans; OCN,
Oceanians; EUR, Europeans; NAS, North Asians; EAS, East Asians.
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Fig. S2. Comparisons between selection differences from simulation and the data. The
selection differences are: d»i, differences between East Africans and West Africans; dsi,
differences between Oceanians and West Africans; dii, differences between Europeans and
West Africans; dsi, differences between North Asians and West Africans; dgi, differences
between East Asians and West Africans; ds,, differences between Oceanians and East Africans;
da, differences between Europeans and East Africans; ds,, differences between North Asians
and East Africans; ds, differences between East Asians and East Africans; dis, differences
between Europeans and Oceanians; ds3, differences between North Asians and Oceanians; de3,
differences between East Asians and Oceanians; ds4, differences between North Asians and
Europeans; des, differences between East Asians and Europeans; dss, differences between East
Asians and North Asians.
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Fig. S3. PCA plot of 2346 samples.
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Fig. S4. Derived allele frequencies of candidate SNPs from imputation and the 1000
Genomes project. Population abbreviations: WAF, West Africans; EAF, East Africans; OCN,
Oceanians; EUR, Europeans; NAS, North Asians; EAS, East Asians.
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Fig. S5. The demography model for simulation. The italic numbers indicate population sizes
at different time periods. Population abbreviations: WAF, West Africans; EAF, East Africans;
OCN, Oceanians; EUR, Europeans; NAS, North Asians; EAS, East Asians.
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Table S1 Data resources

Dataset Sample size Resource Reference
1KG 2504 http://www.1000genomes.org/ The 1000 Genomes Project Consortium, 2010
HapMap3 1397 http://www.sanger.ac.uk/resources/downloads/human/hapmap3.html The International I;ggg/l ap 3 Consortium,
Jew 466 http://evolbio.ut.ee/jew/ Behar, et al., 2010
Afghan 24 http://evolbio.ut.ee/afghan/ Cristofaro, et al., 2013
Sakha 40 http://evolbio.ut.ee/sakha/ Fedorova, et al., 2013
Balkan 70 http://evolbio.ut.ee/balkan/ Kovacevic, et al., 2014
HGDP 1043 ftp://ftp.cephb.fr/hgdp_suppl/ Li, et al., 2008
India 142 http://evolbio.ut.ee/india/ Metspalu, et al., 2011
Ethiopian 235 http://mega.bioanth.cam.ac.uk/data/Ethiopia Pagani, et al., 2012
Malta 85 http://evolbio.ut.ee/malta/ Raghavan, et al., 2014
Saqgaq 197 http://evolbio.ut.ee/sagqag/ Rasmussen, et al., 2010
SGVP 268 http://phg.nus.edu.sg/StatGen/public_html/SGVP/download.html Teo, et al., 2009
NorthernEurasian 369 Request from the authors Xing, etal., 2013
Caucasus 204 http://evolbio.ut.ee/caucasus/ Yunusbayev, et al., 2012
Turkic 322 http://evolbio.ut.ee/turkic/ Yunusbayev, et al., 2015
Andamanese 10 https://www.ebi.ac.uk/ena/data/view/PRJEB11455 Modal, et al., 2016
EGDP 483 http://evolbio.ut.ee/CGgenomes.html Pagani, et al., 2016
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Table S2 Population information

Data resource Population group Population abbreviation Sample size
Ethiopian East Africans ANU 21
Ethiopian East Africans GUM 15
Ethiopian East Africans SUD 23
1IKG East Asians CHN 208
1IKG East Asians DAI 93
1IKG East Asians JAP 104
1KG East Asians KHV 96
EGDP East Asians BUM 1
EGDP East Asians DSN 8
EGDP East Asians IGO 8
EGDP East Asians LBO 4
EGDP East Asians LUZ 2
EGDP East Asians MUR 8
EGDP East Asians VizZ 2
EGDP East Asians VTN 10
HapMap3 East Asians CHN 152
HapMap3 East Asians JAP 16
HGDP East Asians CHN 44
HGDP East Asians DAI 10
HGDP East Asians JAP 28
HGDP East Asians LAH 8
HGDP East Asians MIA 10
HGDP East Asians NAX 9
HGDP East Asians SHE 10
HGDP East Asians TUJ 10
HGDP East Asians Y1z 10
SGVP East Asians CHN 96
1KG Europeans CEU 99
1KG Europeans FIN 99
1KG Europeans GBR 91
Jew Europeans BEL 9
Jew Europeans HNG 20 5
Jew Europeans LIT 10 B
Jew Europeans RMN 14 g
Jew Europeans RUS 2 O
EGDP Europeans ALB 3 =
EGDP Europeans BEL 4 E
EGDP Europeans COS 4 g
EGDP Europeans CRO 4 £
EGDP Europeans EST 6 %_
EGDP Europeans FIN 3 S
EGDP Europeans GER 3 ‘?
EGDP Europeans HNG 2 GC)
EGDP Europeans ING 3 8—
EGDP Europeans KAR 3 >
3
Q
[a1]
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EGDP Europeans KOM 2
EGDP Europeans LAT 3
EGDP Europeans LIT 3
EGDP Europeans MOL 2
EGDP Europeans MRD 3
EGDP Europeans POL 4
EGDP Europeans RUS 7
EGDP Europeans SWE 2
EGDP Europeans UKR 7
EGDP Europeans VEP 4
HapMap3 Europeans CEU 24
Balkan Europeans BOS 14
Balkan Europeans KSv 9
Balkan Europeans MAC 14
Balkan Europeans MNT 14
Balkan Europeans SER 18
HGDP Europeans FRE 28
HGDP Europeans ORC 15
HGDP Europeans RUS 25
Malta Europeans EST 14
Malta Europeans RUS 1
NorthernEurasian Europeans SLV 25
Turkic Europeans GAG 12
Turkic Europeans GER 13
Turkic Europeans KAR 15
Turkic Europeans RUS 33
Turkic Europeans VEP 11
EGDP North Asians EVK 13
EGDP North Asians EVN 8
EGDP North Asians NGA 2
EGDP North Asians SAK 7
EGDP North Asians YAK 1
Sakha North Asians DOL 3
Sakha North Asians EVN 8 5
Sakha North Asians YAK 1 =
HGDP North Asians YAK 22 €
Malta North Asians DOL 1 e
Malta North Asians EVE 2 i
Saqqaq North Asians DOL 4 E
Saqqaq North Asians EVE 15 GC)
Saqgaq North Asians NGA 13 £
Saqqgaq North Asians YUK 3 %_
Turkic North Asians EVE 3 %
Turkic North Asians EVN 3 0
Turkic North Asians NGA 2 S
Turkic North Asians YAK 3 8—
EGDP Oceanians KOI 3 >
8
Q
[a1]



Biology Open (2021): doi:10.1242/bio.056523 Supplementary information

EGDP Oceanians KOS 3
HGDP Oceanians PAP 16
Andamanese Oceanians AND 10
1KG West Africans ESN 99
1KG West Africans GWD 112
1KG West Africans MSL 85
1KG West Africans YOR 108
HapMap3 West Africans YOR 46
HGDP West Africans MND 22
HGDP West Africans YOR 21
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Table S3 Candidate SNP information

Pigmentation

Gene Chromosome T&S;l'g)n SNP Ar;fﬁe slt8ral D;.:Qfgd a\sljﬁﬁ'fﬁid Reference
derived allele
SLC45A2 5 33951693 rs16891982 C G light Graf, et al., 2005; Walsh, et al., 2013
SLC45A2 5 33958959 rs28777 C A light Walsh, et al., 2013
SLC45A2 5 33963870 rs26722 C T dark Graf, et al., 2005
IRF4 6 396321  rs12203592 C T light Han, et al., 2008; Praetorius, et al., 2013
EXOC2 6 457748 rs4959270 C A light Walsh, et al., 2013
TYRP1 9 12672097  rs1408799 T C light Sulem, et al., 2008
TYRP1 9 12709305 rs683 A C dark Walsh, et al., 2013
BNC2 9 16858084 rs10756819 G A light Guenther, et al., 2014; Jacabs, et al., 2013
BNC2 9 16885017 rs12350739 G A light Visser, et al., 2012
DDB1 11 61076372 rs11230664 C T light Crawfold, et al., 2017
DDB1 11 61080557  rs7120594 T C light Crawfold, et al., 2017
DDB1 11 61137147  rs7948623 A T dark Crawfold, et al., 2017
DDB1 11 61144652  rs1377457 C A light Crawfold, et al., 2017
TPCN2 11 68846399 rs35264875 A T light Sulem, et al., 2008
TPCN2 11 68855363  rs3829241 G A light Sulem, et al., 2008
TYR 11 88911696  rs1042602 C A light Stokowki, et al., 2007
TYR 11 89011046  rs1393350 G A light Sulem, et al., 2008
TYR 11 89017961  rs1126809 G A light Graf, et al., 2005
KITLG 12 89299746  rs642742 A G light Miller, et al., 2007
KITLG 12 89328335 rs12821256 T C light Sulem, et al., 2004
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DCT 13 95096013  rs1407995 T C Unknown Edwards, et al., 2010; Ainger, et al., 2017
DCT 13 95100841 rs2031526 G A Unknown Edwards, et al., 2010; Ainger, et al., 2017
SLC24A4 14 92773663 rs12896399 G T light Sulem, et al., 2007
SLC24A4 14 92801203  rs2402130 G A light Walsh, et al., 2013
OCA2 15 28183354  rs2311843 C T Unknown Anno, et al., 2008
OCA2 15 28197037 rs1800414 A G light Edwards, et al., 2010; Yang, et al., 2016; Murray, et al. 2015
OCA2 15 28228553  rs74653330 G A light Murray, et al., 2015
OCA2 15 28230318  rs1800407 G A light Branicki, et al., 2009; Branicki, et al., 2011
OCA2 15 28235773  rs1800404 G A light Crawfold, et al., 2017
OCA2 15 28260053  rs1800401 C T dark Rebbeck, et al., 2002
HERC2 15 28356859  rs1129038 G A light Donnelly, et al., 2012; Eiberg, et al., 2008
HERC?2 15 28365618 rs12913832 A G light Sulem, et al., 2008; Sturm, et al., 2008
HERC2 15 28513364 rs916977 A G light Kayser, et al., 2008; Donnelly, et al., 2012
HERC2 15 28530182 rs1667394 G A light Sulem, et al., 2007; Donnelly, et al., 2012
SLC24A5 15 48426484  rs1426654 G A light Lamason, et al., 2005
MYO5A 15 52816195  rs4776053 C T Unknown Anno, et al., 2008
MC1R 16 89985844  rs1805005 G T light Walsh, et al., 2013
MC1R 16 89985918  rs1805006 C A light Walsh, et al., 2013
MCI1R 16 89985940  rs2228479 G A light Walsh, et al., 2013 c
MC1R 16 89986091 rs11547464 G A light Walsh, et al., 2013 "E
MC1R 16 89986117  rs1805007 C T light Walsh, et al., 2013 S
MC1R 16 89986130  rs1110400 T C light Walsh, et al., 2013 §
MCIR 16 89986144  rs1805008 C T light Walsh, et al., 2013 ‘g
MCI1R 16 89986154  rs885479 G A light Walsh, et al., 2013 E
MC1R 16 89986546  rs1805009 G C light Walsh, et al., 2013 §
S
g
2
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MFSD12 19 3544892 rs56203814 C T dark Crawfold, et al., 2017
MFSD12 19 3545022  rs10424065 C T dark Crawfold, et al., 2017
MFSD12 19 3565253  rs6510760 G A dark Crawfold, et al., 2017
MFSD12 19 3565599  rs112332856 T C dark Crawfold, et al., 2017
ASIP 20 32785212 rs6119471 G C light Hart, et al., 2013
ASIP 20 32856998  rs6058017 G A light Bonilla, et al., 2005
PIGU 20 33218090  rs2378249 A G light Branicki, et al., 2011
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Table S4 Selection differences on the 42 selected SNPs
Ancestral Derived Selection difference

Gene SNP ID allele allele Populationl Population2 (Population1 - Population2) Std p-value
SLC45A2  rs16891982 C G Europeans NorthAsians 0.003181 7.47E-04 2.10E-05
SLC45A2 rs28777 C A Europeans NorthAsians 0.003107 7.46E-04 3.10E-05
SLC45A2 rs26722 C T Europeans NorthAsians -0.001767 7.47E-04 0.017939

EXOC2 rs4959270 C A Europeans NorthAsians 4.12E-04 7.38E-04 0.576675
TYRP1 rs1408799 T C Europeans NorthAsians 0.00287 7.90E-04 2.82E-04
TYRP1 rs683 A C Europeans NorthAsians -0.002354 7.60E-04  0.001943

BNC2 rs10756819 G A Europeans NorthAsians 2.33E-04 7.37E-04  0.752243

BNC2 rs12350739 G A Europeans NorthAsians 0.002475 7.85E-04 0.00161

DDB1 rs11230664 C T Europeans NorthAsians -8.56E-04 0.001162  0.461178

DDB1 rs7120594 T Cc Europeans NorthAsians -5.17E-04 0.001172  0.658962

DDB1 rs7948623 A T Europeans NorthAsians 4.21E-04 0.001176 0.720668

DDB1 rs1377457 C A Europeans NorthAsians -71.42E-04 0.001165 0.524412

TPCN2 rs35264875 A T Europeans NorthAsians 0.00152 7.85E-04  0.052919
TPCN2 rs3829241 G A Europeans NorthAsians 1.79E-04 7.38E-04 0.808351

TYR rs1042602 C A Europeans NorthAsians 0.002002 7.90E-04  0.011305

TYR rs1393350 G A Europeans NorthAsians 0.0023 8.94E-04  0.010076

TYR rs1126809 G A Europeans NorthAsians 0.002329 8.94E-04 0.009156

KITLG rs642742 A G Europeans NorthAsians -1.94E-04 7.43E-04  0.794378
KITLG rs12821256 T C Europeans NorthAsians 0.002653 0.001149  0.020951

DCT rs1407995 T C Europeans NorthAsians 0.001528 7.38E-04 0.038476

DCT rs2031526 G A Europeans NorthAsians -0.001525 7.38E-04  0.038867
SLC24A4  rs12896399 G T Europeans NorthAsians 3.51E-04 7.38E-04  0.634377
SLC24A4 rs2402130 G A Europeans NorthAsians -2.25E-04 7.43E-04  0.761965

OCA2 rs2311843 C T Europeans NorthAsians -0.001944 7.40E-04  0.008596

OCA2 rs1800414 A G Europeans NorthAsians -0.002739 9.05E-04  0.002475

OCA2 rs1800404 C T Europeans NorthAsians -2.52E-04 7.43E-04 0.73489
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OCA2 rs1800404 C T Oceanians EastAsians -1.68E-04 6.29E-04 0.789951
OCA2 rs1800401 C T Oceanians EastAsians 2.40E-05 9.48E-04 0.979833
HERC?2 rs1129038 G A Oceanians EastAsians 5.94E-04 9.68E-04 0.539336
HERC?2 rs12913832 A G Oceanians EastAsians 7.20E-04 9.76E-04 0.460701
HERC?2 rs916977 A G Oceanians EastAsians 4.50E-04 6.27E-04 0.473124
HERC2 rs1667394 G A Oceanians EastAsians 4.51E-04 6.27E-04 0.471789
SLC24A5 rs1426654 G A Oceanians EastAsians 3.31E-04 7.48E-04 0.658389
MYO5A rs4776053 C T Oceanians EastAsians -0.001076 7.41E-04 0.146351
MCIR rs2228479 G A Oceanians EastAsians -6.02E-04 6.47E-04 0.351911
MCIR rs885479 G A Oceanians EastAsians -0.00184 6.94E-04 0.008036
MFSD12 rs56203814 C T Oceanians EastAsians 0.001694 0.001175 0.149534
MFSD12 rs10424065 C T Oceanians EastAsians 0.001144 0.001024 0.26368
MFSD12 rs6510760 G A Oceanians EastAsians 0.001475 6.29E-04 0.019026
MFSD12  rs112332856 T C Oceanians EastAsians 0.002203 6.52E-04 7.21E-04
ASIP rs6119471 G C Oceanians EastAsians -0.001694 0.001175 0.149534
ASIP rs6058017 G A Oceanians EastAsians 2.40E-04 6.38E-04 0.707433
PIGU rs2378249 A G Oceanians EastAsians -1.03E-04 6.41E-04 0.872447
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