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Abstract: The human occupation history of Southeast Asia (SEA) remains heavily debated.
Current evidence suggests that SEA was occupied by Hoabinhian hunter-gatherers until ~4 kya,
when farming economies developed and expanded, restricting foraging groups to remote
habitats. Some argue that agricultural development was indigenous; others favour the “two
layer” hypothesis that posits a southward expansion of farmers giving rise to present-day SEA
genetic diversity. By sequencing 26 ancient human genomes (25 from SEA, 1 Japanese Jomon),
we show that neither interpretation fits the complexity of SEA history: both Hoabinhian hunter-
gatherers and East Asian farmers contributed to current SEA diversity, with further migrations
impacting Island SEA and Vietnam. Our results help resolve to one of the long-standing
controversies in Southeast Asian prehistory.

One Sentence Summary: Ancient genomes from the tropics reveal four layers of human
migration into Southeast Asia

Main Text:
Anatomically Modern Humans expanded into Southeast Asia (SEA) at least 65,000 years

ago (kya) (1, 2), leading to the formation of the Hoabinhian hunter-gatherer tradition first
recognized by ca.44 kya (3, 4). While Hoabinhian foragers are considered the ancestors of
present-day mainland Southeast Asian (MSEA) hunter-gatherers (5), the East Asian phenotypic
affinities of the majority of present-day SEA populations suggest that diversity was influenced
by later migrations involving rice and millet farmers from the north (4). These observations have
generated two competing hypotheses: one states that the Hoabinhian hunter-gatherers adopted
agriculture without significant external gene flow (6, 7), and the other (the ‘Two-Layer
hypothesis) states that East Asian (EA) farmers replaced the indigenous Hoabinhian inhabitants
ca.4 kya (8, 9). Studies of present-day populations have not resolved the extent to which
migrations from EA impacted the genetic makeup of SEA.

Obtaining ancient DNA (aDNA) evidence from SEA is challenging due to poor
preservation conditions (10). We thus tested different whole human genome capture approaches
and found that a modified version of MYbaits Enrichment performed best (11). We applied this
method together with standard shotgun sequencing to DNA extracted from human skeletal

material from Malaysia, Thailand, the Philippines, Vietnam, Indonesia, Laos, and Japan dating
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between 0.2 and 8 kya (11). We obtained 26 low-coverage ancient whole genomes, including a
Japanese Ikawazu Jomon and Hoabinhian hunter-gatherers from Malaysia and Laos, as well as
Late Neolithic, Bronze Age and Iron Age farmers from across SEA (Fig. 1, Table S1) (11). We
also sequenced mtDNA from 16 additional ancient individuals (Table S3). All samples showed
damage patterns typical of aDNA and minimal amounts of contamination (Table S3, (11)).

We performed a principal component analysis (PCA) of worldwide present-day
populations (12 13) to find the strongest axes of genetic variation in our data, and projected the
ancient individuals onto the first two principal components. The two oldest samples -
Hoabinhians from Pha Faen, Laos (La368, 7950-7795 Cal BP) and Gua Cha, Malaysia (Ma911,
4415-4160 Cal BP) - henceforth labelled ‘Group 1°, cluster most closely to present day Onge
from the Andaman Islands, and away from other EA and SEA populations (Fig. 2), a pattern that
differentiates them from all the other ancient samples. We used ADMIXTURE (14) and
fastNGSadmix15) to model ancient genomes as mixtures of latent ancestry components (11).
Group 1 individuals differ from the other SEA ancient samples in containing components shared
with the supposed descendants of the Hoabinhians: the Onge and the Jehai (Peninsular
Malaysia), along with groups from India and Papua New Guinea.

We also find a unique relationship between the Group 1 samples and the Ikawazu Jomon
of Japan (IK002). Outgroup f3 statistics (11, 16) show that Group 1 shares the most genetic drift
with all ancient mainland samples and Jomon (Fig. S12, Table S4). All other ancient genomes
share more drift with present-day EA and SEA populations than with Jomon (Figs. S13-19,
Tables S4-11). This is apparent in fastNGSadmixK=6, Fig. S11) where the Jomon sample
contains East Asian components and components found in Group 1. To detect populations with
genetic affinities to Jomon, relative to present-day Japanese, we computed D(Japanese, Jomon;
X, Mbuti), setting X to be different present-day and ancient SEA individuals (Table S22). The
strongest signal is seen when X =Ma911 and X = La368 (Group 1 individuals), showing a
marginally non-significant affinity to Jomon (11). This signal is not observed with X=Papuans or
X=0Onge, suggesting that the Jomon and Hoabinhians may share Group 1 ancestry (11).

D-statistics of the form D(Papuan, Tidnyuan; Y, Mbuti), where Y is a test population, are
consistent with present-day EA populations and most populations of ancient and present-day
SEA being more closely related to Tianyuan (a 40 kya EA individual (17)) than to Papuans (Fig.
1) (11, 18). However, this D-statistic is not significantly different from 0 for Y = Jehai, Onge,
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Jarawa or Group 1 - the ancient Hoabinhians (Tables S12). D-statistics of the form

D(Onge, Tidnyuan,X,Mbuti), where X is Jarawa, Jehai or Group 1 show that these populations
share more ancestry with Onge than with Tianyuan (Fig. 1) (11). Using TreeMixand qpGraph
(16, 19) to explore admixture graphs that could potentially fit our data, we find that Group 1
individuals are best modeled as a sister group to present-day Onge (Figs. 3, S21-S23, S35-S37).
Finally, the Jomon is best-modeled as a mix between a population related to Group 1/Onge and a
population related to East Asians (Amis), while present-day Japanese can be modeled as a
mixture of Jomon and an additional East Asian component (Figs. 3, Fig. S29).

The remaining ancient individuals are modelled in fastNGSadmixs containing EA and
SEA components present in high proportions in present-day Austroasiatic, Austronesian and
Hmong-Mien speakers, along with a broad EA component. A PCA including only EA and SEA
populations that did not show considerable Papuan or Onge-like ancestry (Fig. S11) separates the
present-day speakers of ancestral language families in the region: Trans-Himalayan (formerly
Sino-Tibetan), Austroasiatic and Austronesian/Kradai (20). The ancient individuals form five
slightly differentiated clusters (Group 2-6, Fig. 1B), in concordance with fastNGSadmixnd f3
results (Figs. 2, S12-S19) (11).

Group 2 contains late Neolithic/early Bronze Age individuals (4291-2184 Cal BP), from
Vietnam, Laos, and the Malay Peninsula who closely related to present-day Austroasiatic
language speakers like Mlabri and Htin (Fig. 1) (11). Compared to Groups 3-6, they lack a broad
EA ancestry component that is at its highest proportion in northern EA in fastNGSadmix
TreeMixanalyses suggest the two individuals with the highest coverage in Group 2 (La364 and
Ma912) form a clade resulting from admixture between the ancestors of East Asians and of
La368 (Figs. 3, S24-27). This pattern of complex, localised admixture is also evident in the
Jehai, fitted as an admixed population between Group 2 (Ma912) and the branch leading to
present-day Onge and La368 (Fig. S28). Consistent with these results, La364 is best modeled as
a mixture of a population ancestral to Amis and the Group 1 / Onge-like population (Fig. 3). The
best model for present-day Dai populations is a mixture of Group 2 individuals and a pulse of
admixture from East Asians (Fig. S39).

Group 6 individuals (1880-299 Cal BP) originate from Malaysia and the Philippines, and
cluster with present-day Austronesians (11) (Fig. 2). Group 6 also contains Ma554, having the
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highest amounts of Denisovan-like ancestry relative to the other ancient samples, although we
observe little variation in this archaic ancestry in our MSEA samples (11).

Group 5 (2304-1818 Cal BP) contains two individuals from Indonesia, modeled by
fastNGSadmixs a mix of Austronesian- and Austroasiatic-like ancestry, similar to present-day
western Indonesians, a finding consistent with their position in the PCA (Figure 2)(11). Indeed,
after Mlabri and Htin, the present-day populations sharing the most drift with Group 2 are
western Indonesian samples from Bali and Java previously identified as having mainland SEA
ancestry (21) (Fig. S13). Treemixmodels the Group 5 individuals as an admixed population
receiving ancestry related to Group 2 ( Figs. S30-31) and Amis. Despite the clear relationship
with the mainland Group 2 seen in all analyses, the small ancestry components in Group 5
related to Jehai and Papuans visible in fastNGSadmixnay be remnants of ancient Sundaland
ancestry. These results suggest that Group 2 and Group 5 are related to a mainland migration that
expanded southward across MSEA by 4 kya and into Island Southeast Asia (ISEA) by 2 kya
(22-24). A similar pattern is detected for Ma555 (Fig. S33) in Borneo (505-326 Cal BP, Group
6), although this may be a result of recent gene flow.

Group 3 is composed of several ancient individuals from northern Vietnam (2378-2041
Cal BP) and one individual from Long Long Rak (LLR), Thailand (1691-1537 Cal BP). They
cluster in the PCA with the Dai, Amis and Kradai speakers from Thailand, consistent with an
Austro-Tai linguistic phylum, comprising both the Kradai and Austronesian language families
(20, 25). Group 4 contains the remaining ancient individuals from LLR in Thailand (1570-1815
Cal BP), and Vt778 from inland Vietnam (2750-2500 Cal BP). These samples cluster with
present-day Austroasiatic speakers from Thailand and China, in support of a South China origin
for LLR (26). The genetic distinction between Austroasiatic and Kradai speakers is discussed
further in (11)

Present-day SEA populations derive ancestry from at least four ancient populations (Fig.
4). The oldest layer consists of mainland Hoabinhians (Group 1), who share ancestry with
present-day Andamanese Onge, Malaysian Jehai, and the ancient Japanese Ikawazu Jomon.
Consistent with the Two Layer hypothesis in MSEA, we observe a change in ancestry by ~4 kya
supporting a demographic expansion from EA into SEA during the Neolithic transition to
farming. However, despite changes in genetic structure coinciding with this transition, evidence

of admixture indicates that migrations from EA did not simply replace the previous occupants.

6
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Additionally, late Neolithic farmers share ancestry with present-day Austroasiatic-speaking hill

tribes, in agreement with the hypotheses of an early Austroasiatic farmer expansion (20). By 2

kya, SEA individuals carry additional EA ancestry components absent in the late Neolithic

samples, much like present-day populations. One component likely represents the introduction of

ancestral Kradai languages in MSEA (11), and another the Austronesian expansion into ISEA

reaching Indonesia by 2.1 kya and the Philippines by 1.8 kya. The evidence shown here favors a

complex model including a demographic transition in which the original Hoabinhians admixed

with multiple incoming waves of EA migration associated with the Austroasiatic, Kradai and

Austronesian language-speakers.

References and Notes:

1.

10.

11.

12.

F. Demeter et al, Early Modern Humans from Tam Pa Ling, Laos: Fossil Review and Perspectives.
Curr. Anthropol.58, S527-S538 (2017).

K. E. Westaway et al, An early modern human presence in Sumatra 73,000-63,000 years ago.
Nature 548, 322-325 (2017).

X. Ji et al, The oldest Hoabinhian technocomplex in Asia (43.5 ka) at Xiaodong rockshelter,
Yunnan Province, southwest China. Quat. Int.400, 166174 (2016).

C. Higham, Early Mainland Southeast Asia: From First Humans to AngRaver Books Press Dist
A C,2014).

F. Aghakhanian et al, Unravelling the genetic history of Negritos and indigenous populations of
Southeast Asia. Genome Biol. Evol7, 1206-1215 (2015).

T. Hanihara, in Bioarchaeology of Southeast AsM. O. Oxenham, N. Tayles, Eds. (Cambridge
University Press, 2006), pp. 91-111.

M. Pietrusewsky, in The peopling of East Asia: Putting together archaeology, linguistics and
geneticsL. Sagart, R. Blench, A. Sanchez-Mazos, Eds. (Routledge, 2005), pp. 201-229.

H. Matsumura, M. Oxenham, in Bioarchaeology of East AsiK. Pechenkina, M. Oxenham, Eds.
(University Press of Florida, 2013), pp. 179-209.

T. A. Jinam et al, Discerning the Origins of the Negritos, First Sundaland People: Deep Divergence
and Archaic Admixture. Genome Biol. EvoR, 2013-2022 (2017).

R. D. Harter, Acid soils of the tropics. Echo Technical Note. US2007).
See supplementary text.

G. Abraham, M. Inouye, Fast Principal Component Analysis of Large-Scale Genome-Wide Data.
PloS one9 (2014), doi:10.1371/journal.pone.0093766.



10

15

20

25

30

35

Science Submitted Manuscript: Confidential

AVAAAS

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

HUGO Pan-Asian SNP Consortium et al, Mapping human genetic diversity in Asia. Science326,
1541-1545 (2009).

D. H. Alexander, J. Novembre, K. Lange, Fast model-based estimation of ancestry in unrelated
individuals. Genome Red9, 1655-1664 (2009).

E. Jorsboe, K. Hanghgj, A. Albrechtsen, fastNGSadmix: admixture proportions and principal
component analysis of a single NGS sample. Bioinformatics 33, 3148-3150 (2017).

N. Patterson et al, Ancient admixture in human history. Genetics192, 1065-1093 (2012).

M. A. Yang et al, 40,000-Year-Old Individual from Asia Provides Insight into Early Population
Structure in Eurasia. Curr. Biol. 27, 3202-3208.€9 (2017).

S. Mallick et al, The Simons Genome Diversity Project: 300 genomes from 142 diverse populations.
Nature 538, 201-206 (2016).

J. K. Pickrell, J. K. Pritchard, Inference of population splits and mixtures from genome-wide allele
frequency data. PLOS Genef8, €1002967 (2012).

G. L. van Driem, in Language Dispersal Beyorihrming, M. Robbeets, A. Savelyev, Eds. (John
Benjamins Publishing Company, 2017), pp. 183-214.

G. Hudjashov et al, Complex Patterns of Admixture across the Indonesian Archipelago. Mol. Biol.
Evol. 34, 2439-2452 (2017).

M. Lipson et al, Reconstructing Austronesian population history in Island Southeast Asia. Nat.
Commun5, 4689 (2014).

T. Simanjuntak, in New Perspectives in Southeast Asian and Pacific PrehjgtaFyPiper, H.
Matsumura, D. Bullock, Eds. (ANU Press, 2017), pp. 201-211.

R. A. Blust, The Austronesian languag@acific Linguistics, Australian National University, 2009).

W. Ostapirat, in The Peopling of East Asia: Putting Together Archaeology, Linguistics and Genetics

L. Saguaro, R. Blench, A. Sanchez-Mazas, Eds. (Routledge Curzon, London, 2005), pp. 107— 131.

R. Shoocondej, Coffin culture of Thailand in Southeast Asian con¢€kiaransanitwonge Press,
2017).

L. Vinner et al, Investigation of Human Cancers for Retrovirus by Low-Stringency Target
Enrichment and High-Throughput Sequencing. Sci. Rep5, 13201 (2015).

M. Schubert, S. Lindgreen, L. Orlando, AdapterRemoval v2: rapid adapter trimming, identification,
and read merging. BMC Res. Note9, 88 (2016).

H. Li, R. Durbin, Fast and accurate short read alignment with Burrows-Wheeler transform.
Bioinformatics 25, 1754-1760 (2009).

M. Schubert et al, Characterization of ancient and modern genomes by SNP detection and
phylogenomic and metagenomic analysis using PALEOMIX. Nat. Prdoc.9, 1056-1082 (2014).

M. Schubert et al, Improving ancient DNA read mapping against modern reference genomes. BMC



10

15

20

25

30

35

Science Submitted Manuscript: Confidential

AVAAAS

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Genomicsl13, 178 (2012).

C. Der Sarkissian et al, Evolutionary Genomics and Conservation of the Endangered Przewalski’s
Horse. Curr. Biol. 25, 2577-2583 (2015).

H. Jonsson, A. Ginolhac, M. Schubert, P. L. F. Johnson, L. Orlando, mapDamage2.0: fast
approximate Bayesian estimates of ancient DNA damage parameters. Bioinformatics 29, 1682—1684
(2013).

A. W. Briggs et al, Patterns of damage in genomic DNA sequences from a Neandertal. Proc. Natl.
Acad. Sci. U. S. A04, 14616-14621 (2007).

T. Daley, A. D. Smith, Predicting the molecular complexity of sequencing libraries. Nat. Methods
10, 325-327 (2013).

J. Z. Li et al, Worldwide human relationships inferred from genome-wide patterns of variation.
Science319, 1100-1104 (2008).

M. L. Carpenter et al, Pulling out the 1%: whole-genome capture for the targeted enrichment of
ancient DNA sequencing libraries. Am. J. Hum. Gene®3, 852—-864 (2013).

D. I. Cruz-Davalos et al, Experimental conditions improving in-solution target enrichment for
ancient DNA. Mol. Ecol. Resourl7, 508-522 (2017).

J. M. Enk et al, Ancient whole genome enrichment using baits built from modern DNA. Mol. Biol.
Evol.31, 1292-1294 (2014).

J. Dabney, M. Meyer, Length and GC-biases during sequencing library amplification: a comparison
of various polymerase-buffer systems with ancient and modern DNA sequencing libraries.
Biotechniques52, 87-94 (2012).

Y. Zheng, G. W. Crawford, L. Jiang, X. Chen, Rice Domestication Revealed by Reduced Shattering
of Archaeological rice from the Lower Yangtze valley. Sci. Rep6, 28136 (2016).

D. Q. Fuller et al, The domestication process and domestication rate in rice: spikelet bases from the
Lower Yangtze. Science323, 1607-1610 (2009).

Z. Yunfei et al, Rice fields and modes of rice cultivation between 5000 and 2500 BC in east China.
J. Archaeol. Sci36, 2609-2616 (2009).

K. A. Adelaar, in The Austronesians : Historical and Comparative PerspectRéxllwood, J. J.
Fox, D. Tyron, Eds. (Australian National University, Canberra, 1995).

G. L. van Driem, Languages of the Himalayas: An Ethnolinguistic Handbook oGtleater
Himalayan RegioiBRILL, 2001).

R. von Heine-Geldern, Kopfjagd und Menschenopfer in Assam und Birma und ihre Ausstrahlungen

nach VorderindieriIm Selbstverlage der Anthropologischen Gesellschaft, 1917).

W. W. Skeat, C. O. Blagden, Pagan races of the Malay Peninsula (2 véMhcmillan and
Company, limited, 1906).

M. Lipson et al, Population Turnover in Remote Oceania Shortly after Initial Settlement. Curr. Biol.



10

15

20

25

30

35

Science Submitted Manuscript: Confidential

AVAAAS

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

(2018), doi:10.1016/j.cub.2018.02.051.

P. Skoglund et al, Genomic insights into the peopling of the Southwest Pacific. Nature 538, 510—
513 (2016).

R. Blench, Was there an Austroasiatic Presence in Island Southeast Asia prior to the Austronesian
Expansion? Bulletin of the IndePacific Prehistory Associatio30, 133—144 (2011).

C. Posth et al, Language continuity despite population replacement in Remote Oceania. Nat Ecol
Evol. 2, 731-740 (2018).

N. Tayles, S. E. Halcrow, T. Sayavongkhamdy, V. Souksavatdy, A prehistoric flexed human burial
from Pha Phen, Middle Mekong Valley, Laos: its context in Southeast Asia. Anthropol. Scil123, 1-
12 (2015).

D. Bulbeck, “The Gua Cha burials. Concordance, chronology, demography” (Duckworth
Laboratory, Cambridge University, England., 2001).

L. Shackelford et al, Additional evidence for early modern human morphological diversity in
Southeast Asia at Tam Pa Ling, Laos. Quat. Int.466, 93—106 (2018).

H. Matsumura , M. Oxenham, T. Simanjuntak, M. Yamagata., in First Islanders: Prehistory and
HumanMigration in Island Southeast AsiB. Bellwood, Ed. (2017), pp. 98-106.

F. Demeter et al, Tam Hang, a Palaeolithic site in Northern Laos: Preliminary results. Asian
Perspectivest8, 291-308 (2010).

E. Patole-Edoumba et al, Evolution of the Hoabinhian techno-complex of Tam Hang rock shelter in
Northeastern Laos. Archaeological Discovery, 140 (2015).

J. Fromaget, Les récentes découvertes anthropologiques dans les formations préhistoriques de la
chaine annamitique. Government Printer, Sgapore 51-59 (1940).

T. Deviése, D. Comeskey, J. McCullagh, C. Bronk Ramsey, T. Higham, New protocol for
compound-specific radiocarbon analysis of archaeological bones. Rapid Commun. Mass Spectrom.
32,373-379 (2018).

T. Deviése et al, Direct dating of Neanderthal remains from the site of Vindija Cave and
implications for the Middle to Upper Paleolithic transition. Proc. Natl. Acad. Sci. U. S. Al4,
10606-10611 (2017).

K.D. Nguyén, T.P. Bui, V.H. Bui, L.C. Nguyén, T.H. Tran, T.T. Nguyén, Khai quét di chi m¢ tang &
Hon Hai — C6 Tién (Ha Long) (Excavation Hon Hai Co Tien Cemetary site (Ha Long)). Nhiing phit
hign moi khdo @ hoc (New Archaeological Discoveried5-158 (2005).

L. C. Nguyén, Hai by xuong ngudi ¢b 6 Nam Tun (Lai Chéau) (Two skeletons from Nam Tun (Lai
Chau)). Khdo @ hoc. 16, 62-63 (1974).

L. C. Nguyén, H. V3, Ngudi ¢6 Nam Tun (Nam Tun ancient human). Khio & hoc. 17, 35-37
(1976).

A. Wipatayotin, Finding common ground. Bangkok Pos2018), (available at
https://www.bangkokpost.com/news/special-reports/1410471/finding-common-ground).

10



10

15

20

25

30

Science Submitted Manuscript: Confidential

AVAAAS

65. R. Shoocongdej, in Handbook of East and Southeast Asian Archaed@@l7), pp. 97-109.

66. H.-C. Hung, thesis, Australian National University (2008).

67. H.-C. Hung, in First IslandersP. Bellwod, Ed. (Routledge, 2017), pp. 232-240.

68. F. Valentin, F. Détroit, M. J. T. Spriggs, S. Bedford, Early Lapita skeletons from Vanuatu show
Polynesian craniofacial shape: Implications for Remote Oceanic settlement and Lapita origins. Proc.
Natl. Acad. Sci. U. S. A13,292-297 (2016).

69. J.-C. Galipaud et al, The Pain Haka burial ground on Flores: Indonesian evidence for a shared
Neolithic belief system in Southeast Asia. Antiquity. 90, 1505-1521 (2016).

70. K. Wiradnyana, Hoabinhian and Austronesia: The Root of Diversity in the Western Part of
Indonesia. European Scientific Journal, EE2016) (available at
https://www listerz.com/index.php/esj/article/view/8388).

71. S. Chia, Wood Coffin Burial of Kinabatangan, Sab@tenerbit USM, 2014).

72. H. B. Hansen et al, Comparing Ancient DNA Preservation in Petrous Bone and Tooth Cementum.
PL0S Onel2, e0170940 (2017).

73. M. T.P. Gilbert, H.-J. Bandelt, M. Hofteiter, I. Barnes, Assessing ancient DNA studies. Trends
Ecol. Evd. 20, 541-544 (2005).

74. E. Willerslev, A. Cooper, Ancient DNA. Proc. Biol. Sci272, 3-16 (2005).

75. P. de Barros Damgaard et al, Improving access to endogenous DNA in ancient bones and teeth.
Scientific Reportss (2015), doi:10.1101/014985.

76. M. E. Allentoft et al, Population genomics of Bronze Age Eurasia. Nature 522, 167-172 (2015).

77. M. Meyer, M. Kircher, [llumina sequencing library preparation for highly multiplexed target capture
and sequencing. Cold Spring Harb. Proto010, db.prot5448 (2010).

78. G. A. Van der Auwera et al, in Current Protocols in Bioinformatic®013), pp. 11.10.1-11.10.33.

79. A. McKenna et al, The Genome Analysis Toolkit: a MapReduce framework for analyzing next-
generation DNA sequencing data. Genome Re20, 1297-1303 (2010).

80. M. Raghavan et al, Genomic evidence for the Pleistocene and recent population history of Native
Americans. Science349, aab3884 (2015).

81. M. Sikora et al, Ancient genomes show social and reproductive behavior of early Upper Paleolithic
foragers. Science358, 659-662 (2017).

82. 1000 Genomes Project Consortium et al, A global reference for human genetic variation. Nature
526, 68-74 (2015).

83. Q. Fu et al, A revised timescale for human evolution based on ancient mitochondrial genomes.
Curr. Biol. 23, 553-559 (2013).

84. T.S. Korneliussen, A. Albrechtsen, R. Nielsen, ANGSD: Analysis of Next Generation Sequencing

11



10

15

20

25

30

35

Science Submitted Manuscript: Confidential

AVAAAS

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

Data. BMC Bioinformatics15, 356 (2014).

A. W. Briggs et al, Removal of deaminated cytosines and detection of in vivo methylation in
ancient DNA. Nucleic Acids Res$8, ¢87 (2010).

N. Patterson, A. L. Price, D. Reich, Population structure and eigenanalysis. PLOS Genet, ¢190
(2006).

P. Skoglund et al, Origins and genetic legacy of Neolithic farmers and hunter-gatherers in Europe.
Science336, 466469 (2012).

S. Purcell et al, PLINK: A Tool Set for Whole-Genome Association and Population-Based Linkage
Analyses. Am. J. HumGenet81, 559-575 (2007).

L. Skotte, T. S. Korneliussen, A. Albrechtsen, Estimating individual admixture proportions from
next generation sequencing data. Genetics195, 693-702 (2013).

A. A. Behr, K. Z. Liu, G. Liu-Fang, P. Nakka, S. Ramachandran, pong: fast analysis and
visualization of latent clusters in population genetic data. Bioinformatics 32, 2817-2823 (2016).

R. von Heine-Geldern, Kopfjagd und Menschenopfer in Assam und Birma und ihre Ausstrahlungen

nach Vorderindierilm Selbstverlage der Anthropologischen Gesellschaft, 1917).

K. A. Adelaar, in The Austronesians : Historical and Comparative Perspectiéxllwood, J. J.
Fox, D. Tyron, Eds. (Australian National University, Canberra , 1995).

W. W. Skeat, C. O. Blagden, Pagan races of the Malay Peninsula (2 védhcmillan and
Company, limited, 1906).

M. Ratliff, Hmong-Mien Language History. Pacific Linguisticg2010).

D. Lawson, L. van Dorp, D. Falush, A tutorial on how (not) to over-interpret
STRUCTURE/ADMIXTURE bar plots. bioRxiv(2016), doi:10.1101/066431.

R. E. Green et al, A draft sequence of the Neandertal genome. Science328, 710-722 (2010).

E. Y. Durand, N. Patterson, D. Reich, M. Slatkin, Testing for ancient admixture between closely
related populations. Mol. Biol. Evol.28, 2239-2252 (2011).

P. Endicott et al, The genetic origins of the Andaman Islanders. Am. J. Hum. GeneT2, 178-184
(2003).

C. Jeong, S. Nakagome, A. Di Rienzo, Deep History of East Asian Populations Revealed Through
Genetic Analysis of the Ainu. Genetics202, 261-272 (2016).

N. Rustagi et al, Extremely low-coverage whole genome sequencing in South Asians captures
population genomics information. BMC Genomicsl8, 396 (2017).

A. Basu, N. Sarkar-Roy, P. P. Majumder, Genomic reconstruction of the history of extant
populations of India reveals five distinct ancestral components and a complex structure. Proceedings
of the National Academy of SciencEEk3, 15941599 (2016).

P. Skoglund et al, Genetic evidence for two founding populations of the Americas. Nature 525,

12

VA



10

15

20

25

30

35

Science Submitted Manuscript: Confidential

AVAAAS

104-108 (2015).

103. M. Meyer et al, A high-coverage genome sequence from an archaic Denisovan individual.
Science338, 222-226 (2012).

104.  A. Seguin-Orlando et al, Paleogenomics. Genomic structure in Europeans dating back at least
36,200 years. Science346, 1113-1118 (2014).

105. M. Lipson, D. Reich, A working model of the deep relationships of diverse modern human
genetic lineages outside of Africa. Mol. Biol. Evol, msw293 (2017).

106.  The Chimpanzee Sequencing and Analysis Consortium, Initial sequence of the chimpanzee
genome and comparison with the human genome. Nature 437, 69—-87 (2005).

107.  B. Paten, J. Herrero, K. Beal, S. Fitzgerald, E. Birney, Enredo and Pecan: genome-wide
mammalian consistency-based multiple alignment with paralogs. Genome Red8, 1814-1828
(2008).

108. K. Priifer et al, The complete genome sequence of a Neanderthal from the Altai Mountains.
Nature 505, 43-49 (2014).

109.  D. Reich et al, Denisova admixture and the first modern human dispersals into Southeast Asia
and Oceania. Am. J. Hum. Gene89, 516-528 (2011).

110. 1. Lazaridis et al, Ancient human genomes suggest three ancestral populations for present-day
Europeans. Nature 513, 409-413 (2014).

111.  D. Reich et al, Reconstructing Native American population history. Nature 488, 370-374
(2012).

112. Q. Fu et al, Genome sequence of a 45,000-year-old modern human from western Siberia. Nature
514, 445-449 (2014).

113. M. Raghavan et al, Upper Palaeolithic Siberian genome reveals dual ancestry of Native
Americans. Nature 505, 87-91 (2014).

114. Q. Fu et al, The genetic history of Ice Age Europe. Nature 534, 200-205 (2016).

Acknowledgments: We thank the National High-throughput DNA Sequencing Centre
(Copenhagen Denmark) for expert advice and sequencing of samples, the Duckworth
Laboratory, University of Cambridge, for access to material in their care, K. Gregersen for
making casts of teeth before sampling, and Paul Tacon for assistance with sample transfer. EW
thanks St. John’s College, University of Cambridge, for providing an inspiring environment for
scientific thought. Funding: This work was supported by the Lundbeck Foundation, the Danish
National Research Foundation, and the KU2016 program. HMc is supported by the University of
Adelaide’s ‘George Murray Scholarship’. RS thanks the Thailand Research Fund (TRF) for their
support (Grants RTA6080001 and RDG55H0006). The excavation of the Jomon individual was
supported by Grant-in-Aid for Scientific Research (B) (25284157) to YY. The Jomon genome
project was organized by HI, and TH & HO who were supported by MEXT KAKENHI Grant
Numbers 16H06408 and 17H05132, and by Grant-in-Aid for Challenging Exploratory Research
(23657167) and for Scientific Research (B) (17H03738). The Jomon genome sequencing was

13



10

15

20

25

Science Submitted Manuscript: Confidential

AVAAAS

supported by JSPS KAKENHI Grant Number 16H06279 to AT, and partly supported in the
CHOZEN project in Kanazawa University, and in the Cooperative Research Project Program of
the Medical Institute of Bioregulation, Kyushu University. Computations for the Jomon genome
were partially performed on the NIG supercomputer at ROIS National Institute of Genetics.
MML is supported by the ERC award 295907. DML was supported by ARC Grants
LP120200144, LP150100583 and DP170101313. Author contributions: EW initiated and led
the study. EW, DML, LV, MEA, HO, LO, HMc and FD designed the study. EW and DML
supervised the overall project, while LV, FD, FR, VS, TS, MMS, RS, TMHN, CH, KW, EPE,
JCG, RK, HB, CP, HI, TH and HO supervised specific aspects of the project. HMc, LV, FD,
UGW, CD, MEA, VS, TS, MMS, RS, SK, PL, TMHN, HCH, TMT, THN, SS, GHN, KW, NS,
™™, YY, AMB, PD, JLP, LS, EPE, NAT, BBP, JCG, RK, HB and CP excavated, curated,
sampled and/or described samples. HMc, LV, TG, ASO, SW, PBD, MY, ATa, HS, ATo, SR, TD
and TH produced data for analysis. HMc, FR, LV, TG, JVMM, CD, TK, TS, HMa, SN, SW,
AM, LO and MS analyzed or assisted in the analysis of data. HMc, FR, LV, FD, TG, AM, LO,
MS, CH, DML and EW interpreted the results. HMc, FR, LV, FD, TG, HO, MML, RAF, CH,
DML, and EW wrote the manuscript with considerable input from JVMM, CD, SW, GVD, AP,
VS, TS, MMS, RS, TMHN, HCH, THN, KW, TH, SN and MS. All authors discussed the results
and contributed to the final manuscript. Competing interests: We hereby state that no authors
have competing interests. Data and materials availability: Genomic data are available for
download at the ENA (European Nucleotide Archive) with accession number PRIEB26721.

Supplementary Materials:
Supplementary Text
Figures S1-S43

Tables S1-S25
Supplementary References 27-114



SCience Submitted Manuscript: Confidential

AVAAAS

® Group 1+ Group 4 A Present-day
A Group 2 [ Group 5
W Group 3 ¥ Group 6

Fig. 1. Maps of ages and differential ancestry of ancient SEA genomes. (A) Estimated mean
sample ages for ancient individuals. D-statistics testing for differential affinity between (B)
Papuans and Tidnyuén (2240k Panel), (C) Onge and Tidnyuan (2240k Panel) and (D) Mlabri and
Han Chinese (Pan-Asia Panel).!
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Fig. 4. A model for plausible migration routes into Southeast Asia. This schematic is based
on ancestry patterns observed in the ancient genomes. As we do not have ancient samples to
accurately resolve how the ancestors of Jomon and Japanese populations entered the Japanese
archipelago, these migrations are represented by dashed arrows. A mainland component in

Indonesia is depicted by the dashed red/green line.
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Supplementary Text
SOMI1. Assessment of target enrichment methods

Given that ancient human samples from tropical regions (e.g. Southeast Asia, SEA) are
generally quite poorly preserved, their endogenous DNA is expected to be highly degraded. In
preparation for the present study, we benchmarked three commercially available genome capture
systems developed for human genomes, using ancient DNA libraries from samples with low
endogenous content. We aimed to obtain sequenced fragments from the whole extent of the
genome, so as to provide published data that would not just be usable in comparisons with
particular SNP arrays, but could also provide researchers with data that could be maximally
useful in future studies, when more whole genomes become available from this region, as future
data may include SNPs that have not been discovered before. For each kit, we initially compared
enrichment at both high and low stringency reaction conditions, followed by a second evaluation
on poorly preserved samples.

Experimental design and methods

A pool of sequencing libraries from a single sample (R23) was split in identical aliquots for
target enrichment. We included the SeqCap EZ Human Exome Kit v3.0 cat no. 6740294001
(Roche Nimblegen, CA, USA), the SureSelect Human All Exon V5+UTRs cat. no. 5190-6213
(Agilent Technologies) and the Custom MYbaits Whole Genome Enrichment (WGE) Kit version
2.0 (MYcroarray, MI, USA). Each kit was used for the hybridization and recovery of captured
libraries. DNA library solutions were evaporated in a vacuum centrifuge at 65°C and
reconstituted in water, matching the specific protocol volume. DNA was denaturated at 95°C in
reaction buffer(s) and reannealed in the presence of blocking oligonucleotides specific to adapter
regions and/or low-complexity DNA specified in the kit protocols. Washing and recovery of
captured libraries were performed using the reagents recommended by the manufacturer in each
case. The Kapa U™ PCR enzyme (KapaBiosystems) was used for PCR amplification post
capture, according to the manufacturer’s instructions. Below, we describe the specific
modifications introduced to each of the protocols for reducing capture stringency and for
allowing adaptation to one common protocol for library preparation.

a) Roche Nimblegen SeqCap EZ Human Exome Kit v3.0: For the low-stringency reactions
conditions, the formamide concentration was decreased to 10% (27). Blocking
oligonucleotides described in the protocol were replaced with 1 nmol of oligos matching
dual-indexed Illumina adapters, including a universal index-binding hexamer inosine
motif. Wash and recovery were performed using SeqCap EZ Hybridization and Wash
Kit (Roche Nimblegen, # 05634261001).

b) The Agilent Technologies SureSelect Human All Exon V5+UTRs protocol was adapted
for use on libraries with full-length adapters. Additional blockers as described above
were added to the hybridization reaction (2x1 nmol). Low-stringency conditions in the
initial experiments were achieved by lowering the hybridization temperature to 45°C
instead of 65°C. For all hybridization reactions, the lid of the thermocycler was adjusted
to +10°C higher than the hybridization reaction temperature.



c)! MYcroarray MYbaits Whole Genome Enrichment kit ver. 2.0. For low- or high-
stringency reactions conditions, the hybridization temperature was adjusted to 45°C or
65°C, respectively. The block #3 reagent of the kit was replaced with 1 nmol of each of
the blockers as described above.

To permit direct comparison of results across the different capture conditions, we randomly
sampled 1,000,000 sequencing reads passing trimming quality filters after running
AdapterRemoval2 (28). This was achieved using segtk (https://github.com /lh3/seqtk) with
default parameters. The sequence data were then aligned against the the human mitochondrial
(rCRS) and nuclear genomes (hg19) with BWA 0.5.9-r26-dev (29) through PALEOMIX (30)
and following the procedure described previously (31, 32).

Length distributions and damage of DNA were assessed for each experimental condition
using mapDamage v2.0 (33), disregarding bases showing quality scores (Phred) strictly inferior
to 30.

Determining the capture condition stringency

Shotgun sequencing revealed that the endogenous content of the test sample (R23) was
0.39%. Following exome capture, high stringency conditions were found to result in higher fold-
enrichment (9.0 - 14.8x) than low stringency conditions (1.2 - 3.2x). The reverse was true for the
whole genome capture procedure (Table S1).

We next considered the length distribution and the misincorporation patterns of the
captured mapping reads. For both exome enrichment kits, high stringency conditions resulted in
an increased median fragment length, compared to low stringency conditions. For whole genome
capture, the size distribution at high or low stringency resulted in less different median lengths
(Figs. S1 and S2).

Using high stringency conditions, the threshold of the lower 25 percentile length of the
shortest reads was increased by 9 - 19 bp for all three capture systems, indicating discrimination
against the shortest reads. The misincorporation patterns recapitulated those of shotgun
sequencing in all cases except that the proportion of damaged reads differed after Agilent exome
capture, suggesting that this kit may be particularly sensitive to damaged DNA. Based on these
results subsequent samples were captured using high stringency conditions for the exome kits,
and low stringency conditions for the whole genome kit, with the aim of maximizing the
enrichments of on-target reads.

Analyses of target-enrichment of a panel of poorly preserved human samples

After this initial experiment, we tested a total of eight samples from different geographic
locations with ages ranging from medieval to over ten thousand years before present. For each
sample, multiple libraries were prepared and pooled to enable direct comparison of the three kits
tested. The number of extracts and libraries included in each pool is listed in Table S1.

In order to obtain baseline values for each sample, we estimated the endogenous DNA
content of each library pool by shotgun sequencing, which represented a fraction of 0.01% to
5.92% of high-quality reads mapping uniquely against the human reference genome (Table 2). In
all libraries, mapping reads showed fragment length distributions and DNA damage patterns
characteristic of authentic aDNA (34). These patterns were, however, less pronounced in those
samples with very low endogenous content, due to the limited number of read alignments
available.



After exome enrichment, the proportion of unique on-target reads was commonly found to
reach >50 % of the trimmed high quality reads (Table S2). When normalizing the sequencing
effort to 1 million random reads, the proportion of the sites for which there was at least one read
within the target region (DoC ! 1) was typically 1 - 6%. At this sequencing effort, this translates
into a median enrichment of on-target reads of 14.8 or 18.9-fold, for the Agilent and Nimblegen
kits, respectively!(Table S3). Although the number of samples is limited and sample-specific
variation is observed, there was a tendency for the Nimblegen exome kit to produce more on-
target reads than the Agilent kit. The whole genome enrichment resulted in on-target rates
ranging between 1.1 and 18.2%, which translates into a median enrichment factor of 7.54-fold
(range: 3 - 228).

In Fig. S1, we show, for all libraries, the medium lengths and 25-75% quartile ranges of the
mapping fragments. For all samples the mapping fragments in captured libraries were
significantly longer than in shotgun libraries (Kolmogorov—Smirnov test, p * 2.93*10-6).

Complexity of ancient DNA libraries is reduced post capture

As captured ancient DNA libraries may sustain only relatively shallow sequencing, before
PCR-generated duplicate reads became excessive, we investigated the clonality of the post
capture libraries. Fig. S3A shows that the clonality for certain libraries approached 50%.
However, these samples were predicted to have very limited complexity. The remaining samples
showed between 0.2% and 19.9% clonality.

When increasing the sequencing volume, there seemed to be a general trend for the
clonality to be negatively correlated with the predicted endogenous input. However, the variation
among samples and kits is too great to establish a statistically significant relationship. In our
experiments, the level of clonality seemed to be less pronounced after whole genome capture
(MYcroarray) as compared to the exome capture. Nevertheless, more samples are needed to
substantiate this claim.

We also investigated the library complexity using PRESEQ version 2.0 (35). Using 5
million random trimmed reads, robust statistical predictions were possible for 80% of the
libraries. More specifically, we predicted the total number of bases uniquely covered following a
sequencing effort of up to >1*10'° bases per library. Libraries captured using the MY croarray
WG kit generally showed only slightly lower complexity that that of shotgun-sequenced
libraries. In contrast, exome capture commonly resulted in reduced complexity by several orders
of magnitude (Fig. S4). In the three cases that allowed for direct comparison, predicted
complexity after exome capture was superior using the Agilent kit (samples R23, K, S60).
Exhaustion was predicted in most exome-captured libraries by 2.5-10%10% bases (corresponding
to ~4.2-16.6 *10° reads of average length). Overall, the predictions from PRESEQ reflect the
results from the other assessment of library clonality.

Overlapping SNPs

To provide a measure of the applicability of target enrichment in population genetic
analyses, we compared the number of SNPs in the captured and the non-captured data
overlapping with the >644K SNPs in the Human Genome Diversity Panel (HGDP) (36). The
HGDP and the target regions of the Agilent or Nimblegen exome kits shared a total of 21,487
and 24,910 sites, respectively. In Fig. S5, we show the number of HGDP-overlapping SNPs for
increasing sequencing effort, following shotgun sequencing or capture. We found that generally
~10 million post-capture reads were sufficient for obtaining >1,000 overlapping SNPs, which are



sufficient for determining broad-scale continental ancestry of a sample (Fig. S5 A, B or C). In
contrast, shotgun sequencing could only achieve similar overlap from ~30-50 million reads. For
one sample, even >34 million shotgun reads were insufficient to reach 100 SNPs (Fig. S5D).

Upon capture, more HGDP SNPs were covered within the target region, as compared to an
equal number of randomly chosen non-target HGDP SNPs. In contrast, shotgun sequencing
resulted in balanced coverage of SNPs within or outside the target regions. This difference was
statistically significant except in four cases with too few comparable SNPs (Fisher’s exact test,
Fig. S6).

Conclusion of target enrichment experiments

In cases where shotgun sequencing is prohibited by very low endogenous content and/or
availability of sample material, target enrichment may provide a powerful mean for obtaining
sequencing information required for population-level genetic analyses. The data show that at 1
million reads the median fold enrichment was 14.8 - 18.9-fold for the exome kits and 7.53 for
whole genome enrichment.

The difference in fragment length distributions between pre- and post-capture show that the
enriched library represents a sub-sample of the shotgun sequencing library. Other studies have
also documented that capture, while enriching, also increases average fragment lengths by up to
20 bp (37-39). Given these findings, we can expect that subsampling by capture of low-
complexity libraries to be challenging.

Nevertheless, we generally found higher complexity upon whole genome capture compared
to exome-captured libraries. Predicted complexity in whole genome-captured libraries was
comparable to that of shotgun sequencing libraries. As the exome constitutes only a minor
proportion of the whole genome, complexity was substantially lower in libraries enriched for the
exome. We found a trend of lower clonality in libraries with higher predicted input. Although
enrichment may be critically sample-dependant, for future aDNA studies we suggest to increase
complexity of the capture reactions by maximizing the number of combined libraries and limit
PCR amplification, which may introduce DNA polymerase-specific biases (40).

Sequencing >6.5 million reads of captured libraries (using exome or whole-genome) was
sufficient to yield >1,000 SNPs overlapping with the HGDP panel. Whole genome capture
resulted in ! 13,359 HGDP SNP. These results suggest that discrimination of samples with low
endogenous content is possible after limited sequencing of captured libraries.

These experiments provide the basis for conducting future capture experiments using
MY croarray whole genome probes (at low stringency) on samples whose endogenous DNA
content is too low for shotgun sequencing.

SOM2. Archaeological Overview

We obtained ancient genomic data from 41 ancient samples recovered from Vietnam, Laos,
Thailand, Malaysia, Indonesia and the Philippines (Table S3, Fig. S7). Samples were dated at the
Oxford Radiocarbon Accelerator Unit (ORAU). All the data obtained is reported in Table S3.
Five of the samples produced low carbon yields and/or high C/N ratios. Dates for these samples
are provided with a cautionary note on the absolute accuracy of the measurement. These dates
are differentiated from the others by an OxA-X Number (Table S3) with the exception of sample
017727 (OxA-X-2690-33) which was obtained on hydroxyproline (see below). The 4 samples
that failed producing enough collagen for dating are indicated by NA in the 14C column.




Samples from the two coffins yielding only mtDNA (Griffith University) were not directly
dated. Wooden coffins, resin and textile from three excavation chambers were dated within the
range of 1636 + 44 BP and 1960 + 30 BP (uncalibrated). Resin from Coffin 2 (Chamber A1) was
dated to 1870 + 30 BP (uncalibrated). Dating of these samples was undertaken independently by
Beta Analytic testing laboratory, USA and the ORAU.

Under the two layer hypothesis, the migratory wave of Neolithic farmers may have
originated in present-day China, where foxtail millet and one of the three main landraces of
Asian rice were likely domesticated in the Yellow River and Yangtze valleys respectively (4,
41—43). Farming practices may then have disseminated by populations spreading through two
possible main routes: an inland wave associated with the expansion of the Austroasiatic, Hmong-
Mien and Kradai language families, and an island-hopping wave associated with Austronesian
languages which eventually reached remote Oceania in the Pacific (20, 24, 44-51).

Based on archaeological and anthropological studies, the individuals samples fall into two
broad groups: hunter-gatherers and Neolithic farmers. The oldest individual comes from Pha
Faen (Laos) 6-10,000 years ago (52). The genome belongs to a tall individual (ca. 176 cm) who
was identified as male based on an osteological assessment, an assessment we confirm here
(Table S3). The individual was found interred in a flexed position (a common Hoabinhian burial
position), dated to 7950-7794 Cal BP and was not interred with any associated mortuary
offerings (52). Gua Cha (Malaysia) and Ma Da Dieu (Vietnam) had two phases, the first was
Hoabinhian hunter-gatherers followed by the arrival of Neolithic farmers. Two individuals from
Gua Cha were from the former context, while a third is from the latter (53). We recovered
ancient DNA from a complete skeleton, interred fully extended as is typical of other Neolithic
occupants of this site. Ancient DNA was also extracted from the petrous bones of two
individuals from the Hoabinhian occupation that were not associated with any complete skeleton.
The two Ma Dai Dieu samples (4291-4006 and 2349-2180 Cal BP), though ca. 2 kya apart,
correspond to the end of the period of occupation of the site.

The Tam Hang samples do not appear to be from hunter-gatherers (7, 54, 55), but are
instead similar to local Neolithic/Bronze age populations (! 6ng S"n). Stone tools were found
across all layers, typically Hoabinhian with Sumatraliths (56, 57). The teeth that yielded ancient
DNA were from two of the six individuals who were interred in a flexed position in a shell
midden at the site (58). Cord marked pottery was also found (58). The '*C dates from charcoal
indicate an occupation from 13 to 3 kya but direct *C dating of the human teeth that yielded
ancient DNA proved problematic. One sample appeared highly contaminated and provided a
date of 6,980 = 40 BP. A second date, obtained after isolating the amino acid hydroxyproline,
gave an age of 2,320 + 30 (2378-2184 Cal BP at 1 sigma) which is deemed more accurate. The
extraction of a single amino acid, hydroxyproline, from bone/tooth collagen using preparative
High Performance Liquid Chromatography prior to AMS dating ensures sample purity through
the complete removal of exogenous carbon, producing more accurate and robust results than
alternative methods, particularly in the case of dating heavily contaminated bones (59, 60). Two
subsequent attempts at dating a second and third tooth from the other individual with ancient
DNA failed due to high C/N ratio and could not be redated with the hydroxyproline method
because of the amount of material available. The relatively recent dating and ! 6ng S" n affinities
suggest that the dated individual was not Hoabinhian, and instead belonged to a more recent
intrusive burial.

At Tam Pa Ping, Northern Laos, nearby Tam Hang site, a tall male (2,865 + 29 BP) -
morphologically similar to individuals from local Neolithic/Bronze Age populations - was found



in an extended burial with a bronze axe between the ribs. The Bronze Age burial included cord
mark pottery.

The coastal fishing and farming site of Hon Hai Co Tien belongs to the Ha Long Culture
and wa dated to 3483340 Cal BR61). Out of the five samples yielding aDNA from this site,
one sample (4383926 Cal BP) fits with the expected age, three failed dating (low %N, high
C/N ratio- 4.8), and one (30@ Cal BP) was indicative of a recent intrusive burial. Although
Vt880 failed direct dating, it has very short DNA fragment lengtlashagh levels of @o-T
deamination when compared to the intrusively buried Vt719. Furthermore, Vt880 has close
genetic affinities to the nearby Group 2 Mai Da Dieu individual (Vt833) dated to bedd@®1
Cal BP, whereas Vt719 appears similar to the ptegay Vietnamese Kinh. This suggest Vt880
was not intrusively buried and is closer in age to Vt833 (~4 kya). The site contains mostly corded
fine pottery (bracelets, necklaces and stone tools, like hand axes and hoes). Lead pieces used for
fishing nets idicate a more recent period of occupation, reflected by the sé&t@aidte.

Nam Tun, Vietham (275@500 Cal BP) contained only surface pot(é8/63), similarly to
Mai Da Dieu. At the early metal agée Nui Nap, Vietham (2338157 Cal BP, 2342158 Cal
BP, 23032041 Cal BP, 2342158 Cal BP) cord marked pottery was found.

Long Long Rak cave is a cemetery site located in highland Pang Mapha, northwest
Thailand. It contained Iron Age wooden coffin lalg with individuals dated between 157315
CalBP, along with corded pottery, iron implements, wooden pot covered with lacquer, weaving
loom, basket, fabric and ornaments made of plants and glass(64g(65). Isotope analysis
suggests Long Long Rak was a farming populata.

Within Island Southeast Asia (ISEA), the Nagsabaran Site (situated in Cagayan Valley of
Luzon) is one of the oldest sites in the Philippines, extending as early as 4,200 years BP in its
deepest potterpearing layer. The siteOs deéfsasave yielded redlipped pottery, Taiwan jade
ornaments, and rice remains dating to the beginning of the Austronesian expansion into this
region. One extendeabsition burial was discovered in the Neolithic layer prior to 2,500 years
BP, while othersrbm the overlaying Iron Age contexts (250600 Cal BP) were in extended
positions, flexed formats, and secondary jar bu(@s67). Many of those Iron Age burials
included mandibles but not skulend sometimes the skulls weredeposited inside the jar
burials. A similar practice of keeping skulls in pottery has been noted in one instance at the
Lapitaage cemetery of Teouma in Vanuatu, dated about 2,900 ye#68BPne of the
Nagsabaran bone samples (14330 Cal BP) represented an Iron Age farming group in the
Philippines. Jaburials, in addition to interments in a wide variety of burial positions (flexed,
supine, prone, some with skulls removed) have also been found at th2a@mCal BP burial
ground of Pain Haka, on eastern Flores, Indor{éSia

Although flexedposition burial had characterized the older hugegherer sites of SEA, a
later tradition of etendedposition burial seems to have been introduced with the appearance of
rice-farming societies. Curiously, the flex@dsition burial tradition regained its popularity in
several ISEA sites. For example, there are two flexed burials at the cave onfjldjymg
Karang dated 23042048 Cal BP and 1925818 CalBP, contemporaneous with the upper
layer findings at a nearby cave site of Loyang Men(@&dg collectively representing the late
Neolithic to early Iron Age population of Sumatra. Shell midderdfine pottery characteristic
of the Austronesian expansion were also found at the site of Loyang Ujung Karang.

A recent wooden coffin burials from Kinabatangan (298 Cal BP) and Supu Hujung 4
(505326 Cal BP) on Borneo also yielded fine pottéfy).



SOM3. SequencingMapping,GenotypeCalling and ContaminatiorEstimation

We screened ancient samples from across SEA for DNA preservation. We prioritized
petrous bone, because of its favorable DNA preservéfit)n Most of the samples were
processed at the Centre for GeoGenetics, Natural History Museum, University of Copenhagen.
Exceptions were the thon (IK002) that was also processed in part at at Kitasatcetsity,
Kanazawa University and National Institute of Genetics, Japan and 8 samples from Long Long
Rak, Thailand (Th387, Th391, Th392, Th389, Th126, Th127, Th238, Th248) that were
processed at Griffith University, Australia. All were processed in dedictdad laboratories
following strict aDNA guideline$72B74). Material was sampled as described7ip).

To minimize risk of contamination from handling and increase the endogenous DNA
content, we performed a pdigestion stef75). DNA extraction was done as () followed
by duatindexed libraries building and amplificati¢i7). Adapterdimers were removed where
necessary, using Agencourt AMPure beads (Beckman Coulter, CA, USA).

Sequencing was performed on IllumingkEq2500 (ver. 4) or HiSeq4000 instruments
(81bp singleread) using bcl2fastq emultiplexing by The Danish National Highhroughput
DNA Sequencing Centre in Copenhagen. For the mtDNA sequences from Griffith University,
samples were 100 base pair singld saquenced on the HiSeq 2500 Sequencing System
(Illumina) by The Danish National Highhroughput DNA Sequencing Centre in Copenhagen or
on the MiSeq Sequencing System (lllumina) using 150 v3 kits at the Griffith University DNA
Sequencing Facility. Sequesxwere basealled using CASAVA 1.8.2 (lllumina).

Reads were trimmed using AdapterRemoval 2.2.2, in order to remove adapters, terminal
NOs-ftrimns), low quality basestim qualities,-minquality 2) and short readsrhinlength
30). Mapping to the huan reference genome (hg19, build 37) using BW&/A 78) , library
merging usingicard (http://broadinstitute.github.io/picaigdiocal realigment using GATK
(78, 79) and MD tags calling usingimtools calmd v1.52 (29) were done as described(i50).

To minimizebatch effects, we obtained genotypes for all individuals from a combination of
published BAM files from previous studies and BAM files produced in this sif@ygenotyped
genomes that had low coverage or were obtained from targeted capture by selectiagpthy
allele for the genomic position, looking only at reads with mapping quaBty and base quality
" 30. If both alleles were present at a site with equal coverage, a random allele was selected.
High-coverage genomes were genotyped a@8in All analyses were restricted to regions that
were within the 1000 Genomes Phagé2 strict accessibility mask
(ftp://ftp.1000genomes.ebi.ac.uk/voll/ftp/release/20130502/supporting/accessible_genome_mask
s/20141020.strict_mask.whole_genome.bed), and outside repeat regions (UCSC genome browser
simpleRepeat table).

We assembled two panels ftifferent types of analyses. Initial analyses were undertaken
using the HUGO PaAsian SNP Databagé?3) (1,744 individuals; 50,796 SNPs) and ...nge
from the Simons Genome Diversity Panel (SGDB), resulting in a panel maximising
populations, at the expense of a lower SNP number, with 50,136 overlapping SNPs (hereafter the
OParAsia panelO). We assembled a second panel using whole genomes from the SGDP, limiting
to the 2,240lcapture SNPs frorf¢ 7). We used the first panel for ADMIXTUREdstNGSadmix
analyses athPCA, as well as f3 statistics. We used the second panel for more panacheter
modelling.

UsingmapDamage v2 (33), we verified that all ancient samples displayed signatures of
cytosine deaminatioand short fragment lengths, both typical of ancient DNA. For all samples in



that yielded sufficient nuclear DNA for analyses, contamination estimates obtained using
contamMix (83) were minimal (MAP probability of contamination = 0.01-0.06%, depending on
the sample) (Table S3). We used the angsd v0.919-14-g30c7387 ‘contamination.R’ script (84) to
estimate contamination for individuals with a single X chromosome and found similarly low
rates of contamination: 0.00-0.055%. In contrast, some of the very low coverage samples that
were not sequenced to genome-wide depth had elevated contamination rates, so we did not use
these in nuclear genome analyses (Table S3). When practical, extracts were USER-treated (85)
for deep sequencing after damage patterns had been identified in the initial screening results.

SOMA4. Principal Component Analysis

We performed a principal component analysis using smartpca v1600 implemented in the
Eigensoft package (86) on the SNP covariance matrix of genomes from the Pan-Asia panel,
along with the Jomon sample. We then projected all our ancient SEA samples onto the first two
principal components (87) (Fig. 1A). To identify position of the ancient SEA samples within
PC2 from the lower panel of Figure 1C, we first removed Yoruba (Fig. S8). PC2 now separates
the Melanesians from the East Asians, although we note that La368, Ma911, Onge and Jomon do
not fall within this cline.

We defined the groupings in Table S3 based on the position of the ancient samples in the
PCA plots of Figures 1A and 1B, and on their latent ancestry components fitted using
fastNGSadmix. Samples Vt719, Th531 and Vt778 were either geographic or temporal outliers to
their assigned groups and were therefore analyzed separately in groups denoted by a “.1”’: Group
3.1 (Th531, Vt719) and Group 4.1 (Vt778).

Although Th530 and Th531 were found in the same chamber at LLR and share the same
mtDNA haplogroup (G2bla), Th531 clusters with Group 3, while Th530 clusters with Group 4
in autosomal PCA space. This suggests that individuals with ancestry from distant regions
cohabited at this locality.

The 2240k panel has limited SEA populations, so, to assess which clusters from Figure 1B
had a representative population in the higher resolution panel, we calculated a PCA with the
same populations as in Figure 1B, but including the whole genomes from the Simons Genome
Diversity Panel (/8) (Fig. S9). Here, there are no SGDP samples overlapping with the clusters
containing Group 2 and 4. We also recreated Figure 1B with population labels (Fig. S10), so as
to provide increased resolution as to the placement of particular samples.

SOMS. ADMIXTURE fitting

We ran ADMIXTURE v1.3.0 (/4) from K =1 to K = 13 on the Pan-Asia Panel and the
SGDP panel, after LD-pruning in PLINK (88), yielding 35,042 SNPs for analysis. To get
standard errors for parameter estimates, we obtained 200 bootstrap replicates in each run. We
then modeled low-coverage ancient populations based on the reference components inferred by
ADMIXTURE, using fastNGSadmix (15, 89). To visualise the admixture plots we used pong
(90). Throughout this study, we generally refer to the colors corresponding to the ancestry
components assuming K=13 (the K value with the lowest cross validation error) unless otherwise
stated.



Below, we describe some qualitative observations we made when performing inference
using ADMIXTURE and fastNGSadmix, and which allowed us to better tailor our other models
(Fig. S11).

At K=2, we observe a blue component that is maximised in Yoruba, and a light pink
component that is present in most EA and SEA populations, while Europe and South Asian (SA)
populations are modeled as a mix of these two components. Certain SEA populations, like the
Malay, Papuans, Onge, Jarawa and Melanesians are also a mix. The Tianyudn, J! mon and the
Group 1 individuals show an unusually large blue component for the region.

At K=4, a dark purple component is maximised in the Jehai and Melanesians. This
component is also present at >50% frequency in many ISEA populations (including Group 5).
On the mainland, this component reaches ~50% frequency in the Mlabri, Htin and the Group 2
samples.

At K=5 the component that is dark purple in Melanesians and western Indonesian at K=4
now becomes black, and is also seen in Group 6. The Onge and Group 1 samples now share a
bluetblack+purple profile.

At K=6, a dark green East Asian component is maximised in the Ry"ky" an and Japanese,
while a pink East Asian component is now maximised in the Amis. While the dark green
component is present in almost all EA, SEA and some SA populations, it is absent in the Mlabri,
the Jehai, and most ISEA individuals. When looking at the ancient samples, we also observe that
it is absent in In662 (Group 5) and all Group 2 samples.

At K=7, the light green component is maximised in the Mlabri, followed by other
Austroasiatic SEA populations and Group 2. This component is present in all SEA populations,
and is at highest frequency in the populations lacking the dark green component at K=6. While in
agreement with hypotheses of an early Austroasiatic farmer expansion into the region(20, 45),
we lack the temporal and geographical resolution required to infer a homeland for this group.
The presence of a mainland “Austroasiatic” substrate in insular Southeast Asia has been accrued
by linguists and anthropologists since the early 20th century (50, 9/-93) and more recently
genetic studies (27). The fastNGSadmix results are compatible with this hypothesis, along with
treemix results showing a close relationship between Groups 2 and 5. (Figs. S30,31). However,
presence extent and nature of an Austroasiatic occupation in western Indonesia independent of
the Austronesian expansion (22, 24) is yet to be resolved, and the signal we see here could also
be explained by an earlier Sundaland substrate. The shared ancestry between the MSEA and
ISEA may not be due to a recent Austroasiatic migration to ISEA, but instead a much older
Sundaland population related to Group 1, who admixed with the incoming Austronesians, much
like the admixture we detect from Group 1 into Group 2 on the mainland.

At K=13, the dark pink component is maximized in the Hmong-Mien, and allows SEA
populations to be separated into two groups, represented in the ancient samples by Groups 3 and
4. Within Thailand, there is a clear genetic distinction between present-day Austroasiatic and
Kradai speakers, the latter of which have an affinity to Hmong (indigenous to the area south of
the Yangtze (94)) that is absent in the former. However, this distinction is not clear-cut within
Vietnam: the ancient Group 3 Vietnamese and present-day Austroasiatic-speaking Kinh both
have genetic affinities to Kradai speakers in Thailand. This suggests that the patchy distribution
of Austroasiatic hill tribes in Thailand is a result of isolation, while in Vietnam there was much
more contact between Austroasiatic and Kradai speakers.

The appearance of the Group 1 individuals and Tianyuan may result from our modelling of
ancient populations as a mixture of components inferred in present-day populations, via
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fastNGSadmix95), as these ancient genomes do not appear to be represented by any single
preservday group.

SOMG6.f3 Statistics

We computed statistics taneasure the amount of shared drift between two populations
(Tables S4511)(16). We estinated standard errors through a weighted block jackknife
procedure over 5Mblocks. To identify which present and ancient samples have the most shared
drift with the ancient groups, we calculatedstatistics of the form f3(Yoruba; Y, X), for all
populatons (X) and all ancient groups (Y). We grouped ancient samples according to their
position in the PCA and their inferred ADMIXTURE ancestry components: Grolab11,

La368; Group 2 La364, La727, La898, Ma912, Vt833, Vt880; Group\&777, Vt779, Vi74a,
Vt796, Vt808; Group 4 Th519, Th521, Th530, Th703; Group 51661, In662; Group 6

Ma554, Ma555, Phl534. Group 3.1 (Th531, Vt719) and Group 4.1 (Vt778) appeared similar in
the PCA and ADMIXTURE to other members of their assigned groups, but wege eith
geographically or temporally distant from the other samples within the group.

Group 1 individuals, the ancient H"ab“nhians, share the most drift with pidegnt.nge,
along with Jmon (Fig. S12, Table S4). Although damage in the ancient samples mbafyam
this effect, we note that thérdon do not share significant drift with any of the other ancient
groups.W observe that the closest presday populations to Group 1 are from the Andaman
Islands (...nge), then Kensiu (a Malaysian OnegritoO languagenity), Amis and Jehai,
followed by a mix of East and Southeast Asian populations.

Group 2 individuals share the most drift with the Austroasiatic groups Mlabri and Htin (Fig.
S13, Table S5). Out of the closest seven populations, four are Austrogmaters, and the
remaining three are Austronesian speakers. These three Austronesian populations are all from
Java, and carry the largest mainland component of the ISEA pdesepbpulation. No ancient
sample has similar amounts of shared drift.

Groups3 and 4 show the most shared drift with each other. The closest piagent
population for both is Amis, but there are notable differences among ancient groups (Figs. S14,
S15, Tables S6, S7). Group 3 has affinities to Kradai speakers, the Hitiemgnd Hn,
whereas Group 4 has affinities to Austroasiatic groups instead. When looking only at groups 3.1
and 4.1 (Figs. S16, S17, Tables S8, S9), we observe that the Hmongic Mito and the Austroasiatic
Mlabri are the closest preseudy populations to each ofdim, respectively.

The presentlay populations that share the most drift with Group 5 are the Austroasiatic
Htin and the Austronesian Amis, followed by presgay Indonesian populations (Fig. S18,

Table S10). Similarly, the highest two-$8atistics for acient samples are Group 6
(Austronesian affinities), and Group 2 (Austroasiatic affinities). Group 6 clearly shares the most
drift with Austronesian Taiwanese and Filipino populations (Fig. S19, Table S11).

We can therefore ascertain that there is a gtemsociation between:

a)l Group 1 and the! dnon and Jehai

b)! Group 2 and the Mlabri and Austroasiatic Populations

c)! Group 6 and the Austronesian populations.

Despite a close relation between Groups 3 and 4, differential affinities to the Hvmg
and Austroasi&t populations are apparent in these two groups.

SOMY7.D-statistics
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We calculated Bstatistics(96, 97) usingAdmixToolq16), to test gendlow and treeness
hypothese$16). As before, we estimated standard errors through a weighted block jackknife
procedure over 5Mblock, and also restricted the analysis to transversion polymorphisms in
orde to minimize potential bias introduced by differential error rates in ancient samples (mostly
a consequence pbstmortemaDNA damage and low depth). For all tests, we removed
transitions to minimise outgroup attraction resulting from damage presdi. a

Here, we list all Dstatistic tables, and denote X as the candidate or test population over
which we cycle in each table, and then describe particular observations which are important to
the points discussed in the main text.

Table S12:
Table S13:
Table S14:
Table S15:
Table S16:
Table S17:
Table S18:

D(Papuan, Titayn;X,Mbuti)
D(X,Titnyutn;Papuan,Mbuti)
D(Papuan,X;Titnyutn,Papuan)
D(...nge,Titnyutn;X,Mbuti)
D(X,Titnyutn;...nge,Mbuti)
D(Onge,X;Tifnyutn,Onge)
D(Titnyutmdhon;Archaic/Great Ape,Mbuti)

TableS19: D(Titnyutnamon;X,Mbuti)

Table S20:
Table S21:
Table S22:
Table S23:
Table S24:
Table S25:

D(Titnyutn,Xddnon,Mbuti)
D@mon,X;Tifnyutn,Mbuti)
D(Japanesandon;X,Mbuti)
D(Japanese,&ndon,Mbuti).
D(X,dmon;Japanese,Mbuti)
D(Mixe,Surui; X,Mbuti)

aDNAdamage in Titnyutn

To explore the damage signal we detectegbi@raph(SOM9), we calculated D statistics
of the form D(Ti¥nyuin,ainon,Mbuti,X) and found significantBtatistics when setting X to be
archaic humans (Denisova Z =3.1, Neanderthal Z =3@)geeat apes (Macaque Z =5.1,
Chimpanzee Z =5.8 and Orangutang Z = 5.8), suggesting significant outgroup attraction as a
result of damage, even in the absence of transitions (Table S18).

Relationship between Papuan, Titnyutn and EA/SEA/Ancients

We find support for Australians and Bougainville islanders forming a clade with Papuans,
to the exclusion of Titnyuin (Table S14). In turn, many EA and SEA form a clade with
Titnyutn, to the exclusion of Papuan (Table S13). ...nge, Jarawa and Jehai do not ttem a cla
with either Papuans or Titnyufn (Table S13, S14), but have a stronger affinity to Papuans than to
Titnyuin (Z = 3 4.2, for D(...nge/Jarawa/Jehai, Titnyuin; Papuan, Mbuti)).

Relationship between ...nge, Tifnyuin and SEA

We find Group 1, Jarawa and Jef@am a clade with ...nge to the exclusion of Titnyufn,
but no other EA or SEA population form a clade with ...nge, to the exclusion of Titnyufn (Table
S17).Like the ...nge, both Group 1 individuals carry mtDNA haplogroups within the M lineage
(Table S3), thoudito represent the coastal migration to Australé3s

Relationship between SEAffyutn and dmon
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To investigate the affinity between Jomon and the ancient Hoabinhians (Group 1), we
calculated D(Tianyuén, Jomon; X, Mbuti), where X was a test population (Table S19). All D-
statistics were negative, including French (Z = -3.4), possibly due to outgroup attraction resulting
from Tianyuan being positioned as an in-group. D-statistics were only non-significant when
setting X to be Papuan or Australian populations.

Computing D(Tianyudn, X; Jomon,Mbuti) (Table S20), we observe that all present day EA
and SEA and ancient groups 2-6 have a significant affinity to Jomon, relative to Tidnyuan.
Setting X to be Group 1 individuals, Onge, Jarawa or Jehai results in non-significant statistics.
French also appear to have a significant affinity to Jomon, possibly because of common patterns
of aDNA damage in Tianyuan and Jomon.

Relationship between Japanese and Jomon and the Hoabinhians

To investigate the relationship between the Japanese, the Onge, and the ancient
Hoabinhians, we computed D(Japanese, Jomon; X, Mbuti), setting X to be different ancient or
present-day SEA populations (Table S22). While most SEA and EA present-day populations and
the ancient Groups 2-6 had significant affinities to the Japanese, the ancient Hoabinhians (Group
1) had a marginally non-significant affinity to Jomon (Z =-2.9 and -2.7, for Ma911 and La368,
respectively). We note, however, that we only have a few SNPs (32,323 in the case of Ma911
129,042 in the case of La368) to compute this statistic, so we may be underpowered. Japanese
appear to be a mix of Jomon and East Asian populations, and the effect of a Hoabinhian
contribution to Jomon would weaken the suggestive signal observed here.

D(Japanese, Jomon;Onge,Mbuti) is not significantly different from 0 (Z = 0.03). Z-scores
for D(Japanese, Jomon;La368/Ma911,Mbuti) are much larger but still non-significantly different
from 0 (Z =-2.72 and -2.92, for La368 and Ma911, respectively), perhaps suggesting that the
shared affinity between Jomon and Group 1 / Onge is more specifically driven by an affinity
with Group 1 individuals, rather than with Onge. Furthermore, Ma911 possesses the rare D-
M174 Y-chromosome haplogroup, found at high frequency in the Japanese Ainu (99).

Relationship between Group 2 and Khonda Dora

We also computed D-statistics of the form D(Group A, Group B; Not-SEA, Yoruba/Mbuti),
and find that Group 2 shows a significant affinity to the Dravidian-speaking Konda Dora
population from Andhra Pradesh, India (Z = 6.3), relative to Group 3 (D(Group2, Group3;
Khonda Dora, Yoruba)), in agreement with previous reports of East Asian ancestry in tribal
Indian groups (100, 101).

Relationship to Surui and Mixe

We tested for a specific affinity in the Surui to our ancient samples, as was previously
detected in Papuans, Onge and Tidnyuan (77, 80, 102). For the 2240k panel, we find that D-
statistics of the form D(Mixe, Surui, Group 1 individual, Mbuti) are high but non-significant (Z
=-2.18 and -2.5, using Ma911 and La368, as the Group 1 representative, respectively) (Table
S25). The signal is not as robust as observed for Tianyuan (Z =-3.53), Khonda Dora (Z = -3.04)
and Papuans (Z = -3.02) (80, 102). However, there are far fewer SNPs to compute this statistic
for Group 1 individuals as X than the other populations (La368: 191,797; Ma911: 47,816;
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Tifnyutn: 295,628, Papuan: 471,703, Khonda Dora: 496,097), thus we may simply not have
enough power to detect this signal.

SOMS8. TreeMixfitting

To find welkHfitting admixture graphs on which we could place different ancient SEA
populations, we used TreeMix v1.{1®), allowing for either 0, 1, 2 or 3 migration arrows. We
only used transversions and included, in all graphs, the following samples: treoheyhge
Denisovan103), Kostenki14 (104), the Titnyutn individugdll?7), Papuans, .ge, and two East
Asian populations (H"n and Amis) genotyped on the 2240k panel . We call these groups the
Obase populationsO in each of the graph legends.

We rooted all graphs using Denisova as the outgroup. For each analysis, we only considered
sites whee all analysed populations had at least one individual withnmesing data and
grouped SNPs in 5Mb blocksk(parameter) to account for linkage disequilibrium. We ran 1,000
replicates with random seeds for each model, and selected the run with ttst likghleood. To
account for damage in the ancient samples, only transversion were included. We explored
various combinations of Group 1 ancient samples to overcome limited SNP overlap between the
low coverage samples.

Figures S28529 show the graphstid using combinations of the base populations and
additional samples:

Fig. 0: base populations only

Fig. 1: base populations + La368

Fig. 2: base populations + Ma911

Fig. &3: base populations + La368 + Ma911

Fig. 224: base populations + La364#a912

Fig. 5: base populations + La368 + La364 + Ma912

Fig. &6: base populations + Ma911 + La364 + Ma912

Fig. 7: base populations + La368 + Ma911 + La364 + Ma912

Fig. &8: base populations + La364 + Ma912 + Jehai

Fig. 29: base populations + La368 #2364 + Ma912 + Japanese + Jomon + Nivkh + Surui
+ Mixe + MalOta

Fig. S30: base populations + Ma912 + In661

Fig. S31: base populations + Ma912 + In662

Fig. S32: base populations + La364 + Ma554

Fig. 33: base populations + La364 + Ma555

SOM?9. gpGrapHfitti ng

We ranqpGraphv6100 from theAdmixtoolspackagg16), following parameter settings
in Lipson and Reiclg105). We used fitted graphs with chimpanzee at the rootosgp@pO to be
ONULLO to prevent use from specifying a particular outgroup population in which SNPs must be
polymorphic, used a block size of 0.05 Morgans for the jackknife procedure, and used the full
matrix form of the objective function, with OdiagG®€t0001. Finally, we set agtore = 3 as
the cutoff to label a statistic as an outlier.
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We used a previously estimated admixture graph of worldwide populéfi@fjs and
attempted to fit different SEA individuals. We first built a skeletal framework that included the
chimpanzee genome (PanTro2, EPO alignment from Enserfld#,1/07)), Denisova103),

Altai Neandertha(/08), Kostenkil4 (104), Mbuti, ...nge, Amis and Papuan, fitting a graph

based on results from Lipson and Rei¢hs) and wellsupported Bstatistics (SOM7). We note

that the degree to which we can assess differential population relationships in the early splits
amory East Asian populations is limited. Indeed, without including Titnyutn, we find that the
split between ...nge, Papuans and Amis populations is effectively a trifurcation (Fig.0834) (
though including Titnyutsuggests that East Asian populations (like Amis) are best modeled as
a mixture of a Titnyufhke component and sister component to ...nge (Fig. S35,-fitonst Z
=-3.564).

We used the skeletal framework fréfig. S35, and then attempted to fit anci&EA
individuals with relatively high coverage (> 0.1X) onto it. We first fit La368 (Fig. S36, worst
fitting Z = 3.372), then Ma911 (Fig. S37, wofiting Z = 3.803), and then La368 jointly with
La364 (Fig. 3C, worstfitting Z = 3.667).

We fit Smon as anixture of an East Asian population and a population related to Group 1,
which then also contributes ancestry to Japanese, and the latter are modeled as also obtaining
ancestry from an EA population related to Amis (Fig. S38, witstg Z = 3.297). Wedried
modelling #mon as a mixture of a population related to Titnyufn and a population related to
Group 1, but this led to a bad fit (wofgting Z = 10.638). We also tried modelling the EA
ancestry in Japanese as coming from a population relatednyu®it (i.e. without the ...rngjke
contribution present in Amis), but that led to a slightly worse fit than Fig. S38 ¢fittirgj Z =
-3.848).

We also fit Dai (a presefmtay SEA population) as a mixture of La364 and an EA
component, based on our previdoferences using DMIXTURE/fastNGSadmix and TreeMix
(Fig. S39, worsfitting Z = 3.66).

While including transitions for ancient samples introduces bias, removing the transitions
also removes a large number of informative sites when samples are of loagowsie
therefore repeated analyses with and without transitions for each fit, to verify our graphs were
consistent. Here, we only show graphs using data excluding transitions. For all graphs with or
without transitions, including Titnyufn led to at lems¢ Z score having a value larger that 3.

All worst f4 Z-scores included Titnyuin, even in very simple trees. Adding an admixture event
from more basal points to Titnyufn progressively improved this fit, with the best fit being 1%
admixture from the brandeading to chimpanzee. This was also observdadalMix, and in

both cases was not improved by removing transitions to accounitéef @amage. We do not
believe this reflects an archaic admixture event, but is more likely a consequence of outgroup
attraction induced by highly damaged DNA or poor overlap in coverage among samples. We
therefore also tested eaghGraph model with an artificial Odamage admixtureO event, inducing
a 1% admixture from the chimpanzee branch to Titnyufn, to assess besnfittielg without

bias introduced from Titnyutn. In all cases, the best fits for the Southeast Asian individuals
considered in this study were consistent, regardless of whether this artificial event was added or
not.

SOM10.Measurementsf archaicancestry
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We first aimed to determine the amount of Neanderthal ancestry in different Southeast
Asian populations. For this we computed an F4 ratio of the form f4(X, Yoruba; Altai
Neanderthal Chimpanzee)/f4(Mezmaiskaya Neanderthal, Yoruba; AltaiNea, Chimpanzee) (96),
which is meant to measure the proportion of Neanderthal ancestry in a non-African population
X, using an African population (Yoruba) as a non-admixed baseline. This statistic is particularly
elevated in several ancient samples (Fig. S40). However, this statistic may also be confounded
by Denisovan ancestry that could be present in these populations, due to shared ancestry between
Denisovans and Neanderthals.

We thus aimed to determine the amount of Denisovan ancestry in different ancient
Southeast Asian populations, as a proportion of the ancestry found in present-day Papuan /
Aboriginal Australian populations, using Han or French as baseline non-Denisovan-admixed
populations. For this, we computed an F4 ratio statistic (pD) (109) of the form: pD(X) =
f4(Denisova, Mbuti; X, Y) / f4(Denisova, Mbuti; Papuan, Y) where X is a population of interest,
and Y was either Han (Fig. S41) or French (Fig. S42). For this analysis, we only used transitions
to avoid possible biases due to ancient DNA damage, and excluded Ma525 due to its low
coverage. pD(X) estimates a quantity proportional to the percentage of total Denisova ancestry in
X, computed as a fraction of the total excess Denisovan ancestry found in Papuans, relative to a
baseline population (Han or French). We observe that Ma554 shows a high proportion of relative
fractional Denisovan ancestry when using Han as the baseline (37.8% of the total Denisovan
ancestry found in Papuans), and the same pattern is observed if we replace Han for French as the
baseline population. In particular, the amount of fractional Denisovan ancestry in Papuans is
almost equivalent to the one observed in Tianyuan (Figs. S41, S42).

Tianyuan is known to harbor a large proportion of Neanderthal ancestry, so it is possible
that the large amount of Denisovan ancestry observed in Ma554 is caused by high amounts of
Neanderthal ancestry (due to shared genetic affinity between the Neanderthal and Denisovan
populations, to the exclusion of modern humans). We observe, however, that while Neanderthal
ancestry in Tianyudn is elevated relative to other present-day and ancient Asian populations, this
is not so much the case for Ma554 (Fig. S43). This suggests that the high archaic ancestry in
Ma554 should be attributed to Denisovans, rather than Neanderthals. Although it is located in the
mainland, Ma554 exhibits Denisovan ancestry levels comparable to present-day Indonesian
populations (Fig. S43) (109. Given its affinity to other Austronesian populations, it is possible
that Denisovan ancestry in this individual is linked to shared ancestry with Indonesian
populations with elevated Denisovan ancestry, which later got replaced in the mainland by
populations with considerably more reduced Denisovan ancestry.

SOMI11. gpWave / gpAdm analysis

We used gpWave/gpAdril10, 111)o determine if La368 and Ma911 can be modelled as a
linear combination of ancestries from Papuans, Onge and/or Tidnyuan without the need to invoke
partial ancestry from a population that may have split from them before these populations split
from each other. As outgroup populations, we used Yoruba (18), Ust’-Ishim (112), Kostenki-14
(104), Mal’ta (113, Afontova Gora 3, Vestonice 16, El Mir6n and Villabruna (114). All best 3-
way and 2-way combinations for La368 are not feasible (have negative admixture weights).
There are two 1-way possibilities (La368 as a sister group to either Onge or Papuans) that are
feasible and are good fits (P = 0.37 and P = 0.27, respectively), as expected because Onge and
Papuans are sister clades to each other - barring Denisovan introgression into Papuans. When

16



performing the same analysis on Ma911 as the target population, we find that all the best 3-way
and 2-way combinations are also infeasible and the only good 1-way fit is with Onge (P = 0.49).
Modelling Amis as a linear combination of the same three source populations results in any of
the 3-, 2- or 1-way fits being feasible and good fits, but the best fit is found in the 2-way

combination of Tianyuan and Onge (P = 0.98).
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Length of sequenced reads. The median length (—) of aDNA libraries reads are shown for each
sample before (Shotgun) and after enrichment of exome (Nimblegen or Agilent) or whole
genome (MY croarray). The 25- and 75- percentile ranges are indicated (bar).
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Fig. S2.

DNA fragment length distribution of libraries of control sample R23. Each panel represents the
results from shotgun sequencing or capture using kits and conditions as indicated above. Note
that the axes may show different ranges.
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Fig. S3.

Clonality of captured aDNAibraries using one million trimmed reads (A) or the total sequence
data generated (1:89.4 million reads) (B). The proportion of clonal reads are expressed as a
function of the predicted complexity; (i.e. The fraction of the endogenous library DNRarel

B, the total number of produced reads is indicated by the relative size of the data mark. WG:
Whole genome.
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Predicted complexity in libraries prand postcapture, using PRESEQ. The number of expected
covered bases (solid lines) is shown as a function of sequencing volunjeuppée) and post
capture of whole genome (green) or exomes (red and blue for Agiidritimblegen,
respectively). Confidence intervals (95%) are also indicated (dashed lines). Note thaxdise y
may have different ranges.
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The number of SNPs overlapping with the Human Genome Diversity Project panel is shown as
function of sequencing effort (expressed as trimmed reads). Libraries were target-enriched using
the exome+UTR kits from Agilent or Nimblegen (A or B, respectively) or the whole genome
enrichment kit from MY croarray (C) or shotgun sequenced (D).
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Location of archaeological sites from which we obtained ancient genomic data.

130

23



'o&'._ .lm
o~ .
q — . S
=] = ..
. 'z.f'.- X .
8 %L ’ .
o ¢ .
fagst
P ?d? J .
g whee .
E 8 |Ifu
S 9 . gﬁ:nmm_lm e
FA © Japonic o
-§ ;mmmﬂy Taiwal
.
- S Trans-Himatayan_China.
R
: EP o
* Kradai_China
* AustroAsiaic_Thailand
: W_Cm
8. _{* Austronesian_Inconesia
Q  |* Austronesian_Philppines
® Austronesian_Taiwan A
o Negrito_| -
o Negrto P ¢
Metaronian >
8 » Onge .
< -._m T T T T T
-0.08 -0.06 -0.04 -0.02 0.00 0.02
Principal Component 1
Fig. S8.

PCA of worldwide populations from Pan-Asia Panel, excluding Yoruba, and including Onge.

24



* Austronesian_Tawan
. . " * Austronesian_Philippines
.;_ e * Austronesian_indonesia
N oo T * Austronesian_M
Nt L * * AustroAsiatic_Thailand
PR L * AustroAsiatic_China
. Y. ¢ HmongMien_Thailand
. o2, * HmongMien_China
e | . ..':_., e bt . ® Kradai_Thaiand
o L, R . * Kradai China )
.. ¢ o » = R ¢ Trans-Himalayan_Thailand
. sy, :‘”" - . ® Trans-Himalayan_Taiwan
sev T . * Trans-Himalayan_China
* iy »; Koreanic
* e ’ N ® . ¢ Japonic
: ‘el - AT L eeae |3 A
- X .... . ) .:~. X TY ., v \.l. - :
g- E < B vace * 0"’.\ 0'.' "3%. .'% o : ‘
e % o0 wrry L B . - J J
8 ~ 3 .".. A ® Wiive® 2 :':.:).l. s .{. ,o., L . '3 & fou :
§ o » .: N\ .., . ﬁ}. 'g’. : o "\- % * "r".§ ‘2 .
L, &3 7% - 3o ‘] . PN
g ree2 & L H .f":* .t o . . .
Q . ‘,_.\..\. ’o. ', s * . e o, o,‘.. . .
E ' M"om:'). e, * .
g Wi, ) i I:w| ) ., .
8 ey, Ve * v, :.‘;,o * . .“‘ 3'. ¢ LN
. oo e
] v, °, . t‘.\g«:") e
uﬂ. }i .
o .
pars
? T T T T T
-0.04 -0.02 0.00 0.02 0.04

Principal Component 1

Fig. 9.

PCA from Figure 1B with ancient samples labelled, including SGDP individuals, showing the
lack of presentlay whole genome (SGDP) datpresenting clusters encompassing Group 2 and

4 samples.

25



0.05
1

Principal Component 2
0
i
)

-y ~ - - e
[ . - . —— oy
8 - - -~ bove
L .. —
i} = e
? o .- . -
- R ant —~
" P
- —~

00
i)
i
i
H
i
!
i

o
$ I | 1 1
-0.04 -0.02 0.00 0.02
Principal Component 1
Fig. S10.
PCA from Figure 1B with population labels.



T T ]

B e

SRR e

-Lau\

L 20 el a1 -"W FE 3559
. I.D- oo Joo MM.- p"‘ n

|| i ""'.".":I'.; mill' (MW

"'E"“'W_ _

N\ ; o N ,.;.-,-
WO\, \
)

Fig. S11.

fastNGSadmix pt of PanAsia samples, SGDP samples, Titnyahd ancient samples from

this study, ranging from K=2 (top) to K=13 (bottom).

27



{
4
tzizé§§§!§§§

i
il ‘g Hfgfgs

{
i,

i

il

i
Bl

i
;

§
;é&igijéf

4]

n
53

£

i

P
i i?i{

il

i

i

HH}H“

{

bttt

* i

q .
| **rHHHHH+HHHHHHHHHHH Hi

Fig. S12.

Values and standard errors of outgroup-f3 statistics using Yoruba as the outgroup, measuring
shared drift between Group 1 individuals (La368, Ma911) and other individuals or populations.

> ® ®
o o o
f3(Yoruba; Group1, X)



]

!
i1

i
{8

i

g‘»‘a‘
G4

;

{
3‘§Sﬁ§§§25

i

4{mmm TR TITTPTYS

§
U]

St

§

!

£
Y

!
i

f
o

Iraya
Negrio_Kampung Lutuk_Lenggong 4

EITTETY
T b4 Frithedeny o*

i
Ik

.Lgf?é

d

”iu’

3
e 5
i

i

i

m;;

;
i

13(Yoruba; Group2, X)

Fig. S13.

Values and standard errors of outgrd8statistics using Yoruba as the outgroup, measuring
shared drift between Group 2 individuals (La364, La727, La898, Ma912, Vt833, Vt880) and

other individuals or populations

29



éﬁisﬁ

é

.

;
B

Ee
L]

i
ittt

!

|

T T -

Orrvician

it

!
i

i
gmg;

o Trars_Memalyyan

difl

I ity
SAELTE LITRNTRTTeTeTY: mmHummmnmﬂ,l}

AAITT! T

ti

{
%

t

2%

H
i
i

§

;
i

Q\.a 0\‘@ Q'p

13({Yoruba: Group3, X)

Fig. S14.
Values and standard errors of outgré8statistics using Yoruba as the outgroup, measuring

shared drift between Group 3 individuals (Vt777, Vt779, Vt781, Vt796, Vt808) and other
individuals or populations.

30



A

§
é?,i il

§
. b
i??iigfs..iiif .

Al

’

§
L

i |
fittmilie

.
sHitits

|9 T mmm~ummnum}mwn{”

gziég;gﬁi

e

AL

o Yrara Hemalsysn

thid
"’*509000000’

the

& &£ &
3 o )
13(Yoruba; Group4, X)

Fig. S15.
Values and staraad errors of outgrouf8 statistics using Yoruba as the outgroup, measuring

shared drift between Group 4 individuals (Th519, Th521, Th530, Th703) and other individuals

or populations.

31



otmm

P

EE*::E::_*V:; P 4 Hithy
HbH 4y,
{

<4144114414411&4144114l1441441144114114114414411441441141144114114414411411141441144

Eﬁ& mmmmmmmwwwmmmwEmmgmmwmwmw% A m“
iriy &

Fig. S16.

Values and standard errors of outgroup-f3 statistics using Yoruba as the outgroup, measuring

shared drift between Group 3.1 individuals (Th531, Vt719) and other individuals or populations.

32



B
Al

i

i

i}

i3

2‘5! freitedaty

k
el

f
§§§§ g

q
"

i
(LT, ++{+m+{++mm++nmm|m+++|+|

g
|
il

fﬁrg o

g

!
‘}”*Hém

i

i

gt
i
"W

o"? 0_& °¢9 04,
13{Yoruba; Groupd.1, X)

Fig. S17.
Values and standard errors of outgroup-f3 statistics using Yoruba as the outgroup, measuring

shared drift between the Group 4.1 individual (Vt778) and other individuals or populations.



L

siift

!
il

b
it

if

i
i gg§'§;§§" ézsi-é

;
i

T

o
i‘

i

I

§
;
gagif
HH H
l HHHHHHH H HH'* HiHHHH HHHHHHHH‘HHH{HII

giﬁi

f
t

-

b
il

-

i
i

———

[

e

——

i

[

g
i

0@ °_\‘f’ Q‘? °¢
£3(Yoruba; Groups, X)

Fig. S18.
Values and standard errors of outgrd8statistics using Yoruba as the outgroup, measuring
shared drift between Group 5 individuals (In661, In662) and atderiduals or populations.

34



5
il

i1 1
gttt

s
il

6 ' |
ARETTTTY §§’=ff§f§f’}f""f’*§§§*§+
{

R
f g

i
fitdt

0 Trars_Hemalsysn
Turkio/ ponoXorean

i
!

{
]
;
i

e
ity TERTIIY H*

il

il
t
thy4s

.

B
-
.

HINA_LUntarPriscesh + -
.-“ Mi -
Norts_European 4

Q'\.P 0\“., Q'F °¢
£3(Yoruba; Groupé, X)

Fig. S19.
Values and standard errors of outgrd8statistics using Yoruba as the outgroup, measuring
shared drift between Group 6 individuals (Ma554, Ma555, Phl534) and other individuals or

populations.

35



—
i \
\
\ —
lI S Vit
) \

Han
o
| — Papuan
e L‘~—__. — OG0 .- "

X AL

Han
Ami
f o — Yo Papuan
e o -
onlolo:;.'::.anon ggi;ésgg
Fig. $20.

':_————"" ¥ontork)
- Tianyuan (5] 8.
/\u- Han
O Ami
A Paguan
—~.———rb-. w .
cx om ow on o
i
X HRat
.-
e
Desisova -
\ T Yoruta '
f\ |- oo [
! ) N Tiamyuan
-::’: |\ O ”.‘- .
‘,:' '.L-‘“—-, Turywen Ami
T — o
o o N W

Paguan ]
X3 HIHL

TreeMix admixture graphs modelling relationships among the “base populations”: Onge,
Tianyuan Papuan and ancestral populations (Kostenki, Yoruba, Denisova) (422,211 SNPs).

36



":;.;o;;i_.;.,;g; gggg_if;gi

/
- T ggsgug;g

Fig. S21.

' .
Z'\
r v LA A v )
ox on ow om = on

e P

o o o;:.':::-o;o om ggsgiigg

TreeMix admixture graphs modelling relationships between the “base populations” and La368

(Group 1) (189,694 SNPs).

37



- Denisova
— s E— e
e ' | o '
f — Kostorks L L
/ g Tianyuan a f Tamuan a
' Ami Onge A
. A, ‘ — —
/ - OO0 l =
':__———o-— Mad1
ex o »

S FITEE T
Fig. S22.

TreeMix admixture graphs modelling relationships between the “base populations” and Ma911
(Group 1) (47359 SNPs).
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TreeMix admixture graphs modelling relationships between the ObpstaponsO and both
La368 and Ma911 (Group 1) (24,324 SNPs).
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TreeMixadmixture graphs modelling relationships between the Obase populationsO and the two
Group 2 individuals (La364 and Ma912) (274,352 SNPs).
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Fig. S25.
TreeMixadmixture graphs modelling relationships between the Obase populationsO and the
Laotian sample from Group 1 (La368) and the two Group 2 samples (La364 and Ma912)

(129,039 SNPs).
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TreeMix admixture graphs modelling relationships between tasépopulationsO and the
Malaysian sample from Group 1 (Ma911) and the two Group 2 samples (La364 and Ma912)
(32,465 SNPs).
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TreeMixadmixture graphs modelling relationships between the Obase populationsO and the two
samples from Group 1 (B&8 and Ma911) and the two samples from Group 2 (La364 and
Ma912) (17,286 SNPs).
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Fig. S28.

TreeMix admixture graphs modelling relationships between the “base populations”, the two
Group 2 samples (La364 and Ma912) and Jehai (275,053 SNPs).
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TreeMixadmixture graphs modelling relationships between the Obase populationsO and the
Laotian sample from Group 1 (La368), the two Group 2 samples (La364, Ma912), jissent
Japanese! dhon, Nivkh, Surui, Mixe and the MalOta ancient genome (783B8)SN
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Fig. S30.

TreeMixadmixture graphs modelling relationships between the Obase populationsO and the
Malaysian samples from Group 2 (Ma912) and an Indonesian Group 5 sample (In661) (18,594

SNPs)
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Fig. S31.

TreeMix admixture graphs modelling relationships between the “base populations” and the
Malaysian samples from Group 2 (Ma912) and an Indonesian Group 5 samples (In662) (33,895
SNPs)
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Fig. S32.

TreeMix admixture graphs modelling relationships between the “base populations” and the
Laotian sample from Group 2 (La364) and a Group 6 Sample from Borneo (Ma554) (54,144
SNPs)

48



S e "
- e My
I === =g '
: — - w* H
S — "

Fig. S33.

TreeMix admixture graphs modelling relationships between the “base populations” and the
Laotian sample from Group 2 (La364) and a Group 6 Sample from Borneo (Ma555) (144,272
SNPs)
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Fig. S34.

Without including Titnyufn, we are unable to resolve the PapuageAmis trifurcation: all

three possibilities for the graph give good fits: A) wéitsing Z = -1.774; B) worsffitting Z = -
2.353; C) worsfitting Z = -2.450.
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Fig. S35.

Including Tidanyuan, we find that the best fit is found when modeling Amis as a mixture of a
sister group to Onge and a sister group to Tidnyuan (worst-fitting Z = -3.564).
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Fig. S36.
La368 is best modeled as a sister group to ...nge {fbngf Z = 3.372).
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Fig. S37.
Ma911 is best modeled as a sister group to ...nge {fittrgy Z = 3.803).
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Fig. S38.

J'monare besfitted as a mixture of a group related to Group 1 and a group related to East
Asians (Amis). A) La368 as a representative of Group 1 (vittisiy Z = 3.336). D) Ma911 as a
representative of Group 1 (woifiiting Z = 3.363). Attempting to modéhe Group 1 ancestry in
J'mon as coming prior to the Group 1/0Onge split resulted in a equally good fit, but with branch
lengths of 0 to the Group1/Onge node (B, E). Similarly, when coming from the Onge branch, the
fit was unchanged for La368 (C), and wefer Ma911 (F) (Z=3.366) In turn, Japanese are best
modeled as a mixture ofhon and an additional East Asian component.
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Fig. S39.
La364 is best modeled as a mixture of a sister group to La368 (Group 1) and an East Asian

component (related to Amis). In turn, present-day Dai is best modeled as a mixture of a sister
group to La364 (Group 2) and an additional East Asian component (worst-fitting Z = 3.66).



180X, Yoruba; Akal Neanderthal ChimpanzesiiéMezmaskaya Noanderthal, Yoruba, AtaNea, Chvmpanzes)

FaRato

Fig. $40.

We computed an F4 ratio of the form f4(X, Yoruba; Altai Neanderthal
Chimpanzee)/f4(Manaiskaya Neanderthal, Yoruba; AltaiNea, Chimpanze®) This serves to
measure the proportion of Neanderthal ancestry in population X, using an African population
(Yoruba) as a baseline nadmixed population, but this statistic may be confounded bg extr
Denisovan introgression that may be present in population X. Tkeleakd individuals are the
samples from this study, and the individuals are ordered based on the size of the standard error.
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Relatve proportion of Denisovan ancestry (Han«0, Papuan=1)
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Fig. S41.

We computed an F4 ratio of the form f4(Denisova, Mbuti; X, Han)/f4(Denisova, Mbuti; Papuan,
Han). This serves to measure the amount of Denisovan ancestry in population X as a relative
proportion of that ancestry found in Papuans, using Han as a baseline non-admixed population.
The red-colored individuals are the samples from this study, and the individuals are ordered
based on the size of the standard error.
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Relatve proportion of Denisovan ancestry (Frenche0, Papuane1)
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Fig. $42.

We computed an F4 ratio of the form f4(Denisova, Mbuti; X, French)/f4(Denisova, Mbulti;
Papuan, French). This serves to measlhe amount of Denisovan ancestry in population X as a
relative proportion of that ancestry found in Papuans, using French as a baselkdennaed
population. The redolored individuals are the samples from this study, and the individuals are
orderedbased on the size of the standard error.
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Fig. S43.

We compared two F4 ratios. X-axis: f4(Denisova, Mbuti; X, Han)/f4(Denisova, Mbuti; Papuan,
Han). Y-axis: f4(Altai Neanderthal, Mbuti; X, Han)/f4(Denisova, Mbuti; Papuan, Han). The X-
axis ratio serves to measure the amount of Denisovan ancestry in population X as a relative
proportion of that ancestry found in Papuans, using Han as a baseline non-admixed population.
The Y-axis ratio serves to measure the amount of Altai Neanderthal ancestry in population X as a
relative proportion of that ancestry found in Papuans, using Han as a baseline non-admixed
population, but is confounded by Denisovan ancestry found in Southeast Asian and Oceanian
populations. When computing these two ratios in the 2240k dataset (removing transitions), we
observe that the high Altai Neanderthal ancestry in Ma554 can be entirely explained by high
Denisovan ancestry (and shared ancestry between Neanderthals and Denisovans), while this is
not the case in Tianyuan, who has high Altai Neanderthal ancestry that cannot be explained by
high Denisovan ancestry. When computing these ratios in the 640k SNP dataset, we find that the
levels of Denisovan ancestry in Ma554 is compared to the levels in Mamanwa, but that Th503
shows slightly higher levels of Denisovan ancestry. Differences across these datasets may be
attributable to the low coverage of the ancient genomes. The red-colored individuals are the
samples from this study.
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Table S4. Outgroup f3(Group1,X;Yoruba)

Apop

Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1
Group1

Bpop Opop

Group3 Yoruba
Group3.1 Yoruba
Group4.1 Yoruba
Jomon Yoruba
Group4 Yoruba
Group2 Yoruba

Onge_sgdpC Yoruba
Negrito_Kampun Yoruba

Amis Yoruba
Jehai Yoruba
Negrito_RPS_Bgz Yoruba
Jinuo Yoruba

Hmong_Miao  Yoruba

Wa Yoruba
Mentawai Yoruba
Bidayuh Yoruba
Lawa Yoruba

Javanese_Java Yoruba

Paluang Yoruba
Atayal Yoruba
Malay Yoruba
Plang Yoruba

Han_Singapore Yoruba
Flores_Manggar: Yoruba

Kambera Yoruba
Miabri Yoruba
Temuan Yoruba
Han Yoruba

Kampung_Parit_ Yoruba
Ryukyuan Yoruba
Hmong Yoruba
Javanese_Jakarl Yoruba
Hakka_Taipei  Yoruba

Zhuang Yoruba
Korean Yoruba
Japanese Yoruba

Han_Guangzhou Yoruba

Tai_Yuan Yoruba
llocano Yoruba
Dayak Yoruba
Lembata Yoruba
Karen Yoruba
Tai_Lue Yoruba
Tai_Khuen Yoruba
Minanubu Yoruba

Rampasasa_Mai Yoruba

Sunda Yoruba
Tai_Yong Yoruba
Lamaholot Yoruba
Batak_Toba Yoruba
Tagalog Yoruba

Minnan_Taipei Yoruba
Alorese Yoruba
Melanesians Yoruba
Jiamao Yoruba
Malay_Singapore¢ Yoruba
Batak_Karo Yoruba

3
0.1835884544
0.1732964344
0.1702177706
0.1689837326
0.1681810729
0.1672398341
0.1668799723
0.1654486678
0.1641251528
0.1634812115
0.1630396321
0.1627501193
0.1624932453
0.1623551313
0.1617803351
0.1617629782
0.1617226561
0.1614645232
0.1613696085
0.1613577781
0.1613503264
0.1611505655
0.1611145378
0.1610185981
0.1609999635
0.1609879348
0.1609704576
0.1607847047
0.1607826444
0.1606183677
0.1606048106
0.1605948399
0.1605410675
0.1605362507
0.1605281818
0.1604826129
0.1604716053
0.1604413395
0.1604095125
0.1602221525
0.1600974909

0.160061703
0.1600506169
0.1599883073
0.1599806206
0.1598314373
0.1598021473
0.1597633056
0.1597529172
0.1597047142
0.1596535281
0.1595398827
0.1595096104
0.1594059375
0.1593873184
0.1593691114
0.1591666876

SE

0.0062627483
0.0089669496
0.0112170153
0.0053435121
0.0056962745
0.0041777856
0.0040412929
0.0035500032
0.0035971964
0.0037062221
0.0034639815
0.0034465995
0.0036600950
0.0034295661
0.0036356953
0.0034504765
0.0034670911
0.0033760529
0.0034771388
0.0037587792
0.0034540153
0.0034713341
0.0034908660
0.0033051368
0.0033512689
0.0037488196
0.0034136424
0.0034484625
0.0033160550
0.0034549639
0.0035481070
0.0033851866
0.0034478831
0.0034454847
0.0034365727
0.0034311634
0.0035002183
0.0034780635
0.0035033753
0.0035882043
0.0033918183
0.0034431560
0.0034427870
0.0034833068
0.0034405540
0.0033642675
0.0033260121
0.0034961857
0.0033318231
0.0033359512
0.0034557710
0.0034534963
0.0034863388
0.0041961926
0.0034548925
0.0033123665
0.0034187772

29.31435958
19.32613009
15.17496106
31.62409446
29.52474841
40.03073657
41.29370852
46.60521651
45.62585305
44.10993396
47.06711994
47.22049002
44.39590905
47.33984674
44.49777068
46.8813447
46.64505496
47.82641978
46.40873357
42.92824027
46.71384288
46.42323659
46.1531717
48.71768007
48.04149364
42.94363344
47.15504436
46.62504017
48.48612134
46.48915983
45.26492921
47.44046844
46.5622127
46.59322738
46.711708
46.77206989
45.84617094
46.12950271
45.78713317
44.65246059
47.20108048
46.48691534
46.48867873
45.93000722
46.49850548
47.50854071
48.04617185
45.69645875
47.94759836
47.87381653
46.19910458
46.19662833
45.75275645
37.98823213
46.13380027
48.11336822
46.55661265

nSNPs

13124
7439
4051

21332

16493

25516

25980

26068

26062

26040

26074

26076

26076

26080

26062

26081

26064

26074

26058

26044

26073

26074

26075

26075

26075

26001

26050

26077

26077

26081

26075

26083

26083

26079

26083

26085

26080

26077

26072

26070

26074

26077

26078

26070

26076

26072

26081

26073

26084

26079

26080

26080

26070

25969

26076

26086

26076

nBlocks

545
540
527
544
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548

Cat

ancient
ancient
ancient
ancient
ancient
ancient
SGDP
Negrito
Austronesian
Negrito
Negrito
SinoTibetan
HmongMien
AustroAsiatic
Austronesian
Austronesian
AustroAsiatic
Austronesian
AustroAsiatic
Austronesian
Austronesian
AustroAsiatic
SinoTibetan
Austronesian
Austronesian
AustroAsiatic
ProtoMalay
SinoTibetan
ProtoMalay
Altaic
HmongMien
Austronesian
SinoTibetan
TaiKadai
Altaic

Altaic
SinoTibetan
TaiKadai
Austronesian
Austronesian
Austronesian
SinoTibetan
TaiKadai
TaiKadai
Austronesian
Austronesian
Austronesian
TaiKadai
Austronesian
Austronesian
Austronesian
SinoTibetan
Austronesian
Papuan
TaiKadai
Austronesian
Austronesian



*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS

7TRUDMD <RUXED

,UD\D <RUXED
9LVD\D <RUXED
+WLQ <RUXED
$WL <RUXED

0DOD\B6UI <RUXED
%RXJIJDLQY IKROQKXED
0DOD\B %D R®RNXED

$JWD <RUXED
ODPDQZDB <RUXED
ORQ <RUXED

+DQB6KDQXRIXED
3DKDUL <RUXED

*URXS <RUXED
6SLWL <RUXED
$\WD <RUXED

%KLOLB5D MRUWED Q

*URXS <RUXED
%HQJDOL <RUXED
7DPLOB6L(<RUXED
+LQGLB+DWRQOED
'UDYLGLDQ<RUXED
8\JKXU <RUXED
+LQGLB8W <RUXED
ODUDWKL <RUXED

+LQGLB5DMWRWXEDQ

1RUWKB (X <RRSHKEQ

$XVWURQF
1HJULWR

$XVWURQHE
$XVWURSV
1HJULWR

$XVWURQHE
3DSXDQ

$XVWURQHE
1HJULWR

1HJULWR

$XVWURSV
6LQR7LEH)
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DQFLHQW
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Table S5. Outgroup f3(Group2,X;Yoruba)

Apop

Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2
Group2

Bpop Opop

Miabri Yoruba
Htin Yoruba
Javanese_Java Yoruba
Plang Yoruba
Javanese_Jakarl Yoruba
Bidayuh Yoruba
Wa Yoruba
Sunda Yoruba
Group3.1 Yoruba
Tai_Lue Yoruba
Lawa Yoruba
Zhuang Yoruba
Tai_Yuan Yoruba
Tai_Khuen Yoruba
Hmong_Miao Yoruba
Amis Yoruba
Dayak Yoruba
Jiamao Yoruba
Group6 Yoruba
Tai_Yong Yoruba
Kampung_Parit_ Yoruba
Mentawai Yoruba
Jinuo Yoruba
Karen Yoruba

Han_Guangzhou Yoruba
Hmong Yoruba
Hakka_Taipei  Yoruba
Minnan_Taipei Yoruba
Han_Singapore Yoruba

Atayal Yoruba
Group5 Yoruba
Paluang Yoruba
Group4.1 Yoruba
Malay Yoruba
Temuan Yoruba
llocano Yoruba
Toraja Yoruba
Tagalog Yoruba
Group4 Yoruba
Malay_Singapor¢ Yoruba
Han Yoruba
Batak_Toba Yoruba
Korean Yoruba
Visaya Yoruba

Han_Shanghai Yoruba
Japanese Yoruba
Batak_Karo Yoruba
Negrito_RPS_Bz Yoruba
Group3 Yoruba
Minanubu Yoruba
Malay_Bachok Yoruba
Mon Yoruba
Malay_Sri_Mena Yoruba
Ryukyuan Yoruba
Rampasasa_Mai Yoruba

3

0.2093127314
0.2076213676
0.2072710146
0.207009928
0.2069534983
0.2064072935
0.2054123854
0.2052883411
0.2051600915
0.2051420748
0.2050091288
0.2046605573
0.204413793
0.2043703733
0.2043019657
0.2042426933
0.2038681873
0.2038514935
0.2037187974
0.2034069386
0.2033619434
0.202902543
0.2028153496
0.2027137273
0.2025400093
0.202364158
0.2017943548
0.2017721688
0.2016716998
0.2014921133
0.2013040107
0.2012058145
0.2011024231
0.2010835086
0.2006335659
0.2003144251
0.1990826728
0.1990324386
0.1986545871
0.1984092676
0.1983052833
0.19735404
0.1970827321
0.1962345805
0.1958067793
0.1956947393
0.1956504377
0.1956287635
0.1955183063
0.1953023087
0.1946093538
0.1943741882
0.1938543289
0.1937219635
0.1925290745

SE
0.0030366339
0.0026310336
0.0025840386
0.0026622360
0.0025591193
0.0026169324
0.0026231451
0.0025772407
0.0060299529
0.0026623846
0.0027050342
0.0026115736
0.0026150764
0.0026439859
0.0027372870
0.0027211251
0.0025970068
0.0026246477
0.0041309113
0.0026391271
0.0025302991
0.0027001487
0.0026579175
0.0026279975
0.0026362593
0.0027061347
0.0026109457
0.0026352434
0.0026203487
0.0027910491
0.0081819447
0.0026881309
0.0079058315
0.0025989590
0.0025733937
0.0026189356
0.0025867383
0.0025728114
0.0038257619
0.0024980431
0.0026167003
0.0025296426
0.0026249217
0.0025869855
0.0026156226
0.0026383849
0.0025783949
0.0025987653
0.0046586374
0.0025765663
0.0024674288
0.0024980782
0.0025208711
0.0026289202
0.0025197459

68.92919434
78.91247365
80.21204159
77.75791745
80.86903183
78.87375765
78.30767302
79.65431342
34.02349824
77.05200678
75.78799988
78.36675755
78.16742823
77.29631833

74.6366613
75.05817943
78.50121285

77.6681351
49.31570324
77.07356546
80.37071422
75.14495105
76.30611056
77.13619392
76.82856125
74.77977959
77.28783974

76.5668057
76.96368888
72.19224969
24.60344312
74.84970937

25.4372262
77.37078956
77.96458407
76.48696221
76.96281896

77.3599016

51.9254962

79.4258771
75.78448545
78.01656918
75.08137448
75.85453556
74.86048479
74.17217178

75.8807109
75.27757893
41.96898994
75.79944867
78.87131406
77.80948888
76.89973752
73.68879473
76.40813216

nSNPs

46510
46712
46749
46752
46766
46754
46767
46755
13017
46749
46722
46749
46755
46744
46727
46671
46725
46744
26064
46748
46753
46683
46745
46746
46755
46736
46770
46756
46757
46607

6912
46717

6945
46725
46645
46739
46746
46741
28504
46769
46746
46748
46764
46752
46744
46767
46736
46731
21517
46730
46751
46746
46745
46754
46718

nBlocks

552
552
552
552
552
552
552
552
549
552
552
552
552
552
552
552
552
552
550
552
552
552
552
552
552
552
552
552
552
552
540
552
536
552
552
552
552
552
552
552
552
552
552
552
552
552
552
552
548
552
552
552
552
552
552

Cat
AustroAsiatic
AustroAsiatic
Austronesian
AustroAsiatic
Austronesian
Austronesian
AustroAsiatic
Austronesian
ancient
TaiKadai
AustroAsiatic
TaiKadai
TaiKadai
TaiKadai
HmongMien
Austronesian
Austronesian
TaiKadai
ancient
TaiKadai
ProtoMalay
Austronesian
SinoTibetan
SinoTibetan
SinoTibetan
HmongMien
SinoTibetan
SinoTibetan
SinoTibetan
Austronesian
ancient
AustroAsiatic
ancient
Austronesian
ProtoMalay
Austronesian
Austronesian
Austronesian
ancient
Austronesian
SinoTibetan
Austronesian
Altaic
Austronesian
SinoTibetan
Altaic
Austronesian
Negrito
ancient
Austronesian
Austronesian
AustroAsiatic
Austronesian
Altaic
Austronesian



*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS

.DPEHUD <RUXED
-HKDL <RUXED
,UD\D <RUXED
1HJULWRB <RUXED
JORUHVBO <RUXED

$IJWD <RUXED
/IDPDKRORWRUXED
$WL <RUXED
-RPRQ <RUXED

/HPEDWD <RUXED
ODPDQZDB <RUXED
$ORUHVH <RUXED
3DKDUL <RUXED

6SLWL <RUXED
%RXJIDLQY KR ED
$\WD <RUXED
OHODQHVLBEXRVXED
*URXS <RUXED
2QJHBVJGS<RUXED
8\JKXU <RUXED

7DPLOB6LI <RUXED

%KLOLB5DMBYWED Q

+LQGLB+DWRQPOED
%HQJDOL <RUXED
"UDYLGLDQ<RUXED
ODUDWKL <RUXED
+LQGLB8W <RUXED

+LQGLB5DMWRWXEDQ

1RUWKB (X KRSHKEQ

$XVWURQF
1HJULWR
1HJULWR
1HJULWR
$XVWURQF
1HJULWR
$XVWURQF
1HJULWR
DQFLHQW
$XVWURQF
1HJULWR
$XVWURQF
,OQGR(XURSE
6LQR7LEH)\
3DSXDQ
1HJULWR
3DSXDQ
DQFLHQW
6*'3
$OWDLF
"UDYLGLDC
,QGR(XURSE
,QGR(XURSE
,QGR(XURE
‘"UDYLGLDC
,QGR(XURE
,QGR(XURE
,QGR(XURE
,QGR(XURS



Table S6. Outgroup f3(Group3,X;Yoruba)

$SRS
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3

%SRS
Group3.1
Group4.1
Amis
Group6
Group4
Zhuang
Hmong_Miao
Atayal
Han_Guangzhou
Jiamao
Tai_Lue
Hmong
Minnan_Taipei
llocano
Tai_Yong
Hakka_Taipei
Han_Singapore
Tagalog
Tai_Khuen
Tai_Yuan
Mentawai
Toraja
Wa
Plang
Javanese_Jakarl
Dayak
Group2
Han
Jinuo
Korean
Bidayuh
Javanese_Java
Sunda
Malay
Miabri
Paluang
Visaya
Japanese
Lawa
Han_Shanghai
Kampung_Parit_
Htin
Karen
Minanubu
Jomon
Batak_Toba
Batak_Karo
Ryukyuan
Malay_Singapore
Temuan
Iraya
Kambera
Mon
Malay_Sri_Mena
Rampasasa_Mai

2SRS

Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba
Yoruba

0.2052956977
0.2050618714
0.2044141756
0.2037052372
0.2014218924
0.2011948611
0.1999642855
0.1997980737
0.1995205918
0.1993602225
0.1991633785
0.1990319544
0.1989650452
0.1987778252
0.1984466106
0.1983737822
0.1983600493
0.1974693064
0.1972838263
0.1968773942
0.1964402926
0.1960596169
0.1958558469
0.1957762471
0.1956417493
0.1955900662
0.1955183063
0.1953447051
0.1951870849
0.1947288031
0.1946814687
0.1946490847
0.1946088769
0.1945849204
0.1945130034
0.1944630927
0.1937270718
0.1931993673

0.193066913
0.1923781865
0.1917410819
0.1916308605
0.1910435131
0.1909947343
0.1904164762

0.190410968
0.1903248368
0.1902835321
0.1890463569
0.1888103409
0.1883860857
0.1871185132
0.1870887118
0.1865068397
0.1846726925

6(

0.0091643599
0.0120027465
0.0037174100
0.0067486239
0.0058469724
0.0036208249
0.0037044384
0.0038764769
0.0035775971
0.0035862333
0.0036113106
0.0036411095
0.0035715169
0.0035791005
0.0035350725
0.0035171569
0.0035107704
0.0035065208
0.0035539575
0.0035036653
0.0036346389
0.0035224004
0.0035410754
0.0035195975
0.0034972800
0.0037113354
0.0046586374
0.0035514176
0.0035706681
0.0035343874
0.0035599560
0.0034835362
0.0034865747
0.0035635290
0.0042541644
0.0036375865
0.0034662656
0.0035071709
0.0036185145
0.0035021130
0.0034900818
0.0035530477
0.0035438427
0.0034644449
0.0059034057
0.0034131376
0.0034631235
0.0035183814
0.0033389419
0.0035294522
0.0037738927
0.0035025785
0.0034311818
0.0033827173
0.0034491544

22.40153155
17.08457908
54.98833193
30.18470725
34.44892132
55.56602957
53.97964917
51.54114922
55.76944119
55.59042205
55.14988959
54.66244757
55.70883449

55.5384871
56.13650402
56.40174347

56.5004338
56.31488173
55.51102575
56.19183854
54.04671441
55.66079867

55.3097085
55.62461205
55.94111668
52.70072566
41.96898994

55.0047121
54.66402338

55.0954889
54.68648191
55.87686535
55.81663811
54.60455609
45.72296362

53.4593731
55.88927463
55.08695472
53.35529658
54.93203349
54.93885079
53.93422178
53.90857549
55.12996791
32.25535986

55.7876629
54.95756546
54.08269113
56.61864211
53.49565018
49.91824045
53.42307457
54.52602714
55.13521406
53.54143916

Q613V

6390

3549
21958
12567
14079
21971
21964
21954
21973
21971
21969
21968
21971
21971
21968
21971
21971
21971
21970
21971
21955
21970
21972
21971
21971
21964
21517
21967
21969
21973
21969
21971
21971
21965
21916
21961
21973
21972
21959
21972
21968
21958
21968
21969
18160
21969
21965
21972
21973
21946
21931
21967
21969
21966
21964

Q%ORFNV
539
523
548
546
546
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
547
548
548
548
548
548
548
548
548
548
548

&DW
ancient
ancient
Austronesian
ancient
ancient
TaiKadai
HmongMien
Austronesian
SinoTibetan
TaiKadai
TaiKadai
HmongMien
SinoTibetan
Austronesian
TaiKadai
SinoTibetan
SinoTibetan
Austronesian
TaiKadai
TaiKadai
Austronesian
Austronesian
AustroAsiatic
AustroAsiatic
Austronesian
Austronesian
ancient
SinoTibetan
SinoTibetan
Altaic
Austronesian
Austronesian
Austronesian
Austronesian
AustroAsiatic
AustroAsiatic
Austronesian
Altaic
AustroAsiatic
SinoTibetan
ProtoMalay
AustroAsiatic
SinoTibetan
Austronesian
ancient
Austronesian
Austronesian
Altaic
Austronesian
ProtoMalay
Negrito
Austronesian
AustroAsiatic
Austronesian
Austronesian



Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3
Group3

Malay_Bachok Yoruba

Group1 Yoruba
Negrito_RPS_Bz Yoruba
Jehai Yoruba

Flores_Manggar: Yoruba

Agta Yoruba
Mamanwa_Alegr Yoruba
Lamaholot Yoruba
Group5 Yoruba
Lembata Yoruba
Ati Yoruba
Negrito_Kampun Yoruba
Alorese Yoruba
Spiti Yoruba
Pahari Yoruba
Ayta Yoruba
Bougainville Yoruba

Melanesians Yoruba
Uyghur Yoruba
Onge_sgdpC Yoruba
Tamil_Singapore Yoruba
Bhili_Rajasthan Yoruba
Bengali Yoruba
Dravidian Yoruba
Hindi_Haryana Yoruba
Marathi Yoruba
Hindi_UttarPrade Yoruba
Hindi_Rajasthan Yoruba
North_European Yoruba

0.1846374772
0.1835884544
0.1833876053
0.1819743218
0.1809784088
0.1806973975
0.1805305767
0.1796214459

0.179213934
0.1791408785
0.1786067649
0.1778349898
0.1731055579

0.172653356
0.1721518583
0.1656624114

0.165363987
0.1643079927
0.1605765195
0.1602431277
0.1526107651
0.1493780464
0.1480361564
0.1471666632
0.1471637232
0.1463485583
0.1454521849
0.1451253075
0.1387293679

0.0033399254
0.0062627483
0.0035197487
0.0036503864
0.0034472330
0.0035666453
0.0036849548
0.0034460079
0.0129926613
0.0034630350
0.0033625044
0.0035281654
0.0034573285
0.0032721440
0.0032631104
0.0035378221
0.0039797565
0.0040232152
0.0031369711
0.0038975174
0.0029787194
0.0030247283
0.0031125979
0.0029640374
0.0030197328
0.0030514710
0.0031543152
0.0030504037
0.0031200205

55.28191707
29.31435958

52.1024715
49.85070188
52.49961636
50.66312472
48.99126013
52.12450198
13.79347382
51.72944511
53.11718432
50.40438039
50.06916671
52.76459572
52.75698316
46.82609962
41.55128245
40.83997089
51.18839565
41.11415279
51.23368202
49.38560756
47.56032156

49.6507436
48.73402112
47.96000339
46.11212694
47.57577109
44.46424847

21970
13124
21962
21933
21967
21941
21959
21966

3325
21967
21963
21960
21964
21973
21969
21926
21884
21868
21974
21859
21973
21961
21944
21957
21955
21952
21949
21939
21933

548
545
548
548
548
548
548
548
520
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548
548

Austronesian
ancient
Negrito
Negrito
Austronesian
Negrito
Negrito
Austronesian
ancient
Austronesian
Negrito
Negrito
Austronesian
SinoTibetan
IndoEuropean
Negrito
Papuan
Papuan
Altaic

SGDP
Dravidian
IndoEuropean
IndoEuropean
Dravidian
IndoEuropean
IndoEuropean
IndoEuropean
IndoEuropean
IndoEuropean



7DEOH 6
$SRS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS

2XWJURXS I *URXS

%SRS 2SRS

+PRQJBOLDRRUXED
$PLV <RUXED
-LDPDR <RUXED

=KXDQJ <RUXED
+DQB6LQJIDSRIUXED
7DLB/XH <RUXED
*URXS <RUXED
7DLB.KXHQ<RUXED
0LQQDQB7XIRIHIED
+PRQJ <RUXED
+DQB*XDQ <RUXED
7DLB<RQJ <RUXED
+DNNDB7D LRUXED
$WD\DO <RUXED
7DLB<XDQ <RUXED
JORFDQR <RUXED

+DQ <RUXED
30DQJ <RUXED
*URXS <RUXED
7DJDORJ <RUXED
*URXS <RUXED
%LGD\XK <RUXED
-LQXR <RUXED
-DYDQHVH <RUXED
*URXS <RUXED

.RUHDQ <RUXED
-DYDQHVHB-RYXYED

"D\DN <RUXED
+DQB6KDQXRILXED
/DZD <RUXED
D <RUXED

OHQWDZDL<RUXED
7RUDMD <RUXED
-DSDQHVH <RUXED

.DUHQ <RUXED
*URXS <RUXED
6XQGD <RUXED
*URXS <RUXED
0DOD\ <RUXED
9LVD\D <RUXED
3DOXDQJ <RUXED
+WLQ <RUXED

OLQDQXEX <RUXED
0ODEUL <RUXED
% DWDNB7REBUXED
5\XN\XDQ <RUXED
.DPSXQJBZ<RUXED
%DWDNB.DKERUXED
ODOD\B6LC <RUXED
7HPXDQ <RUXED
O0RQ <RUXED
O0DOD\B6UI <RUXED
0DOD\B % D RRRNX E D
,UD\D <RUXED
.DPEHUD <RUXED

; <RUXED

6(

Q613V

Q%ORFNV &DW

+PRQJOLH(
$XVWURQHF
7DL.DGDL
7DL.DGDL
6LQR7LEH)
7DL.DGDL
DQFLHQW
7DL.DGDL
6LQR7LEH)
+PRQJOLH(
6LQR7LEH)
7DL.DGDL
6LQR7LEH)
$XVWURQHE
7DL.DGDL
$XVWURQHE
6LQR7LEH)
$XVWURS$V
DQFLHQW
$XVWURQHF
DQFLHQW
$XVWURQHF
6LQR7LEH)
$XVWURQHF
DQFLHQW
$OWDLF
$XVWURQHF
$XVWURQHE
6LQR7LEH)
$XVWURS$SV
$XVWURS$V
$XVWURQHF
$XVWURQHE
$OWDLF
6LQR7LEH)
DQFLHQW
$XVWURQHF
DQFLHQW
$XVWURQHF
$XVWURQHF
$XVWURSV
$XVWURS$V
$XVWURQHF
$XVWURS$V
$XVWURQHE
$OWDLF
3URWRODG
$XVWURQHF
$XVWURQHF
3URWRODG
$XVWURS$V
$XVWURQHF
$XVWURQHF
1HJULWR
$XVWURQHE



Group3.1
Group3.1
Group3.1
Group3.1
Group3.1
Group3.1
Group3.1
Group3.1
Group3.1
Group3.1
Group3.1
Group3.1
Group3.1
Group3.1
Group3.1
Group3.1
Group3.1
Group3.1
Group3.1
Group3.1
Group3.1
Group3.1
Group3.1
Group3.1
Group3.1
Group3.1
Group3.1
Group3.1
Group3.1

Rampasasa_Mai Yoruba
Jomon Yoruba
Ati Yoruba
Negrito_RPS_Bez Yoruba
Mamanwa_Alegr Yoruba

Jehai Yoruba
Agta Yoruba
Lamaholot Yoruba
Lembata Yoruba

Flores_Manggar: Yoruba
Negrito_Kampun Yoruba

Pahari Yoruba
Spiti Yoruba
Alorese Yoruba
Ayta Yoruba
Melanesians Yoruba
Group1 Yoruba
Bougainville Yoruba
Uyghur Yoruba

Onge_sgdpC Yoruba
Tamil_Singapore Yoruba
Bhili_Rajasthan Yoruba
Hindi_Haryana Yoruba

Bengali Yoruba
Dravidian Yoruba
Hindi_UttarPrade Yoruba
Marathi Yoruba

Hindi_Rajasthan Yoruba
North_European Yoruba

0.194229992
0.1923611994
0.1900398635
0.1897260846
0.1895808531
0.1893481238
0.1888109832
0.1875450736
0.1871933587
0.1869971481

0.185434649
0.1839340727
0.1830872732
0.1818492415
0.1782332853
0.1751919931
0.1732964344
0.1720652027
0.1677175489
0.1651420225
0.1599948037
0.1559187234
0.1529805062
0.1529071633
0.1527630127
0.1520499741
0.1512880958

0.149542986
0.1390441668

0.0042985419
0.0079600447
0.0044716500
0.0044679869
0.0045707593
0.0046288439
0.0045523644
0.0042989786
0.0042747049
0.0042326364
0.0044316715
0.0041826827
0.0041368566
0.0043167243
0.0046507719
0.0052707728
0.0089669496
0.0050455668
0.0039038284
0.0051176717
0.0037553894
0.0038636507
0.0038054315
0.0039256422
0.0037955801
0.0038016119
0.0037315961
0.0036433150
0.0037745124

45.18508781
24.16584403

42.4988238
42.46343833

41.4768844
40.90613721
41.47536647
43.62549563
43.79094266
44.17982831

41.8430496
43.97514363
44.25758303
42.12667545
38.32337742
33.23838862
19.32613009
34.10225462
42.96232649
32.26897563
42.60405173
40.35528424
40.20056808
38.95086645
40.24760643
39.99618487
40.54246244
41.04585654
36.83765035

13322
10798
13318
13318
13312
13299
13306
13323
13322
13322
13319
13326
13325
13319
13308
13260

7439
13282
13325
13262
13325
13320
13318
13306
13316
13313
13314
13307
13293

549
546
549
549
549
549
549
549
549
549
549
549
549
549
549
549
540
549
549
549
549
549
549
549
549
549
549
549
549

Austronesian
ancient
Negrito
Negrito
Negrito
Negrito
Negrito
Austronesian
Austronesian
Austronesian
Negrito
IndoEuropean
SinoTibetan
Austronesian
Negrito
Papuan
ancient
Papuan
Altaic

SGDP
Dravidian
IndoEuropean
IndoEuropean
IndoEuropean
Dravidian
IndoEuropean
IndoEuropean
IndoEuropean
IndoEuropean



Table S8. Outgroup f3(Group4,X;Yoruba)

Apop

Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4
Group4

Bpop Opop

Group4.1 Yoruba
Group3.1 Yoruba
Group6 Yoruba
Amis Yoruba

Han_Singapore Yoruba
Hmong_Miao  Yoruba
Tai_Khuen Yoruba

Minnan_Taipei Yoruba

Zhuang Yoruba
Lawa Yoruba
Plang Yoruba
Group3 Yoruba
Hakka_Taipei  Yoruba
Wa Yoruba
Tai_Lue Yoruba
Atayal Yoruba
Han_Guangzhou Yoruba
Htin Yoruba
Karen Yoruba
Jinuo Yoruba
Jiamao Yoruba
Tai_Yuan Yoruba
Bidayuh Yoruba
Tai_Yong Yoruba
Javanese_Java Yoruba
Hmong Yoruba
Han Yoruba
Korean Yoruba
Miabri Yoruba
llocano Yoruba
Group2 Yoruba
Paluang Yoruba
Mentawai Yoruba

Javanese_Jakarl Yoruba
Dayak Yoruba
Sunda Yoruba
Han_Shanghai Yoruba

Japanese Yoruba
Malay Yoruba
Tagalog Yoruba
Kampung_Parit_ Yoruba
Toraja Yoruba
Ryukyuan Yoruba
Visaya Yoruba
Group5 Yoruba
Temuan Yoruba
Minanubu Yoruba
Batak_Toba Yoruba
Mon Yoruba

Malay_Singapore¢ Yoruba
Batak_Karo Yoruba
Iraya Yoruba
Rampasasa_Mai Yoruba
Kambera Yoruba
Malay_Bachok Yoruba

3

0.2089666393
0.2077025014
0.2024457442
0.202049271
0.2018230627
0.2017499029
0.2016509986
0.2016403529
0.2015784421
0.2015413239
0.2014960014
0.2014218924
0.201217971
0.2012013203
0.2011829448
0.2008846088
0.2007740941
0.2007361904
0.2006223272
0.2004631475
0.2003735903
0.2001413787
0.2000858114
0.1999364479
0.1999139451
0.1995934
0.199383677
0.1993479205
0.1991991314
0.1988205338
0.1986545871
0.1986334269
0.1984508701
0.1981517705
0.1981495432
0.1978186465
0.197815519
0.1977524011
0.196552531
0.1962295658
0.1953788545
0.1947699645
0.194534274
0.1936200528
0.1932099641
0.1928130209
0.1924615222
0.1917204562
0.1916227444
0.1914716248
0.1901060294
0.1900565179
0.1887717765
0.1885462513
0.1881637574

SE
0.0112854657
0.0078761597
0.0055240849
0.0033339933
0.0031095894
0.0031906646
0.0031570251
0.0031081394
0.0031355691
0.0031996065
0.0030505980
0.0058469724
0.0030918913
0.0030585861
0.0031324703
0.0034329025
0.0031516800
0.0031795848
0.0031494831
0.0031548741
0.0031350482
0.0030638623
0.0031012248
0.0031211228
0.0030514050
0.0031435503
0.0030700911
0.0030834527
0.0035737981
0.0031350713
0.0038257619
0.0031461952
0.0032453371
0.0030555772
0.0032159526
0.0030394265
0.0030946632
0.0030608318
0.0031414997
0.0030827519
0.0030401379
0.0031131682
0.0030585350
0.0030720932
0.0111769970
0.0031034760
0.0030831349
0.0030576841
0.0030292233
0.0029585834
0.0030664393
0.0033949505
0.0030044209
0.0030181582
0.0029384383

18.5164392
26.37103732
36.64783338
60.60278244
64.90344535

63.2313093
63.87373927
64.87493776
64.28767246
62.98940863
66.05131206
34.44892132
65.07925063
65.78246168
64.22501347

58.5174228
63.70383232
63.13283156
63.70008093
63.54077555

63.9140383
65.32322867
64.51831882
64.05914267
65.51537626
63.49298707
64.94389643
64.65087656
55.73877531
63.41818513

51.9254962
63.13449004
61.14954015
64.84921166
61.61457273
65.08420216
63.92150204
64.60740546
62.56646491
63.65402541
64.26644506
62.56326343
63.60374391
63.02544909
17.28639311
62.12808565
62.42397046

62.7011981
63.25804609
64.71733178
61.99569366
55.98211777
62.83133494
62.47063214

64.0352926

nSNPs

4480

8224
16445
29158
29184
29170
29183
29189
29182
29172
29183
14079
29191
29186
29179
29137
29188
29157
29184
29179
29181
29185
29181
29183
29182
29175
29182
29189
29103
29182
28504
29166
29161
29187
29172
29184
29185
29189
29175
29184
29183
29183
29186
29176

4384
29150
29175
29182
29178
29189
29180
29124
29173
29179
29184

nBlocks

532
546
549
552
552
552
552
552
552
552
552
546
552
552
552
552
552
552
552
552
552
552
552
552
552
552
552
552
552
552
552
552
552
552
552
552
552
552
552
552
552
552
552
552
525
552
552
552
552
552
552
552
552
552
552

Cat

ancient
ancient
ancient
Austronesian
SinoTibetan
HmongMien
TaiKadai
SinoTibetan
TaiKadai
AustroAsiatic
AustroAsiatic
ancient
SinoTibetan
AustroAsiatic
TaiKadai
Austronesian
SinoTibetan
AustroAsiatic
SinoTibetan
SinoTibetan
TaiKadai
TaiKadai
Austronesian
TaiKadai
Austronesian
HmongMien
SinoTibetan
Altaic
AustroAsiatic
Austronesian
ancient
AustroAsiatic
Austronesian
Austronesian
Austronesian
Austronesian
SinoTibetan
Altaic
Austronesian
Austronesian
ProtoMalay
Austronesian
Altaic
Austronesian
ancient
ProtoMalay
Austronesian
Austronesian
AustroAsiatic
Austronesian
Austronesian
Negrito
Austronesian
Austronesian
Austronesian



*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS

0DOD\B6UI <RUXED

-RPRQ <RUXED
1HJULWRB <RUXED
-HKDL <RUXED

/IDPDKRORWRUXED
JORUHVBO <RUXED

$WL <RUXED
/HPEDWD <RUXED
$IJWD <RUXED

1HJULWRB <RUXED
ODPDQZDB <RUXED
3DKDUL <RUXED

6SLWL <RUXED
$ORUHVH <RUXED
$\WD <RUXED
*URXS <RUXED

%RXJIDLQY KROWKXED
2QJHBVJGS<RUXED
OHODQHVLBEXRVXED
8\JKXU <RUXED
7DPLOB6LI <RUXED

%KLOLB5DMBYWED Q

%HQJDOL <RUXED
'UDYLGLDQ<RUXED
ODUDWKL <RUXED
+LQGLB+DWKRQ@OED
+LQGLB8W <RUXED

+LQGLB5DMWRWXEDQ

1RUWKB (X KRSHKEQ

$XVWURQF
DQFLHQW
1HJULWR
1HJULWR
$XVWURQF
$XVWURQF
1HJULWR
$XVWURQF
1HJULWR
1HJULWR
1HJULWR
,OQGR(XURSE
6LQR7LEH)\
$XVWURQF
1HJULWR
DQFLHQW
3DSXDQ
6%'3
3DSXDQ
$OWDLF
"UDYLGLDC
,QGR(XURSE
,QGR(XURSE
"UDYLGLDC
,QGR(XURS
,QGR(XURS
,QGR(XURSE
,QGR(XURS
,QGR(XURS



7DEOH 6
$SRS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS

2XWJURXS I *URXS

%SRS 2SRS
*URXS <RUXED
0ODEUL <RUXED
*URXS <RUXED
$PLV <RUXED
7DLB/XH <RUXED
+WLQ <RUXED
=KXDQJ <RUXED
30DQJ <RUXED
$WD\DO <RUXED
*URXS <RUXED
D <RUXED

+DQB*XDQ <RUXED
+PRQJBOLDRRUXED
7DLB<XDQ <RUXED
-DYDQHVH <RUXED
+PRQJ <RUXED
7DLB.KXHQ<RUXED
0LQQDQB7XIRIHIED
/DZD <RUXED
+DNNDB7DLRUXED
+DQB6LQJDSRIMNED
7DLB<RQJ <RUXED

-LDPDR <RUXED
.DUHQ <RUXED
+DQ <RUXED
%LGD\XK <RUXED
0DOD\ <RUXED
JORFDQR <RUXED
*URXS <RUXED
-LQXR <RUXED
_RUHDQ <RUXED
6XQGD <RUXED
'D\DN <RUXED

OHQWDZDL<RUXED
-DSDQHVH <RUXED
-DYDQHVH BB DE D
*URXS <RUXED
3DOXDQJ <RUXED
+DQB6KDQKRUXED
.DPSXQJB:<RUXED
7RUDMD <RUXED
7DJDORJ <RUXED
7HPXDQ  <RUXED
OLQDQXEX <RUXED
%DWDNB.DERUXED
5\XN\XDQ <RUXED
% DWDNB7RERUXED
ORQ <RUXED
9LVD\D <RUXED
0DOD\B6UI <RUXED
0DOD\B6LC <RUXED
_DPEHUD <RUXED
5DPSDVDV <RUXED
1HJULWRB <RUXED
-HKDL <RUXED

; <RUXED

6(

Q613V

Q%ORFNV &DW

DQFLHQW
$XVWURS$V
DQFLHQW
$XVWURQHF
7DL.DGDL
$XVWURSV
7DL.DGDL
$XVWURS$V
$XVWURQHF
DQFLHQW
$XVWURS$SV
6LQR7LEH)
+PRQJOLH(
7DL.DGDL
$XVWURQHF
+PRQJOLHC
7DL.DGDL
6LQR7LEH)
$XVWURS$SV
6LQR7LEH)
6LQR7LEH)
7DL.DGDL
7DL.DGDL
6LQR7LEH)
6LQR7LEH)
$XVWURQHF
$XVWURQHF
$XVWURQHE
DQFLHQW
6LQR7LEH)
$OWDLF
$XVWURQHF
$XVWURQHE
$XVWURQHF
$OWDLF
$XVWURQHE
DQFLHQW
$XVWURS$SV
6LQR7LEH)
3URWRODG
$XVWURQHF
$XVWURQHF
3URWRODG
$XVWURQHF
$XVWURQHE
$OWDLF
$XVWURQHF
$XVWURS$SV
$XVWURQHF
$XVWURQHF
$XVWURQHF
$XVWURQHF
$XVWURQHF
1HJULWR
1HJULWR



Group4.1
Group4.1
Group4.1
Group4.1
Group4.1
Group4.1
Group4.1
Group4.1
Group4.1
Group4.1
Group4.1
Group4.1
Group4.1
Group4.1
Group4.1
Group4.1
Group4.1
Group4.1
Group4.1
Group4.1
Group4.1
Group4.1
Group4.1
Group4.1
Group4.1
Group4.1
Group4.1
Group4.1
Group4.1

Malay_Bachok Yoruba

Jomon Yoruba
Iraya Yoruba
Lamaholot Yoruba

Flores_Manggar: Yoruba
Negrito_Kampun Yoruba

Lembata Yoruba
Group6 Yoruba
Agta Yoruba
Alorese Yoruba
Pahari Yoruba
Ati Yoruba
Mamanwa_Alegr Yoruba
Spiti Yoruba
Melanesians Yoruba
Bougainville Yoruba
Ayta Yoruba
Group1 Yoruba

Onge_sgdpC Yoruba
Uyghur Yoruba
Tamil_Singapore Yoruba
Hindi_Haryana Yoruba
Bhili_Rajasthan Yoruba

Bengali Yoruba
Dravidian Yoruba
Marathi Yoruba

Hindi_UttarPrade Yoruba
Hindi_Rajasthan Yoruba
North_European Yoruba

0.1917770694
0.1881216409
0.1871987727
0.1868570432
0.1868223653
0.1854945968
0.1849301164
0.1847764075
0.1844306332
0.1826983107
0.1813724232
0.1808858075
0.1803975997
0.1797138434
0.1734013966
0.1713290293
0.1703516462
0.1702177706
0.1670894043
0.1663310811
0.1581679086
0.1541629484
0.1536768798
0.1534442959
0.1523093258

0.149732221
0.1497299043
0.1496913653
0.1396996525

0.0057581310
0.0103185316
0.0067306954
0.0059212274
0.0059899006
0.0062738249
0.0060538517
0.0115446795
0.0063149602
0.0060847334
0.0055457492
0.0061622840
0.0060808006
0.0054589909
0.0073968118
0.0067954335
0.0061638903
0.0112170153
0.0067902708
0.0053245822
0.0052007490
0.0052426411
0.0052617815
0.0053461205
0.0051472753
0.0052084029
0.0051753045
0.0053081350
0.0051354135

33.30543708
18.23143522
27.81269416
31.55714671
31.18956014
29.56642859

30.5475133
16.00533017
29.20535162
30.02568855
32.70476453
29.35369518
29.66675152
32.92070739
23.44272113

25.2123767
27.63703417
15.17496106
24.60717843

31.2383349

30.4125249
29.40558891
29.20624528
28.70198981
29.59028175
28.74820225
28.93161239
28.20036894
27.20319434

7105
5769
7090
7099
7105
7101
7102
4003
7100
7099
7105
7099
7096
7106
7073
7080
7090
4051
7074
7106
7105
7103
7104
7102
7105
7101
7097
7102
7092

537
533
537
537
537
537
537
526
537
537
537
537
537
537
537
537
537
527
537
537
537
537
537
537
537
537
537
537
537

Austronesian
ancient
Negrito
Austronesian
Austronesian
Negrito
Austronesian
ancient
Negrito
Austronesian
IndoEuropean
Negrito
Negrito
SinoTibetan
Papuan
Papuan
Negrito
ancient
SGDP

Altaic
Dravidian
IndoEuropean
IndoEuropean
IndoEuropean
Dravidian
IndoEuropean
IndoEuropean
IndoEuropean
IndoEuropean



$SRS

*URXS
*URXS
*URXS
*URXS

7DEOH @XWJURXS | *URXS ;
%SRS 2SRS
*URXS <RUXED
*URXS <RUXED
+WLQ <RUXED
*URXS <RUXED
$PLV <RUXED

*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS

-DYDQHVHB-RYXYED
%LGD\XK <RUXED
7DJDORJ <RUXED

'D\DN <RUXED
OHQWDZDL <RUXED
/DZD <RUXED
*URXS <RUXED

7DLB/XH <RUXED
7DLB<RQJ <RUXED
-DYDQHVH <RUXED

30DQJ <RUXED
=KXDQJ <RUXED
6XQGD <RUXED

+DQB6LQJIDSRUINED
0LQQDQB 7 XIRIHIE D
7DLB.KXHQ<RUXED
JORFDQR <RUXED
7RUDMD <RUXED
7DLB<XDQ <RUXED

:D <RUXED
+DNNDB7DI<SRHUXED
.DUHQ <RUXED
-LDPDR <RUXED

.DPSXQJBZ<RUXED
0ODEUL <RUXED
$WD\DO <RUXED
%DWDNB.DYRUXED
+DQB*XDQ <RUXED
+PRQJBOLDRRUXED

+PRQJ <RUXED
% DWDNB7RERUXED
+DQ <RUXED

OLQDQXEX <RUXED
_RUHDQ <RUXED
7HPXDQ <RUXED

9LVD\D <RUXED
*URXS <RUXED
-LQXR <RUXED
0ODOD\B6LC<RUXED
0DOD\ <RUXED

.DPEHUD <RUXED
-DSDQHVH <RUXED
3DOXDQJ <RUXED
,UD\D <RUXED
5\XN\XDQ <RUXED
0DOD\B6UI <RUXED
0DOD\B % D KUK E D
+DQB6KDQXRIUXED
YJORUHVBO <RUXED
1HJULWRB <RUXED

<RUXED
|

6(

Q613V

Q%ORFNV &DW

DQFLHQW
DQFLHQW
$XVWURS$V
DQFLHQW
$XVWURQHE
$XVWURQHF
$XVWURQHF
$XVWURQHF
$XVWURQHF
$XVWURQHE
$XVWURS$SV
DQFLHQW
7DL.DGDL
7DL.DGDL
$XVWURQHF
$XVWURS$V
7DL.DGDL
$XVWURQHF
6LQR7LEH)
6LQR7LEH)
7DL.DGDL
$XVWURQHF
$XVWURQHF
7DL.DGDL
$XVWURS$V
6LQR7LEH)
6LQR7LEH)
7DL.DGDL
3URWRODG
$XVWURS$SV
$XVWURQHF
$XVWURQHF
6LQR7LEH)
+PRQJOLHC
+PRQJOLHC(
$XVWURQHE
6LQR7LEH)
$XVWURQHF
$OWDLF
3URWRODG
$XVWURQHF
DQFLHQW
6LQR7LEH)
$XVWURQHF
$XVWURQHE
$XVWURQHF
$OWDLF
$XVWURS$SV
1HJULWR
$OWDLF
$XVWURQHF
$XVWURQHF
6LQR7LEH)
$XVWURQHF
1HJULWR



*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS

ORQ <RUXED
5DPSDVDV <RUXED
ODPDQZDB <RUXED
-HKDL <RUXED
$IJWD <RUXED
/HPEDWD <RUXED
1HJULWRB <RUXED
/IDPDKRORWRUXED
$WL <RUXED
$ORUHVH <RUXED
3DKDUL <RUXED

*URXS <RUXED
6SLWL <RUXED
$\WD <RUXED
-RPRQ <RUXED

OHODQHVLBEXRVYXED
%RXJIDLQY KROWKXED
2QJHBVJGS<RUXED
8\JKXU <RUXED
7DPLOB6L!I <RUXED

%KLOLB5D MBYUWED Q

+LQGLB8B8W <RUXED
%HQJDOL <RUXED
‘"UDYLGLDQ<RUXED
+LQGLB+DWRQOED
ODUDWKL <RUXED

+LQGLB5DMWRWXEDQ

*URXS <RUXED
1RUWKB (X KRSHKEQ

$XVWURS$V
$XVWURQF
1HJULWR
1HJULWR
1HJULWR
$XVWURQF
1HJULWR
$XVWURQF
1HJULWR
$XVWURQF
,QGR(XURS
DQFLHQW
6LQR7LEH)\
1HJULWR
DQFLHQW
3DSXDQ
3DSXDQ
6%'3
$OWDLF
'"UDYLGLDC
,QGR(XURE
,QGR(XURSE
,QGR(XURSE
"UDYLGLDC
,QGR(XURS
,QGR(XURS
,QGR(XURSE
DQFLHQW
,QGR(XURS



7DEOH 6
$SRS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS
*URXS

2XWJURXS I *URXS

%SRS 2SRS

$PLV <RUXED
,ORFDQR <RUXED
$WD\DO <RUXED

OHQWDZDL<RUXED
7DJDORJ <RUXED

'D\DN <RUXED
-LDPDR <RUXED
0LQQDQB7XRIHED
=KXDQJ <RUXED
0DOD\ <RUXED
9LVD\D <RUXED

+DNNDB7DL<RUXED
+DQB6LQJIDSRUINED
7RUDMD <RUXED
%LGD\XK <RUXED
*URXS <RUXED
+DQB*XDQ <RUXED
7DLB/XH <RUXED
+PRQJ <RUXED
7DLB<RQJ <RUXED
OLQDQXEX <RUXED
-DYDQHVH <RUXED
7DLB.KXHQ<RUXED
+PRQJBOLDRRUXED
7DLB<XDQ <RUXED
-DYDQHVHBRYDED

+DQ <RUXED
_RUHDQ <RUXED
30DQJ <RUXED
6XQGD <RUXED

+DQB6KDQXRILXED
% DWDNB7REBUXED
%DWDNB.DEYRUXED
.DPEHUD <RUXED

/DZD <RUXED
-DSDQHVH <RUXED
:D <RUXED
*URXS <RUXED
-LQXR <RUXED
.DUHQ <RUXED
.DPSXQJB:<RUXED
+WLQ <RUXED
3DOXDQJ <RUXED
0OODEUL <RUXED

0DOD\B6UI <RUXED
0ODOD\B6LC<RUXED
5\XN\XDQ <RUXED

,UD\D <RUXED
*URXS <RUXED
*URXS <RUXED
THPXDQ <RUXED
*URXS <RUXED

5DPSDVDV <RUXED
0DOD\B%DRKRRINKED
ORQ <RUXED

; <RUXED

6(

Q613V

Q%ORFNV &DW

$XVWURQHF
$XVWURQHF
$XVWURQHF
$XVWURQHF
$XVWURQHE
$XVWURQHF
7DL.DGDL
6LQR7LEH)
7DL.DGDL
$XVWURQHE
$XVWURQHF
6LQR7LEH)
6LQR7LEH)
$XVWURQHE
$XVWURQHF
DQFLHQW
6LQR7LEH)
7DL.DGDL
+PRQJOLH(
7DL.DGDL
$XVWURQHF
$XVWURQHF
7DL.DGDL
+PRQJOLHC
7DL.DGDL
$XVWURQHF
6LQR7LEH)
$OWDLF
$XVWURS$SV
$XVWURQHF
6LQR7LEH)
$XVWURQHF
$XVWURQHE
$XVWURQHF
$XVWURS$V
$OWDLF
$XVWURS$V
DQFLHQW
6LQR7LEH)
6LQR7LEH)
3URWRODG
$XVWURS$V
$XVWURS$V
$XVWURS$V
$XVWURQHE
$XVWURQHF
$OWDLF
1HJULWR
DQFLHQW
DQFLHQW
3URWRODG
DQFLHQW
$XVWURQHF
$XVWURQHF
$XVWURS$V



Group6
Group6
Group6
Group6
Group6
Group6
Group6
Group6
Group6
Group6
Group6
Group6
Group6
Group6
Group6
Group6
Group6
Group6
Group6
Group6
Group6
Group6
Group6
Group6
Group6
Group6
Group6
Group6
Group6

Ati Yoruba
Agta Yoruba
Lamaholot Yoruba

Flores_Manggar: Yoruba
Lembata Yoruba
Negrito_ RPS_Be Yoruba
Mamanwa_Alegr Yoruba
Jehai Yoruba
Negrito_Kampun Yoruba

Alorese Yoruba
Jomon Yoruba
Group4.1 Yoruba
Ayta Yoruba
Pahari Yoruba
Spiti Yoruba

Melanesians Yoruba
Bougainville Yoruba
Onge_sgdpC Yoruba
Uyghur Yoruba
Tamil_Singapore Yoruba
Bhili_Rajasthan Yoruba

Bengali Yoruba
Group1 Yoruba
Hindi_Haryana Yoruba
Marathi Yoruba
Dravidian Yoruba

Hindi_UttarPrade Yoruba
Hindi_Rajasthan Yoruba
North_European Yoruba

0.1990688782
0.1981132399
0.1965446908
0.1963269407
0.1953751901
0.1952861361
0.1950906551
0.1949518282
0.1897008334
0.1884160646
0.1878449976
0.1847764075
0.1835103833
0.1833584915
0.1821883875

0.179645278
0.1785996244
0.1706457482
0.1691320794
0.1611208597
0.1573734868
0.1563090646
0.1556659805
0.1549569865
0.1547101596

0.154634099
0.1537091024
0.1506163821
0.1424447281

0.0034019355
0.0035330944
0.0032490045
0.0031630445
0.0032185548
0.0033277900
0.0035011169
0.0034730987
0.0033965955
0.0032659788
0.0053327085
0.0115446795
0.0034306462
0.0030067106
0.0029854861
0.0040592176
0.0037675520
0.0037525030
0.0028695985
0.0027670526
0.0029222117
0.0029292034
0.0062664578
0.0028837308
0.0029391688
0.0028546585
0.0029616812
0.0028769977
0.0029778897

58.51635873
56.07357649
60.49382
62.06897849
60.70277038
58.68343109
55.72240592
56.13195769
55.85028745
57.69053589
35.22506396
16.00533017
53.4914916
60.98308533
61.02469744
44.25613345
47.40468761
45.47517927
58.93928263
58.2283324
53.85423907
53.36231073
24.84114415
53.73489978
52.63738509
54.16903645
51.89927303
52.35193065
47.83411887

26723
26690
26725
26729
26728
26723
26711
26690
26719
26723
21602

4003
26673
26732
26736
26587
26598
26582
26737
26733
26715
26690
14928
26716
26707
26718
26703
26697
26678

550
550
550
550
550
550
550
550
550
550
547
526
550
550
550
550
550
550
550
550
550
550
546
550
550
550
550
550
550

Negrito
Negrito
Austronesian
Austronesian
Austronesian
Negrito
Negrito
Negrito
Negrito
Austronesian
ancient
ancient
Negrito
IndoEuropean
SinoTibetan
Papuan
Papuan

p

Altaic
Dravidian
IndoEuropean
IndoEuropean
ancient
IndoEuropean
IndoEuropean
Dravidian
IndoEuropean
IndoEuropean
IndoEuropean



7DEOH 6 '-DSDQHVH -RPRQ ; OEXWL

+ SRS + SRS
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ

+ SRS + SRS
0D OEXWL
/D OEXWL
oD OEXWL

JUHQFK OEXWL
XUXPED OEXWL
0DGLJD OEXWL

0DOD OEXWL
,UXOD OEXWL
5HOOL OEXWL

%UDKPLQ OEXWL
.DVKPLULBBBERWLW
-DUDZD OEXWL
$XVWUDOLDRXWL

0OEXWL OEXWL
%HQJDOL OEXWL
9w OEXWL
3DSXDQ OEXWL
.DSX OEXWL
<DGDYD OEXWL
2QJH OEXWL
.KRQGDB'RUBXWL
9w OEXWL
%RXJDLQY IOE® W L
9w OEXWL
,Q OEXWL
9w OEXWL
9w OEXWL
,Q 0OEXWL
.KDULD OEXWL
/D OEXWL
1LYNK OEXWL
-HKDL OEXWL
9w OEXWL
9w OEXWL
0D OEXWL
7K OEXWL
ODRUL OEXWL
7K OEXWL
/D OEXWL
. XVXQGD OEXWL
7K OEXWL
8\JXU OEXWL
/D OEXWL
7K OEXWL
3KO OEXWL
0D OEXWL
&DPERGLDQ@EXWL
9w OEXWL
6XUXL OEXWL
0D OEXWL
OL[H OEXWL
9W OEXWL
.DULWLDQIEXWL
OL[H OEXWL

$WD\DO OEXWL
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-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ
-DSDQHVH -RPRQ

%XUPHVH
+DZDLLDQ
7K

7KDL
'XVXQ
7LEHWDQ
,JRURW
$PL

IDKX

'DL

7X

1D[L
2URTHQ
<L

.LQK
'DXU
;LER

6 KHUSD
+DQ
ORQJROD
6 KH
7XMLD
.RUHDQ
+H]KHQ
OLDR

OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL



7DEOH 6
+ SRS
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH

" -DSDQHVH
+ SRS + SRS
0D -RPRQ
1LYNK -RPRQ
3KO -RPRQ
9W -RPRQ
9w -RPRQ
9W -RPRQ
9w -RPRQ
oW -RPRQ
$WD\DO -RPRQ
9W -RPRQ
$PL -RPRQ
7K -RPRQ
7K -RPRQ
9W -RPRQ
L,JRURW -RPRQ
.RUHDQ -RPRQ
0D -RPRQ
/D -RPRQ
6KH -RPRQ
7XMLD -RPRQ
9W -RPRQ
+DQ -RPRQ
0D -RPRQ
0D -RPRQ
.Q -RPRQ
‘DL -RPRQ
7K -RPRQ
1D[L -RPRQ
<L -RPRQ
"XVXQ -RPRQ
/D -RPRQ
IDKX -RPRQ
2URTHQ -RPRQ
OLDR -RPRQ
.Q -RPRQ
iLER -RPRQ
+H]KHQ -RPRQ
LQK -RPRQ
7K -RPRQ
‘DXU -RPRQ
ORQJROD -RPRQ
7K -RPRQ
/D -RPRQ
7X -RPRQ
9w -RPRQ
&DPERGLDQRPRQ
7KDL -RPRQ
7LEHWDQ -RPRQ
%XUPHVH -RPRQ
+DZDLLDQ -RPRQ
6KHUSD -RPRQ
.DULWLDQDRPRQ
6XUXL -RPRQ
OL[H -RPRQ
XVXQGD -RPRQ

; -RPRQ OEXWL

+ SRS
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
0OEXWL
OEXWL
OEXWL
OEXWL
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-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH

-HKDL -RPRQ
.KRQGDB'RURPRQ
0D -RPRQ
2QJH -RPRQ
-DUDZD -RPRQ
2QJH -RPRQ
/D -RPRQ
.KDULD -RPRQ

. XUXPED -RPRQ
%RXJIJDLQYLEPRQ

8\JXU -RPRQ
$XVWUDOLBRPRQ
0DOD -RPRQ
5HOOL -RPRQ
0DGLJD -RPRQ
.DSX -RPRQ
%HQJDOL -RPRQ
3DSXDQ -RPRQ
3DSXDQ -RPRQ
<DGDYD -RPRQ
ODRUL -RPRQ
,UXOD -RPRQ

%UDKPLQ -RPRQ

.DVKPLUL B 3RRREQ W

YJUHQFK -RPRQ

OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL



7DEOH 6 ', -RPRQ -DSDQHVH OEXWL

+ SRS + SRS
YJUHQFK -RPRQ

.DVKPLULB 3SRRREQ W

%UDKPLQ -RPRQ

,UXOD -RPRQ
ODGLJD -RPRQ
<DGDYD -RPRQ
0DOD -RPRQ
5HOOL -RPRQ
3DSXDQ -RPRQ

%HQJDOL -RPRQ
$XVWUDOLPRPRQ

/D -RPRQ
.DSX -RPRQ
0D -RPRQ
.XUXPED -RPRQ
ODRUL -RPRQ
%RXJDLQYLAPRQ
2QJH -RPRQ
-DUDZD -RPRQ
2QJH -RPRQ
.KDULD -RPRQ
.KRQGDB'RUDPRQ
8\JXU -RPRQ
-HKDL -RPRQ
XVXQGD -RPRQ
oW -RPRQ
OL[H -RPRQ
6XUXL -RPRQ
6XUXL -RPRQ
.Q -RPRQ
.DULWLDQDRPRQ
.Q -RPRQ
/D -RPRQ
oW -RPRQ
7K -RPRQ
/D -RPRQ
&DPERGLDQRPRQ
/D -RPRQ
0D -RPRQ
7K -RPRQ
+DZDLLDQ -RPRQ
oW -RPRQ
%XUPHVH -RPRQ
oW -RPRQ
7LEHWDQ -RPRQ
7KDL -RPRQ
7K -RPRQ
9w -RPRQ
7K -RPRQ
6KHUSD -RPRQ
9w -RPRQ
0D -RPRQ
7K -RPRQ
0D -RPRQ

oW -RPRQ

+ SRS

-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH

+ SRS
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
0OEXWL
OEXWL
OEXWL
OEXWL
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7X
'XVXQ
0D
/IDKX
IW

IW
'DXU
.LQK
2URTHQ
ORQJROD
1D[L

i LER

<L

‘DL
$WD\DO
L, JRURW
+H]KHQ
OLDR
$PL
+DQ
7XMLD
6 KH
.RUHDQ
3KO
1LYNK

-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ

-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH
-DSDQHVH

OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL



Table S15. D(Papuan,Tianyuan;X,Mbuti).

H1pop
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan

H2pop

Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan

H3pop
Th530
Th531
Th703
Ma525
Nivkh
Vt719
Th521
In661
La898
Hezhen
Xibo
Vt777
Tibetan
La727
Vt779
Vt778
Orogen
Yi
Sherpa
Vt833
Vt796
Burmese
Th519
Han
Japanese
Naxi
V781
Ami

Dai

Lahu
La364
Korean
Mongola
Surui
Atayal
Tujia
Miao
Daur
Igorot
Kinh
Ma912
She

Thai

Tu
Karitiana
Mixe
Kusunda
Cambodian
Uygur
Phi534
Jomon
Kharia
Dusun
Ma555
Kurumba

H4pop
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti

D

-0.0373692208
-0.0340706824
-0.0305740007
-0.0286778171
-0.0254457356
-0.0242895355
-0.0236895440
-0.0232620100
-0.0217506468
-0.0214415498
-0.0205339988
-0.0194162533
-0.0193276472
-0.0191257324
-0.0188297054
-0.0187631376
-0.0186559960
-0.0184069390
-0.0183988477
-0.0178463715
-0.0176821842
-0.0172120269
-0.0169334582
-0.0165276401
-0.0164698649
-0.0158934002
-0.0158337255
-0.0156205853
-0.0156086775
-0.0154877284
-0.0154188433
-0.0152466208
-0.0151438054
-0.0150454054
-0.0148960456
-0.0143633727
-0.0139156677
-0.0138252822
-0.0136544732
-0.0135023391
-0.0126189167
-0.0114226429
-0.0113521011
-0.0111000084
-0.0109659771
-0.0107992199
-0.0101332740
-0.0098626745
-0.0088345337
-0.0088222386
-0.0088060119
-0.0085480071
-0.0073703788
-0.0072760533
-0.0072158783

SE
0.01292367775
0.01254401039
0.00960617564
0.03130547669

0.005656337846

0.007556823064

0.0073099073
0.01337505337
0.01024085518

0.005334529052

0.005147513577

0.009460971139

0.005183867702

0.007292803455

0.009481032145

0.009184319896

0.005378268225

0.005240033231

0.005460589149

0.009497744741
0.01009441909

0.005154029398

0.008626413819

0.005174523899

0.005141219594

0.005034928976

0.009895372565

0.005465754787

0.005049518952

0.005275702467

0.006425283285

0.005379433514

0.005410987975

0.005946734561

0.005999189236
0.00534174031

0.005518556046

0.006108018847

0.005576645148

0.005327733555

0.006865733327

0.005615206497
0.00507869022

0.005112860359

0.005630313875

0.005464351062

0.005215710025

0.005381499705

0.004861923451

0.0205904913

0.006949851961

0.005776610182

0.005211654634

0.007316410949

0.005937556817

-2.891531463
-2.71609169
-3.18274429

-0.9160639023

-4.498623723

-3.214252249

-3.240744791

-1.739208765

-2.123909231

-4.019389446

-3.989110179

-2.052247388

-3.728422158

-2.622548723

-1.986039614

-2.042953402

-3.468773825

-3.512752338

-3.369388767
-1.87901149

-1.751679222

-3.339528278

-1.962977726

-3.194040725

-3.203493769

-3.156628478

-1.600114137

-2.857900855

-3.091121681

-2.935671316

-2.399714162

-2.834242825

-2.798713552

-2.530028071

-2.483009796

-2.688893862
-2.52161392

-2.263464236

-2.448510324

-2.534349539

-1.837956143

-2.034233814
-2.23524188

-2.170997764

-1.947667103

-1.976304188

-1.942836911

-1.832700004

-1.817086127

-0.4284617814

-1.267079068

-1.479761798

-1.414210907

-0.994483958

-1.215294191

16720
14353
28986
1927
286219
62709
95766
13978
25075
291673
290593
34820
291212
81938
31671
39747
290983
288241
290628
32075
26091
291999
42324
291978
300636
300879
30892
289544
300518
291437
204041
290645
291275
282266
261359
289553
290057
263451
288680
291815
217089
288649
291907
292065
289686
294586
289576
292763
292399
4891
211820
265753
290354
114520
264035

nBlocks

526
557
556
517
559
557
558
556
557
559
559
558
559
557
556
557
559
559
559
556
556
559
557
559
559
559
556
559
559
559
559
559
559
559
559
559
559
559
559
559
559
559
559
559
559
559
559
559
559
549
558
559
559
558
559



Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan
Papuan

Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan

Bengali
French
In662
Vt880
Kashmiri_Pandit
Brahmin
Jehai

La368
Madiga
Kapu
Ma554

Mala

Irula

Ma911
Khonda_Dora
Vt808
Yadava
Mbuti2

Relli

Onge
Hawaiian
Jarawa
Maori
Bougainville
Australian

Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti

-0.0053662273
-0.0039816372
-0.0039306071
-0.0038672295
-0.0038192808
-0.0037227159
-0.0034508021
-0.0024472526
-0.0016637255
-0.0014261494
-0.0013656350
-0.0011911015
-0.0004909979
-0.0000810486
-0.0000243654
0.0036816069
0.0041318490
0.0041832515
0.0052046473
0.0067704724
0.0078811565
0.0116613144
0.0170316425
0.1634818952
0.1815953306

0.004802538868
0.005158818153
0.01039455984
0.01059693181
0.005551623415
0.004704051783
0.005842576579
0.006866846471
0.004778420449
0.004647232401
0.00894702165
0.004703261077
0.004735224924
0.01056804051
0.006069812066
0.01081315959
0.004681895348
0.002654094308
0.004947729938
0.005426644918
0.006225598998
0.00541755766
0.005962312744
0.005800923169
0.005792351114

-1.117373009
-0.7718118898
-0.3781407949
-0.3649386014
-0.6879574703
-0.7913849725
-0.5906301953
-0.3563866811
-0.3481747732
-0.3068814382
-0.1526357107
-0.2532501343
-0.1036905032

-0.00766922014¢

-0.00401418874¢
0.3404746696
0.8825162988
1.576150274
1.051926314
1.247635043
1.26592742
2.152503967
2.856549664
28.182048
31.35088447

293341
290426

25185

27075
263670
292111
273305
115589
292412
293507

43470
303296
291750

28459
264229

25462
290903
254047
292478
287764
254028
295301
250227
291513
293523

559
559
556
555
559
559
559
557
559
559
557
559
559
556
559
556
559
558
559
559
559
559
559
559
559



', 7LDQ\XDQ 3DSXDQ OEXWL

7DEOH 6
+ SRS + SRS

.DVKPLULB3DRGWXD Q
8\JIXU 7LDQ\XDQ
,UXOD 7LDQ\XDQ
%HQJDOL 7LDQ\XDQ
5HOOL 7LDQ\XDQ
7K 7LDQ\XDQ
ODGLJD 7LDQ\XDQ
.DSX 7LDQ\XDQ
0DOD 7LDQ\XDQ
<DGDYD 7LDQ\XDQ
ODRUL 7LDQ\XDQ
OL[H 7LDQ\XDQ
_KDULD 7LDQ\XDQ
XUXPED 7LDQ\XDQ
XVXQGD 7LDQ\XDQ
.KRQGDB'RUDDQ\XDQ
7K 7LDQ\XDQ
6XUXL 7LDQ\XDQ
(LER 7LDQ\XDQ
7LEHWDQ 7LDQ\XDQ
7K 7LDQ\XDQ
%XUPHVH 7LDQ\XDQ
2URTHQ  7LDQ\XDQ
/D 7LDQ\XDQ
+H]KHQ 7LDQ\XDQ
7K 7LDQ\XDQ
6KHUSD 7LDQ\XDQ
‘DXU 7LDQ\XDQ
0D 7LDQ\XDQ
0D 7LDQ\XDQ
ORQJROD 7LDQ\XDQ
&DPERGLDQ@LDQ\XDQ
oW 7LDQ\XDQ
.RUHDQ 7LDQ\XDQ
.LQK 7LDQ\XDQ
7KDL 7LDQ\XDQ
-RPRQ 7LDQ\XDQ
1D[L 7LDQ\XDQ
$WD\DO 7LDQ\XDQ
-DSDQHVH 7LDQ\XDQ
‘DL 7LDQ\XDQ
<L 7LDQ\XDQ
1LYNK 7LDQ\XDQ
/D 7LDQ\XDQ
oW 7LDQ\XDQ
/D 7LDQ\XDQ
$PL 7LDQ\XDQ
,JRURW 7LDQ\XDQ
-HKDL 7LDQ\XDQ
+DQ 7LDQ\XDQ
OLDR 7LDQ\XDQ
/DK X 7LDQ\XDQ
7XMLD 7LDQ\XDQ
"XVXQ 7LDQ\XDQ
6KH 7LDQ\XDQ

+ SRS

3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ

+ SRS
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
0OEXWL
OEXWL
OEXWL
OEXWL

6(

Q613V

Q%ORFNV



0D
0D
2QJH
,Q
oW
oW
oW
/D
7K
-DUDZD
oW
oW
ow
0D
3KO

7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ

%RXJIJDLQYZQDB\XDQ
$XVWUDOLDRDQ\XDQ

3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ

OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL



7DEOH 6
H1pop

3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ

" 3DSXDQ ; 7LDQ\XDQ 3DSXDQ

H2pop H3pop

3KO 7LDQ\XDQ
/D 7LDQ\XDQ
9w 7LDQ\XDQ
9w 7LDQ\XDQ
7K 7LDQ\XDQ
1LYNK 7LDQ\XDQ
0D 7LDQ\XDQ
9w 7LDQ\XDQ
7K 7LDQ\XDQ
7K 7LDQ\XDQ
9w 7LDQ\XDQ
9w 7LDQ\XDQ
0D 7LDQ\XDQ
/D 7LDQ\XDQ
‘DL 7LDQ\XDQ
7K 7LDQ\XDQ
9w 7LDQ\XDQ
<L 7LDQ\XDQ
+DQ 7LDQ\XDQ
0D 7LDQ\XDQ
/DK X 7LDQ\XDQ
$PL 7LDQ\XDQ
9w 7LDQ\XDQ
+H]KHQ 7LDQ\XDQ
/D 7LDQ\XDQ
7XMLD 7LDQ\XDQ
6 KH 7LDQ\XDQ
-DSDQHVH 7LDQ\XDQ
9w 7LDQ\XDQ
‘DL 7LDQ\XDQ
OLDR 7LDQ\XDQ
1D[L 7LDQ\XDQ
,JRURW 7LDQ\XDQ
,Q 7LDQ\XDQ

$WD\DO 7LDQ\XDQ

6KHUSD 7LDQ\XDQ
.RUHDQ 7LDQ\XDQ
2URTHQ 7LDQ\XDQ
7LEHWDQ 7LDQ\XDQ
{LER 7LDQ\XDQ
ORQJROD 7LDQ\XDQ
LQK 7LDQ\XDQ
"XVXQ 7LDQ\XDQ
%XUPHVH 7LDQ\XDQ
7KDL 7LDQ\XDQ
"DXU 7LDQ\XDQ
Q 7LDQ\XDQ
7K 7LDQ\XDQ
-RPRQ 7LDQ\XDQ
9W 7LDQ\XDQ
&DPERGLDQ@LDQ\XDQ
0D 7LDQ\XDQ
6XUXL 7LDQ\XDQ
-HKDL 7LDQ\XDQ
7X 7LDQ\XDQ

H4pop
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL

SE

nSNPs

nBlocks



3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ
3DSXDQ

+DZDLLDQ 7LDQ\XDQ
2QJH 7LDQ\XDQ
-DUDZD 7LDQ\XDQ
_DULWLDQDVLDQ\XDQ
XVXQGD 7LDQ\XDQ

/D 7LDQ\XDQ
0D 7LDQ\XDQ
OL[H 7LDQ\XDQ
OL[H 7LDQ\XDQ

.KDULD 7LDQ\XDQ
XUXPED 7LDQ\XDQ
.KRQGDB'RUDDQ\XDQ
$XVWUDOLDRDQ\XDQ
%RXJDLQYLZQDB\XDQ
0DOD 7LDQ\XDQ
.DSX 7LDQ\XDQ
ODGLJD 7LDQ\XDQ
%HQJDOL 7LDQ\XDQ

8\JXU 7LDQ\XDQ
<DGDYD 7LDQ\XDQ
,UXOD 7LDQ\XDQ
5HOOL 7LDQ\XDQ
%UDKPLQ 7LDQ\XDQ
ODRUL 7LDQ\XDQ

.DVKPLULB3DRGWXDQ
YJUHQFK 7LDQ\XDQ

OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL



7DEOH 6
H1pop
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH

" 2QJH 7LDQ\XDQ ; OEXWL

H2pop

7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ

H3pop H4pop

7K OEXWL
9w OEXWL
,Q OEXWL
9w OEXWL
7K OEXWL
0D OEXWL
+H]KHQ OEXWL
1LYNK OEXWL
7K OEXWL
<L OEXWL
6 XUXL OEXWL
ORQJROD OEXWL
7LEHWDQ OEXWL
6KHUSD OEXWL
9w OEXWL
9w OEXWL
2URTHQ OEXWL
LER OEXWL
0D OEXWL
-DSDQHVH OEXWL
'DXU OEXWL
7XMLD OEXWL
9w OEXWL
1D[L OEXWL
+DQ OEXWL
/D OEXWL
'DL OEXWL
0D OEXWL
9w OEXWL
7K OEXWL
OLDR OEXWL
7K OEXWL
%XUPHVH OEXWL
$WD\DO OEXWL
,JRURW OEXWL
IDKX OEXWL
ODRUL OEXWL
JUHQFK OEXWL
OL[H OEXWL
/D OEXWL
‘DL OEXWL
$PL OEXWL
.RUHDQ OEXWL
6KH OEXWL
/D OEXWL
.DULWLDQDEXWL
0D OEXWL
-RPRQ OEXWL
XVXQGD OEXWL
+DZDLLDQ OEXWL
.LQK OEXWL
7X 0OEXWL
,Q OEXWL
7KDL OEXWL
.KDULD OEXWL

SE

nSNPs

nBlocks



2QJH 7LDQ\XDQ %UDKPLQ OEXWL

2QJH 7LDQ\XDQ 8\JXU 0EXWL
2QJH 7LDQ\XDQ 'XVXQ OEXWL
2QJH 7LDQ\XDQ .DVKPLULBBBRWLW
2QJH 7LDQ\XDQ &DPERGLDQEXWL
2QJH 7LDQ\XDQ 9W 0EXWL
2QJH 7LDQ\XDQ $XVWUDOLDBXWL
2QJH 7LDQ\XDQ %RXJDLQY DEG W L
2QJH 7LDQ\XDQ 0DGLJD 0EXWL
2QJH 7LDQ\XDQ 3DSXDQ OEXWL
2QJH 7LDQ\XDQ %HQJDOL OEXWL
2QJH 7LDQ\XDQ .XUXPED OEXWL
2QJH 7LDQ\XDQ ,UXOD OEXWL
2QJH 7LDQ\XDQ 0DOD OEXWL
2QJH 7LDQ\XDQ 9W OEXWL
2QJH 7LDQ\XDQ <DGDYD O0EXWL
2QJH 7LDQ\XDQ .DSX OEXWL
2QJH 7LDQ\XDQ .KRQGDB'RUBXWL
2QJH 7LDQ\XDQ 3KO 0EXWL
2QJH 7LDQ\XDQ 5HOOL 0EXWL
2QJH 7LDQ\XDQ 9W 0EXWL
2QJH 7LDQ\XDQ 0D OEXWL
2QJH 7LDQ\XDQ -HKDL 0EXWL
2QJH 7LDQ\XDQ /D OEXWL

2QJH 7LDQ\XDQ -DUDZD OEXWL



Table S19. D(X,Tianyuan;Onge,Mbuti).

H1pop
French
Kashmiri_Pandit
Maori
Brahmin
Irula
Uygur
Relli
Bengali
Yadava
Madiga
Kapu
Mala
Mixe
Kharia
Bougainville
Papuan
Australian
Surui
Kurumba
Karitiana
Kusunda
Vt719
Khonda_Dora
In661
Hawaiian
Mongola
Tibetan
Daur
Th703
Hezhen
Mab554
Sherpa
Xibo
Orogen
Tu

Yi
Burmese
Jomon
Vt833
Tujia
Japanese
Naxi
Th530
Dai

Miao
Vt777
Atayal
V779
Mab55
Cambodian
Korean
Igorot
Han
Th521
Thai

H2pop

Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan

H3pop
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge
Onge

H4pop
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti

D
-0.0483995574
-0.02979610481
-0.02722549666
-0.02160432089
-0.01175542554
-0.01116340282
-0.01035504804

SE

0.005448163447
0.006095674163
0.005838455095
0.005185378395
0.005327947456
0.005230989923
0.005372071557

-0.00740247772:0.005228238669
-0.00725772606¢ 0.005545923615
-0.00706577099¢ 0.005218683017
-0.00414157813: 0.005350196565
-0.00297959159! 0.005103413867
0.000933483726 0.005547995251
0.005662622563 0.005848450699
0.005748877011 0.005707621541
0.006770472367 0.005426644918
0.006943049962 0.005683765975
0.006989809474 0.005983622742
0.008113007583 0.005878912179

0.00909806276
0.01136484765
0.01137640016
0.01137956107
0.01169665708
0.01197887302
0.01358142886
0.01385833716

0.0147134712
0.01499476188
0.01616491651
0.01699116035

0.0175241535
0.01754457803
0.01757488984
0.01871732048
0.01909795167
0.01910234046

0.0195984666
0.01989118106
0.02156586157
0.02157399352
0.02194867193
0.02217452646
0.02263164261
0.02303351479
0.02304952163
0.02327662157
0.02354188612
0.02371350891
0.02411098639
0.02412565975

0.0242040298
0.02424553298
0.02448770855
0.02467515231

0.0056323195
0.005663377887
0.008022504092
0.006045878895

0.01282853794
0.006088129385
0.005480715785
0.005487698357
0.005739381611

0.01011903963

0.00546569482
0.008651386183
0.005490533489
0.005498205886

0.00549331127
0.005613522361
0.005512490479
0.005352056012
0.006469992577
0.009444114888
0.005425542977
0.005293570664
0.005257182623

0.01254592296

0.00524100157
0.005541294299
0.009193532766
0.006533214333
0.009386617944
0.007020901377
0.005434087822
0.005533744296
0.005639607303
0.005508296153
0.007061960633
0.005489901799

z

-8.883646365
-4.888073741
-4.663133691
-4.166392352
-2.206370396
-2.134089911
-1.927570757
-1.415864538
-1.30865958
-1.353937569
-0.7740983127
-0.5838428301
0.1682560429
0.9682260917
1.007228137
1.247635043
1.221558029
1.16815678
1.380018503
1.615331438
2.006725999
1.418060998
1.882201292
0.9117685218
1.967578588
2.478039254
2.525346012
2.563598694
1.481836462
2.957522702
1.963981262
3.191703234
3.190964179
3.19932532
3.334327233
3.464487013
3.569159295
3.02913278
2.106198548
3.974876185
4.075508742
4.174987537
1.767468726
4.318190389
4.156703027
2.507145209
3.562813094
2.508026454
3.377559039
4.436988724
4.359735192
4.29179347
4.401639328
3.467550986
4.49464366

240432
181313
173748
244252
240955
241889
243209
243403
240232
242294
244371
273341
237392
178478
215739
287764
219397
195860
174978
218687
224461
28859
175913
6400
166084
229883
229095
171156
13066
228119
20152
224010
226948
225920
232984
222646
234244
98531
14523
224339
256356
257737
7778
255697
225020
15655
164592
13976
52738
233013
227515
217941
228395
43533
232161

nBlocks

559
558
558
559
559
559
559
559
559
559
557
559
558
558
559
559
559
558
558
558
558
556
558
548
559
559
559
559
554
559
555
559
559
558
559
559
558
557
554
559
559
559
481
559
559
555
557
5562
558
559
559
558
559
557
559



1LYNK
7K

/D
LQK
6KH
/D
IDKX
,Q

0D
$PL
"XVXQ
/D

ow

/D

oW
7K
oW
oW
0D
-HKDL
oW
0D
3KO
-DUDZD

7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ

2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH

OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL



7DEOH 6
H1pop
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH

" 2QFH ; 7LDQ\XDQ 2QJH

H2pop H3pop

oD 7LDQ\XDQ
3KO 7LDQ\XDQ
7K 7LDQ\XDQ
7K 7LDQ\XDQ
9w 7LDQ\XDQ
9w 7LDQ\XDQ
1LYNK 7LDQ\XDQ
7K 7LDQ\XDQ
9w 7LDQ\XDQ
,Q 7LDQ\XDQ
9w 7LDQ\XDQ
/D 7LDQ\XDQ
9w 7LDQ\XDQ
<L 7LDQ\XDQ
0D 7LDQ\XDQ
‘DL 7LDQ\XDQ
/D 7LDQ\XDQ
+DQ 7LDQ\XDQ
$PL 7LDQ\XDQ
/DK X 7LDQ\XDQ
7K 7LDQ\XDQ
9w 7LDQ\XDQ
+H]KHQ 7LDQ\XDQ
-DSDQHVH 7LDQ\XDQ
0D 7LDQ\XDQ
7XMLD 7LDQ\XDQ
6 KH 7LDQ\XDQ
/D 7LDQ\XDQ
1D[L 7LDQ\XDQ
9w 7LDQ\XDQ
‘DL 7LDQ\XDQ
OLDR 7LDQ\XDQ

LJRURW 7LDQ\XDQ
$WD\DO 7LDQ\XDQ
BKHUSD  7LDQ\XDQ

7K 7LDQ\XDQ
.RUHDQ 7LDQ\XDQ
2URTHQ 7LDQ\XDQ
{LER 7LDQ\XDQ
+DQ 7LDQ\XDQ
.Q 7LDQ\XDQ
7LEHWDQ 7LDQ\XDQ
ORQJROD 7LDQ\XDQ
LQK 7LDQ\XDQ
"XVXQ 7LDQ\XDQ
%XUPHVH 7LDQ\XDQ
9W 7LDQ\XDQ
9W 7LDQ\XDQ
7KDL 7LDQ\XDQ
0D 7LDQ\XDQ
'DXU 7LDQ\XDQ
-RPRQ 7LDQ\XDQ
&DPERGLDQ@LDQ\XDQ
6XUXL 7LDQ\XDQ
7X 7LDQ\XDQ

H4pop
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL

SE

nSNPs

nBlocks



2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH
2QJH

0D 7LDQ\XDQ
-HKDL 7LDQ\XDQ
+DZDLLDQ 7LDQ\XDQ
.DULWLDQIVLDQ\XDQ
XVXQGD 7LDQ\XDQ
-DUDZD 7LDQ\XDQ
/D 7LDQ\XDQ
OL[H 7LDQ\XDQ
_KDULD 7LDQ\XDQ
.KRQGDB'RUDDQ\XDQ
XUXPED 7LDQ\XDQ
$XVWUDOLDBRDQ\XDQ
3DSXDQ 7LDQ\XDQ
%RXJDLQYLZQDB\XDQ
0DOD 7LDQ\XDQ
.DSX 7LDQ\XDQ
ODGLJD 7LDQ\XDQ
%HQJDOL 7LDQ\XDQ

8\JXU 7LDQ\XDQ
<DGDYD 7LDQ\XDQ
,UXOD 7LDQ\XDQ
5HOOL 7LDQ\XDQ
ODRUL 7LDQ\XDQ

%UDKPLQ 7LDQ\XDQ
.DVKPLULB3DRGWXDQ
YJUHQFK 7LDQ\XDQ

OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL



7DEOH 6 ' 6WDWLVWLF 7LDQ\XDQ -RPRQ $UFKDLF *UHDW $SH OEXWL

7LDQ\XDQ -RPRQ '"HQLVRYD OEXWL
7LDQ\XDQ -RPRQ $OWDLIHD OEXWL
7LDQ\XDQ -RPRQ PDFDFDBPXEXWWD
7LDQ\XDQ -RPRQ JRULO O DB JEXMILO D
7LDQ\XDQ -RPRQ SDQBWURJORGWW HV

7LDQ\XDQ -RPRQ SRQJRBDEHEKXWL



Table S22. D(Tianyuan,Jomon;X,Mbuti)

H1pop

Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan

H2pop
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon

H3pop
V779
Japanese
V781
Vt778
Nivkh
Phi534
Vt808
Vt777
Vt833
Ma554
Atayal
La727
Vt796
Ami
Igorot
Ma555
Korean
She
Vt880
Th521
Tujia
Ma912
Th519
Hawaiian
Dusun
Dai

Han
Mongola
Xibo
Kinh
La364
Orogen
Daur
In661

Tu

Miao
Naxi
In662
Cambodian
Hezhen
Thai
Mixe

Yi

Vt719
Lahu
Karitiana
Tibetan
Th530
Burmese
Ma525
Surui
Uygur
Khonda_Dora
Sherpa
Kusunda

H4pop D SE z nSNPs

Mbuti -0.09479478806 0.01278572544  -7.414111035 11108
Mbuti -0.09406295434 0.006073395645 -15.48770405 104067
Mbuti -0.09335869984 0.0123782805 -7.54213801 10836
Mbuti -0.09304001855 0.01199865486  -7.754204087 13755
Mbuti -0.0924074592 0.006907327682 -13.37817799 99453
Mbuti -0.0903422268 0.02850150567  -3.169735236 1757
Mbuti -0.08576027296 0.01322453411  -6.484937182 8994
Mbuti -0.07988852461 0.01195317986  -6.683453739 12105
Mbuti -0.07478888627 0.01278381755  -5.850277976 11191
Mbuti -0.07462410688 0.01108513082  -6.731910347 14993
Mbuti -0.07339590068 0.007208527035 -10.18181666 90125
Mbuti -0.07133696154 0.009321190686 -7.65320268 28397
Mbuti -0.0708805517 0.01359708296  -5.212923384 9287
Mbuti -0.06683332398 0.006527130435 -10.23931185 100172
Mbuti -0.06680554801 0.006570366893 -10.16770435 99731
Mbuti -0.06502684647 0.008748000815 -7.433337952 39609
Mbuti -0.0641145473 0.006134070437 -10.45220265 100557
Mbuti -0.06395005394 0.006303155209 -10.14572096 99755
Mbuti -0.0638932041 0.01315006658  -4.858774191 9669
Mbuti -0.06376452425 0.00885416383  -7.201642693 33271
Mbuti -0.06310900752 0.006037127954 -10.45348186 99984
Mbuti -0.06133970599 0.008036151121 -7.632970692 75051
Mbuti -0.06116894332 0.01129932291  -5.413505201 14794
Mbuti -0.0608233037 0.007446393159 -8.168156369 87549
Mbuti -0.05987483858 0.006234118504 -9.60437928 100020
Mbuti -0.05766902916 0.005881949323 -9.804407688 103685
Mbuti -0.05766148981 0.00599356361  -9.620568591 100798
Mbuti -0.05762794285 0.006324682468 -9.111594636 100672
Mbuti -0.05762139605 0.006037343281 -9.544164274 100457
Mbuti -0.05745930478 0.005903750441 -9.732678465 100742
Mbuti -0.05738982171 0.007352659007 -7.805315282 70397
Mbuti -0.05712600315 0.006499172785 -8.789734485 100608
Mbuti -0.056927486 0.007235631004 -7.867660189 91057
Mbuti -0.05680091282 0.01786757353  -3.178994211 4781
Mbuti -0.05671567716 0.005945626918 -9.53905752 100830
Mbuti -0.05585929733 0.006343514683 -8.805733119 100134
Mbuti -0.05566418313 0.005787996259 -9.617176763 103784
Mbuti -0.05425076044 0.01385476201  -3.915676098 8785
Mbuti -0.05409195637 0.006081372579 -8.894695345 100957
Mbuti -0.05368529458 0.006384523759 -8.408660788 100733
Mbuti -0.05298618172 0.006022106068 -8.798613163 100624
Mbuti -0.05233603616 0.006509180446 -8.040341882 101491
Mbuti -0.05178983956 0.006118293423 -8.464752501 99614
Mbuti -0.05164281801 0.009603553231 -5.377469856 21691
Mbuti -0.05065388533 0.006199606605 -8.170499929 100709
Mbuti -0.05062360244 0.006904782898 -7.331671855 99806
Mbuti -0.05017694073 0.006258941187 -8.016841703 100510
Mbuti -0.04973727948 0.01635754256  -3.040632741 5898
Mbuti -0.04915339184 0.006245565091 -7.870127223 100770
Mbuti -0.04630128119 0.04433137977  -1.044435825 690
Mbuti -0.04430768921 0.0070565915  -6.278908055 97210
Mbuti -0.04147891584 0.005889576069 -7.042767655 100501
Mbuti -0.04129837771 0.007136670868 -5.786784689 90831
Mbuti -0.04082370604 0.006559329855 -6.223761717 100364
Mbuti -0.04063481688 0.005971178806 -6.805158278 99775

nBlocks

553
557
5562
554
557
514
552
557
555
553
557
556
553
557
557
557
557
556
553
557
557
557
554
557
557
557
557
557
556
557
557
557
557
541
556
557
557
5562
557
556
556
557
557
556
557
557
557
461
557
392
557
557
557
557
557



7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ
7LDQ\XDQ

-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ

5HOOL OEXWL
7K OEXWL
/D OEXWL
/D OEXWL
-HKDL OEXWL
0D OEXWL
ODRUL OEXWL
.DVKPLULBBBERWLW
.DSX OEXWL
JUHQFK OEXWL
ODGLJD OEXWL
<DGDYD OEXWL
%HQJDOL OEXWL
.KDULD OEXWL
0DOD OEXWL
,UXOD OEXWL
-DUDZD OEXWL
%RXJIJDLQY DEG& W L
7K OEXWL
%UDKPLQ OEXWL
.XUXPED OEXWL
2QJH OEXWL

$XVWUDOLDBRXWL
3DSXDQ OEXWL



Table S23. D(Tianyuan,X;Jomon,Mbuti)

H1pop

Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan

H2pop
Phi534
Nivkh
Japanese
Ma525
Vt778
Vt779
V781
Vt796
Vt808
V777
Th519
V833
Atayal
Th530
V880
Ma555
Ami
Th521
Igorot
La727
Vt719
Ma912
She
Tujia
Korean
Han
Ma554
Dai
Th531
Naxi
La364
Yi
Hezhen
Orogen
Miao
Xibo
In662
La898
Dusun
In661
Kinh
Mongola
Daur
Lahu

Tu

Thai
Tibetan
Burmese
Cambodian
Hawaiian
Th703
Sherpa
Surui
Karitiana
Mixe

H3pop
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon

H4pop
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti

D
-0.1595526764
-0.1115759308
-0.1026707377

-0.09839497755

-0.09730171418

-0.09719757951

-0.093151904

-0.09032745592

-0.09024065103

-0.08403979876

-0.08397171716

-0.07930467561

-0.07898649688

-0.07890715678
-0.0783722655

-0.07680177186

-0.07535067675
-0.0740636864

-0.07378576271

-0.07374980831

-0.07158414961

-0.07130535838

-0.07123024059

-0.07098765403

-0.07008892186

-0.06871561538

-0.06847754654

-0.06590827914

-0.06561544083

-0.06449759305

-0.06408926572

-0.06328431905

-0.06319072066

-0.06308657597

-0.06281671403

-0.06263955588

-0.06262308604

-0.06216976655

-0.06215678069

-0.06077364547

-0.06075556764

-0.06034016222

-0.06031994415

-0.05930015082

-0.05427411608
-0.0540847527

-0.05372449291

-0.05255206895

-0.05189665944

-0.05108486475

-0.05065399612

-0.04854238291

-0.04201474123

-0.04070756821

-0.03581644967

SE
0.02897370602
0.007089031559
0.006466167079
0.04500383841
0.01091113819
0.01239391123

0.0119370652
0.01424505509
0.01397063566
0.01183102526
0.01096980778
0.01293147753

0.007563583781
0.01641337455
0.01338462818
0.008573151149
0.006730782695
0.008865129278
0.006719236836
0.009241860727
0.00961854119
0.007910491628
0.006585290451
0.006491071893
0.006631274658
0.006502791431
0.01121252249
0.006236993725
0.01742108061
0.006212635282
0.007429463103
0.006456323995
0.006748004414
0.006658357599
0.006626617169
0.006441912046
0.01355292649
0.01364684868
0.006777749914
0.01795300493
0.006501596781
0.00640586673
0.007188383689
0.006641291593
0.006418689239
0.006363534197
0.006666887661
0.006550010801
0.006680204463
0.007717376368
0.01387471476
0.006693135042
0.007053379936
0.007118488776
0.006794185873

-5.506809392
-15.7392346
-15.87814487
-2.186368564
-8.917650252
-7.842365311
-7.80358509
-6.340969226
-6.459308885
-7.103340321
-7.654802968
-6.132684792
-10.44299887
-4.807491387
-5.855393548
-8.95840637
-11.19493529
-8.354495922
-10.98127131
-7.979974
-7.442308371
-9.014023621
-10.81656779
-10.93619901
-10.56944939
-10.56709509
-6.10723828
-10.56731529
-3.766439194
-10.38168026
-8.626365706
-9.801911908
-9.364356747
-9.474795404
-9.479454211
-9.723752115
-4.620632015
-4.555613388
-9.170710262
-3.385151717
-9.344714797
-9.419515697
-8.391308361
-8.929008761
-8.455638535
-8.499169018
-8.058406808
-8.023203403
-7.768723207
-6.619460075
-3.65081351
-7.252562903
-5.956681989
-5.718568855
-5.271632295

1641
156213
189242

686
13657
10803
10617

8988

8825

11839
14478
11068
121605
5764
9506
39194
163614
32613
160677
28347
21467
74365
163597
165494
168095
168282
15050
188446

4969

189718

70130
164210
168241
166465
165994
167398

8727

8466
163985

4743
168893
169709
126148
166846
171874
171057
168973
172700
171618
122887

9824
165167
144543
161176
174799

nBlocks

499
558
558
375
554
551
550
551
554
554
555
553
556
462
554
557
558
557
558
556
554
556
558
558
558
558
552
558
547
557
557
558
558
557
558
558
553
556
557
544
558
558
558
558
558
558
558
557
558
558
554
558
556
558
557



Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan

Ma911
Jehai
Kusunda
Khonda_Dora
La368
Jarawa
Onge
Kharia
Uygur
Bougainville
Kurumba
Australian
Mala

Relli

Kapu
Madiga
Bengali
Papuan
Yadava
Maori

Irula
Brahmin
Kashmiri_Pandit
French

Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon

Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti

-0.03376826456 0.01327957666
-0.03038077757 0.007036812506
-0.03019728128 0.006642664765
-0.02154196424 0.006823541552
-0.01760602244 0.008572316157
-0.01568383351 0.006607775997
-0.00935141223: 0.006982355922
-0.00849200881: 0.007100345492
-0.00515836398: 0.006562371095
-0.00406047580¢ 0.007070623245
-0.00397280548¢ 0.007118320446
0.004076970829 0.006969877781
0.004562574876 0.00637553729
0.004576830585 0.006369778855
0.005739068028 0.006538477403
0.005764723869 0.006499510542
0.00833645653 0.006648410568
0.008806011948 0.006949851961
0.009342829501 0.006506686375
0.01279639744 0.006970774505
0.01490450544 0.006750698661
0.02180910657 0.006571680021
0.02251563223 0.00713250933
0.03853898746 0.006578649024

-2.542872067
-4.317406148
-4.545958941
-3.157006384
-2.053823275
-2.373541948
-1.339291829
-1.195999381
-0.7860518564
-0.5742741012
-0.5581099529
0.5849415094
0.7156377053
0.7185226817
0.8777376864
0.8869473834
1.253902184
1.267079068
1.435881332
1.835721042
2.207846356
3.318650101
3.156761694
5.858191753

9977
112331
165277
129469

40662
177805
157746
131139
178592
158877
128268
161105
201263
179201
180131
178653
179473
211820
176974
128435
177824
180164
133542
177954

553
558
557
558
556
558
558
558
558
557
556
558
558
558
557
558
558
558
558
558
558
558
558
558



Table S24. D(Jomon,X;Tianyuan,Mbuti)

H1pop
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon
Jomon

H2pop
Phi534
Ma525
Th530
Th531
Th703
La898
Th519
Vt719
Vt796
Nivkh
V880
Dai2
Ma555
Yi

Han
Th521
Ma912
Hezhen
Naxi
Japanese
Lahu
Ami
In662
Dai
Tujia
Sherpa
She
Igorot
Miao
La364
Korean
Orogen
Han2
Atayal
Xibo
V833
Vt808
V778
V777
In661
Tibetan
Burmese
Daur
Kinh
Mongola
La727
V779
Dusun
Thai
Ma911
V781
Cambodian
Surui
Tu
Jehai

H3pop

Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan
Tianyuan

H4pop
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti
Mbuti

D
-0.07022266326
-0.05233211171
-0.02928480926
-0.02647177941
-0.02579356463
-0.02326440744
-0.02292050412
-0.0200153244
-0.01957221454
-0.01936816604
-0.01455192954
-0.01189345833
-0.01183402662
-0.01153227636
-0.01109809895
-0.01034803214
-0.01000943215
-0.00953778217:
-0.00886523795°
-0.00869172375°
-0.00867231524+
-0.00856046271!
-0.00840086628:
-0.00827068575
-0.00791410136°
-0.00773400318:
-0.00731350094
-0.00701479270:
-0.00698191552:
-0.00672417601
-0.00600134291
-0.00598213173"
-0.00567872818¢
-0.00562319546¢
-0.00503633788"
-0.00454273277¢
-0.00451532243¢
-0.00430062902:
-0.00417933343.
-0.00398649401
-0.00355714128
-0.00340747900¢
-0.00340414752¢
-0.00330781033"
-0.00272168342
-0.00242560811:
-0.00242513622°
-0.00229046637.
-0.00110172825:
-0.00030093274"
0.000208610025
0.002201476896
0.002297224443
0.002449099886
0.003230025561

SE
0.03016009738
0.04337534274
0.01708199281

0.01871693
0.01291137311
0.01436079509
0.01120624076

0.009676011218

0.0137734259

0.006518151041
0.01365107823

0.006861764553

0.008542169323
0.00633352872

0.006126268771

0.008910307911
0.00761528268

0.006431447186

0.005981091967

0.006018941424

0.006232790905

0.0064990091
0.01343546631

0.006075583503

0.006185180951

0.006442581906

0.006382001317

0.006806495991

0.006469962043

0.007567073262

0.006379945824

0.006399907666

0.007086180432

0.007336625784

0.006132529897
0.01287866988
0.01430833589
0.01163014444
0.01244907302
0.01869410882

0.006261611358

0.006097881551

0.006901862049

0.006268250911

0.006155284069

0.009431500474
0.01369548736

0.006613127469

0.006065736239
0.01307484698

0.0129517585

0.006119854828
0.00716441905

0.006145792524

0.006902555144

-2.328330123
-1.206494483
-1.714367263
-1.414322724
-1.997739854
-1.619994387
-2.045333899
-2.068551178
-1.421012802
-2.971420258
-1.06599122
-1.733294438
-1.385365493
-1.820829567
-1.811559265
-1.161355168
-1.314387472
-1.482991603
-1.482210606
-1.44406186
-1.391401601
-1.317195065
-0.6252753785
-1.361299001
-1.279526247
-1.200450891
-1.145957292
-1.030602635
-1.079127741
-0.8886098729
-0.9406573466
-0.9347215683
-0.8013806935
-0.7664552659
-0.8212496256
-0.3527330712
-0.3155728568
-0.3697829416
-0.3357144283
-0.2132486793
-0.5680872025
-0.558797179
-0.4932216124
-0.5277086677
-0.4421702378
-0.2571815713
-0.1770755697
-0.3463514628
-0.1816314143
-0.02301615823
0.01610669511
0.35972698
0.320643506
0.3985002547
0.4679463609

nSNPs

1494
646
5470
4680
9389
8087
13524
20132
8309
148651
8861
121461
36507
160094
163754
30500
69520
164002
186289
183238
162593
158068
8228
184685
160733
161735
158710
155182
161405
65867
163082
162229
121219
115027
163019
10181
7973
12406
10928
4406
165325
168905
120903
164448
165339
26332
9805
158965
166936
9604
9527
167511
140228
167320
108613

nBlocks

482
373
450
543
555
555
553
556
550
559
5562
557
558
559
559
558
557
558
558
559
559
559
553
559
559
559
558
559
559
558
559
558
558
557
558
553
553
553
554
544
559
558
559
559
559
556
551
558
558
5563
5562
559
557
558
558



-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ
-RPRQ

0D 7LDQ\XDQ
+DZDLLDQ 7LDQ\XDQ
-DUDZD 7LDQ\XDQ
_DULWLDQDVLDQ\XDQ

2QJH 7LDQ\XDQ
XVXQGD 7LDQ\XDQ
/D 7LDQ\XDQ
OL[H 7LDQ\XDQ

_KDULD 7LDQ\XDQ
XUXPED 7LDQ\XDQ
$XVWUDOLDRDQ\XDQ
.KRQGDB'RUDDQ\XDQ
3DSXDQ 7LDQ\XDQ
%RXJDLQYLZQDB\XDQ

0DOD 7LDQ\XDQ
0DGLJD 7LDQ\XDQ
.DSX 7LDQ\XDQ

%HQJDOL 7LDQ\XDQ
<DGDYD 7LDQ\XDQ

8\JXU 7LDQ\XDQ
,UXOD 7LDQ\XDQ
5HOOL 7LDQ\XDQ
%UDKPLQ 7LDQ\XDQ
ODRUL 7LDQ\XDQ

.DVKPLULB3DRGWXDQ
YJUHQFK 7LDQ\XDQ

OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL
OEXWL



7DEOH 6
+ SRS
OL[H
OL[H
OL[H
OL[H
OL[H
OL[H
OL[H
OL[H
OL[H
OL[H

"OL[H 6XUXL ; OEXWL

+ SRS
6 XUXL
6XUXL
6XUXL
6XUXL
6XUXL
6XUXL
6XUXL
6 XUXL
6 XUXL
6 XUXL

+ SRS + SRS
7LDQ\XDQ OEXWL
3DSXDQ OEXWL
.KRQGDB'RUBXWL
0D OEXWL
/D OEXWL
$XVWUDOLDBXWL
.HQQHZLFNOEXWL

7K OEXWL
2QJH OEXWL
,UXOD OEXWL

6(

Q613V

:H RQO\ VKRZ SRSXODWLRQ FRPELQDWLRQV LQ ZKLFK _=_ !

Q%ORFNV



