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Figure S1. Paleolithic archeological sites in the Philippines and the ISEA region, Related to Figure 1.
Reconstructed map of Sundaland 21 kya and the location and chronology of paleolithic human remains
discovered in the region (light red circular marker). Location of archeological sites within the Philippines
associated with the presence of paleolithic artefacts (small grey circular marker), and location of present-day
Negrito ethnic groups included in this study (small bright red circular marker). The arrows indicate the
accessible corridors for the migration of populations during the period of maximum glaciation: the northern
Palawan-Mindoro corridor and the southern Sulu-Zamboanga corridor.
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Figure S2. Genetic affinities and clusters of Philippine Negrito ethnic groups, Related to Figure 1. Principal
Component analysis (PCA) restricted to Australasians and East Asians (A), and to Northern Negritos of the Philippines
(B). PCA applying the least square equations projection (C); modern humans are projected onto the first two principal
components defined by the Altai Denisovan, Altai Neandertal, and chimpanzee. All modern humans lie at the center of
the plot, and an inset panel to the right shows Ayta Magbukon to lie at the edge defined by Denisovan ancestry.
Admixture analysis of Philippine Negritos (D) together with the reference populations representing the least admixed East
Asian or Australasian, Cordillerans and Papuans, respectively. The analysis was ran for 50 iterations, and for each K,
the common modes of replicates were identified using CLUMPP. The major mode for each K was then plotted using
Pong v1.4. Detection of East Asian-related ancestry in all Philippine Negritos using the test
D(Mbuti;EastAsian,Australasian,X), with Cordilleran Balangao as the surrogate for the least admixed East Asian and

Papuan as the surrogate for the least admixed Australasian (E).
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Figure S3. Levels of Neandertal, Denisovan, East Asian and Australasian-related ancestries
among Philippine ethnic groups, Related to Figures 2 and 3. Map of the Philippines showing the
location of the populations with circular markers indicating their levels of East Asian (A) and
Australasian (B), Neandertal (C), and Denisovan (D) ancestry. Neandertal ancestry and Denisovan
ancestries are estimated by f4-ratio statistics, while East Asian and Australasian-related ancestries
are estimated by gpAdm (see STAR Methods). An overlap between the distribution pattern of
Australasian-related (B) and Denisovan (D) ancestry is observed, indicating correlation. Inset scatter
plots (C,D) display stronger positive correlation between Australasian-related and Denisovan ancestry
than between Australasian-related and Neandertal ancestry (R2: 0.86 vs 0.42, respectively).
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Figure S4. Correlation between Denisovan and Australasian-related ancestry, Related to Figure 3.
Inverse correlation between Denisovan ancestry and East Asian/Cordilleran-related ancestry (A).
Correlation between Denisovan ancestry and Papuan-related ancestry (B) or Australian-related ancestry
(C) restricted to Philippine and western Indonesian populations, showing distinct slopes for Northern
Negritos, Southern Negritos, and populations with Papuan-related ancestry. Correlation between
Denisovan ancestry and Papuan-related ancestry (D) or Australian-related ancestry (E) of ISEA and
Oceanian populations, showing distinct slopes for Northern Negritos, Southern Negritos, and populations
with Papuan-related ancestry such as Sangil, eastern Indonesians, and Oceanians. Cordilleran ancestry
is estimated by D(Mbuti;Balangao,Papuan,X), Denisovan ancestry is estimated by
D(Mbuti;Denisovan,Balangao,X), and Papuan or Australian-related ancestries are estimated by
D(Mbuti;Australian/Papuan,Balangao,X).



AytaMagbukon ° AytaMagbukon . AytaMagbukon . AytaMagbukon . - ,
AytaAmbala . AytaAmbala . Australian o Australian . AytaMag-indi - @
Australian . Australian . AytaAmbala . AytaAmbala . AgtaDupaningan * e
AytaMag-indi . AytaMag-indi . Papuan . Papuan . Agtalriga . @
Papuan ° AgtaManide| . AytaMag-indi . AytaMag-indi o Agtalsarog) e
AgtaManide . Papuan ° AgtaManide ° AgtaManide ° AytaMagbukon -
AytaMag-antsi . AytaMag-antst . Agtalopez . Agtalopez . AytaSambal . ®
Agtalopez . Agtalopez . AytaMag-antsi . AytaMag-antsi ° Arta - ®
Arta . Arta . Arta . Arta: . AgtaCasiguran . ®
Bougainville . Bouganville| . Bougainville o Bougainville o AytaMag-antsi . ®
AgtaMaddela . AgtaMaddela . AgtaMaddela ° AgtaMaddela o AttaRizal . ®
AgtaCasiguran . AgtaCasiguran: . AgtaCasiguran . AgtaCasiguran ° Agtalopez: . ®
AytaSambal . AytaSambal . AytaSambal . AytaSambal o AgtaManide- . @
AgtaDumagat . AgtaDumagat . AgtaDupaningan . AgtaDupaningan . AytaAmbala *- D
AgtaDupaningan . AgtaDupaningan . AgtaDumagat . AgtaDumagat . AgtaMaddela . @
AttaRizal . AttaRizal . AttaRizal . AttaRizal o AtiNegros{ # ®
Agtalabin . Agtalabin . AgtaLabin . AgtaLabin o AgtaLabin ) @
Agtalriga . Agtalriga . Agtalriga: L Agtalriga: . AgtaDumagat ° @
Alta . Alta . Alta . Alta . Agtalraya ° @
Batak . Batak: L Batak . Batak o Australian ®
AgtaRemontado; ® AgtaRemontadoy . AgtaRemontado . AgtaRemontado: o AgtaRemontado . >
Mamanwaj Mamanwa . Mamanwa: . Mamanwaj & Mamanwa - @
Agtalraya; e Agtalraya; e Agtalraya . Agtalraya; Bougainville P
Agtalsarog| Agtalsarog| Agtalsarog| @ Agtalsarog| ® Papuan Py
A/-t\_t'i\‘Panay . AAt_t’i\‘Panay . AAt_t'i\lPanay . AAt_t'i\‘Panay o AtiPanay]{ ® &
iNegros| ® § iNegros| e § iNegros| . iNegros| & .
AgtaBulusan{e ® Negrito AgtaBulusan ¢ ® Negrito AgtaBulusan ¢ ® Negrito AgtaBulusan| « ® Negrito AgtaBulusanie ———o——
AgtaMatnogje _® Oceanian AgtaMatnogj® e Oceanian AgtaMatnog) @ e Oceanian AgtaMatnog{e e Oceanian 0.02 0.04 0.06 0.08
0.00 0.03 0.06 0.00 0.03 0.06 0.00 0.03 0.06 0.00 0.03 0.06 D(Mbuti;Denisovan,Cordilleran,X)
D(Mbuti;Denisovan,French,X) D(Mbuti;Denisovan,Norwegian,X) ¢ Before Masking © After Masking

D(Mbuti;Denisovan,Han,X)

D(Mbuti;Denisovan,Dai,X)

D

E

J

AytaMagbukon . AytaMagbukon . AytaMagbukon . AytaMagbukon . AytaMagbukon .
AytaAmbala . AytaAmbala . AytaAmbala: . Australian ° Australian .
Australian * Australian . Australian . AytaAmbala . AytaMag-antsiy
AytaMag-indi . Papuan ° AytaMag-indi . AgtaManide . AytaAmbala e
Papuan . AytaMag-indi . AgtaManide- . AytaMag-indi . AytaNlLag-lndl ¢
AgtaManide . AgtaManidef . Papuan . Papuan o A tal\/?:#gg .
AytaMag-antsi . Bougainville| . AytaMag-antsi . AytaMag-antsi . Baini% Mara\lbu °
Bougainville . AytaMag-antsi . Bougainville ° Agtalopez . Agta?\lladdela °
Agtalopez . Agtalopez . Arta . Arta ° KolNewBritain| e
Arta: . AgtaMaddela L Agtalopez: L AgtaCasiguran . BainingMalasai °
AgtaMaddela . Arta . AgtaMaddela: . AgtaMaddela: . VanuatuSantoRango{ e
AytaSambal . AgtaCasiguran L AgtaCasiguran . Bougainville . VanuatuSantoMalau{ e
AgtaDupaningan L] AytaSambal o AytaSambal . AytaSambal ° AgtaCasiguran] e
AgtaCasiguran . AgtaDupaningan: . AttaRizal . A laD)l/_l aningan . Arta; ®
AttaRizal . AttaRizal . AgtaDupaningan . gA t % g t . Bougainville] —e
AgtaDumagat o AgtaDumagat o AgtaDumagat o gtabumaga AgtaLopez| e
Agtalabin{ e AgtaLabin . AgtaLabin| e AtfaRizal) & SouthwestBougainville e
Agtalriga . Alta o Alta o AgtaLabin ¢ Madak) e
Batak . Agtalriga . Agtalriga . Agtalriga . VanuatuSantoSara) —®
Altal  ® Batakj Batak| Batak e VanuatuNguna e
Mamanwal AgtaRemontado] Mamanwa{ —® AgtaRemontado; Var:;:atustar':}lo?kkoqo N
AgtaRemontado|{ Mamanwa . AgtaRemontador . Mamanwaj ® Va?]ra:?uuSara\tgPuog .
Agtalrayal Agtalrayal Agtalraya ® Agtalraya) e KuotLamalaual e
Agtalsarog| Agtalsarog| ® Agtalsarog| ® Umaner; - VanuatuSantoMbauk! -
AtiPanay| ® AtiPanay| e AtiPanay| ® Kamanasa; . VanuatuEfateMele{ e
AtiNegros{ . AtiNegros{ ® . AtiNegros{ ) AtaManobo| e © Indonesia Nailiki —o .
AgtaBulusan{e ® Negrito AgtaMatnog] ® ® Negrito AgtaMatnog{ e ® Negrito Agtalsarog{ ® ® Negrito VanuatuSantoTasiriki| -« ® Negrito
AgtaMatnog|® ¢ Oceanian AgtaBulusan| ® ¢ Oceanian AgtaBulusanj{® e Oceanian Wunga| ® e Oceanian VanuatuSantoJaraylan{ e Oceanian
0.00 0.03 0.06 0.00 0.03 0.06 0.00 0.03 0.06 0.00 0.03 0.06 0.03 0.06
D(Yoruban;Denisovan,Cordilleran,X)  D(Mbuti;Denisovan,Cordilleran,X) D(Mbuti;Denisovan,Cordilleran,X)

D(Juhoansi;Denisovan,Cordilleran,X)

D(Chimp;Denisovan,Cordilleran,X)

AytaMagbukon . AytaMagbukon6: . AytaMagbukon . AytaMagbukon . AytaMagbukon
AytaAmbala . AytaMagbukon2: . AytaAmbala ) AytaAmbala . AytaAmbala .
AytaMag-indi M AytaMagbukong ° Australian . Australian . Australian .
AgtaManide; . AytaMagbukon?- . AytaMag-ind ° AytaMag-indi . AytaMag-indi .

Kosipe_EGDP . AytaMagbukon13) e AgtaManide . AgtaManide . Papuan o
Koinanbe_EGDP . ﬁytamaggulgoqg : Papuan . Papuan . AgtaManide .
AytaAl\gtaag [ﬁgg . yt:yt:gmubglg1 3 e AytaMag-antsi . AytaMag-antsi . Ayt’j’AMtagl:antSi :
AytaMagbukon1 . Agtalopez . Agtalopez . gtaL.opez
Ayta EG”‘SS . AitaMagbukonQ . Arta . Arta . Arta ¢
AgtaMaddela . AytaMagbukon3) e Bougainville . AgtaMaddela . Bougainvile °
Agta_EGDP: . AgtaLopezs; AgtaMaddela . Bougainville ° AAtgthgddela :
AgtaCasiguran . AytaAmbala1 ¢ AgtaCasiguran . AgtaCasiguran . gtatasigurany
Agtalopez7- . AytaSambal .
AytaSambal . AvAmbaE3| e AytaSambal °® AytaSambal * AgtaDumagat .
AgtaDumagat . A t)gimntla?ai\z . AgtaDumagat . AgtaDumagat . A ta%u aunin gan .
gtaDupaningan- L gtaDupaningan . gtaDupaningan . Y
AgtaD! ing Ayta)l(llagbukomo . AgtaD i AgtaD i 9 F/)\n,a\R?zal .
AttaRizal . Agtal. 13 e AttaRizal . AttaRizal . i
AgtaLabin|  ® RotaLope Agtal.abi . Agtal abi . AgtaLabim
Agtalri . Agtalopez6; e gtal.abin gtal.abin Agtalriga .
gralriga : AgtaManide2{ e Agtalriga) Agtalriga °® Altaj  ®
AytaAmbalad{ e Alta . Alta . Batak- .
BatakﬁléGagi : AgtaManided; e Batak ° Batak ° AgtaRemontaaso °
AytaAmbalag e AgtaRemontado{ ~ ® AgtaRemontado: . .
AgtaRemontadoj  » AgtaManide16) - Mamanwa|  ® Mamanwai ~ ® Mamanwa
Mamanwa . AytaAmbala2| Agtal . Agtal . Agtalrayai @
Agtalraya . AytaAmbalad| e gtalraya gtalraya Agtalsarog; e
Agtalsarog| Papuan2| Agtalsarog| @ Agtalsarog) e AtiNegros| o
AtiNegros| Papuan| AtiNegros e AtiPanay| ® AtiPanay| ®
AtiPanay| ® . Australian2{ e X AtiPanay- N AtiNegros § BinukidnonNegros| ® .
AgtaBulusan] o © Negrito Papuan14| o © Negrito AgtaBulusan{ e ® Negrito AgtaBulusan{ e ® Negrito AgtaBulusan{ ¢ ® Negrito
AgtaMatnog] ® _® Oceanian AgtaLopez4{ e ® Oceanian AgtaMatnog) ® e Oceanian AgtaMatnog) ® e Oceanian AgtaMatnogj ® _® Oceanian
0.00 0.03 0.06 0.03 0.06 0.00 0.03 0.06 0.00 0.03 0.06 0.00 0.03 0.06
D(Mbuti;Denisovan,Cordilleran,X) D(Mbuti;Denisovan,Cordilleran,X) D(Mbuti;Denisovan,Cordilleran,X)

D(Mbuti;Denisovan,Cordilleran,X)

D(Mbuti;Denisovan,Cordilleran,X)

N

(o)

.

Figure S5. Ayta Magbukon exhibit the highest detectable level of Denisovan ancestry, Related to Figures 2 and 3.
Levels of Denisovan affinity among Asia-Pacific populations relative to (A) Han, (B) Dai, (C) French, (D) or Norwegian.
Levels of Denisovan affinity accounting for admixture with East Asians (E). Levels of Denisovan affinity, using

Phil_1KGP_SGDP_1.92M dataset, among Asia-Pacific populations with (F) Chimp, (G) Juhoansi, or (H) Yoruba as an
outgroup. Levels of Denisovan affinity using (I) Phil_AsiaPacific_315K, (J) Phil_HO_201K, or (K) Phil_EGVP datasets.

Using Phil_1KGP_SGDP_1.92M dataset, levels of Denisovan affinity for individuals instead of populations (L), or for a
restricted SNP panel that is ascertained for (M) European, (N) African populations, or (O) H3Africa SNP panel. Thick and

thin error bars represent 1 and 1.96 standard error of the estimate, respectively.
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Figure S6. Analysis of sequence data confirm higher levels of Denisovan ancestry
in Ayta Magbukon, Related to Figures 4 and 5. Direct comparison of Denisovan
ancestry between AustraloPapuans and Ayta Magbukon, using the statistic
D(Outgroup;Denisovan,X,AytaMagbukon), with Chimp or various African groups used as
an outgroup (A,B) (all comparisons between Papuans or Australians vs. Ayta Magbukon
have a Z score > 3). Average amounts of introgressed Denisovan, Neandertal, or
ambiguous sequences detected per individual by the S’ approach (C) (see STAR

Methods).
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Figure S7. Presence of East Asian gene flow into Philippine Negritos, Related to Figures 4 and 7.
Direct comparisons between Papuans and Philippine Negritos to assess the presence of gene flow from
an East Asian (A-C), Siberian (F,E), Native American (F,G), South Asian (H), European (l,d), or African
(K,L) source population. Thick and thin error bars represent 1 and 1.96 standard error of the estimate,

respectively.



Parameters (all models)

Length simulated sequence 100M
Samples per population 10
Mutation rate 1.25e7
Recombination rate 1.25e7
Generation time 25 years
Papuan - Ayta split 46 kya
East Asian -Ayta split 50 kya
European - Ayta split 55 kya
African — non-African split 70 kya
Denisovan 1 — Denisovan 0 split 200 kya
Denisovan 2 — Denisovan 0 split 200 kya
Denisovan 0 — Denisovan (Altai) split 300 kya
Neanderthal — Denisovan (Altai) split 400 kya
Denisovan (Altai) — African split 600 kya
African — Chimp split 4 mya
Time of sampling (Neanderthal) 60 kya
Time of sampling (Denisovan (Altai)) 40 kya
Time of sampling (all other pops) Present
Pop size Denisovan 0/1/2/Altai 1500
Pop size Neanderthal 2000
Pop size African 15000
Pop size non-African (initial) 5000
Pop size non-Africans (bottleneck 60kya-70kya) 2000
Pop size East Asian 3500
Pop size Papuan 3500
Pop size Ayta 3500
Pop size Chimp 30000
Admixture time / prop Neanderthal - non-African 68 kya / 0.02
Admixture time / prop East Asian - Ayta 2500/ 0.1

Table S1. Fixed parameters for all simulation models, Related to Figure 7.



Models
Parameters NULL |ALT1 ALT2 ALT3 |ALT4
Admix time / proportion 48 kya / 48 kya / - - -
Denisovan 1 — ancestor Ayta/Papuan |0.04 0.04
Admix time / proportion - 40 kya / 35 kya/ 35 kya/ 25 kya/
Denisovan 2 — Ayta 0.02 0.06 0.06 0.06
Admix time / proportion - - 45 kya / 25 kya/ 25 kya/
Denisovan 1 — Papuan 0.04 0.04 0.04

Table S2. Variable parameters for simulation models, related to Figure 7.



