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Figure S1. Full PCA computed on 1915 modern genomes, with projection of 3102 ancient 

genomes with smartpca. (Figures done with ggplot2 v. 3.3.3 R package https://cran.r-

project.org/web/packages/ggplot2/index.html)



LASER 

smartpca 

Figure S2.A – Top: PCA computed on 1915 modern genomes, with projection of 635 ancient 

genomes with LASER. Bottom: PCA computed on 1915 modern genomes, with projection 

of the same 635 ancient genomes with smartpca. (Figures done with ggplot2 v. 3.3.3 R package 

https://cran.r-project.org/web/packages/ggplot2/index.html)



Figure S2.B – Correlation between the position of the ancient individuals on the PCs 

calculated by LASER and smartpca . 

(Figures done with ggplot2 v. 3.3.3 R package https://cran.r-project.org/web/packages/

ggplot2/index.html)



Figure S2. – All the significatively negative admixture f3-statistics in the form 

f3(Turkmenistan_IA, Ancient population, TJY/TJE/TJA/TAB/TUR) calculated on the first 

dataset. We did not obtain significative f3 for TJY. (Figure done with ggplot2 v. 3.3.3 R 

package https://cran.r-project.org/web/packages/ggplot2/index.html)



Figure S3 – Full ADMIXTURE analysis for all ancient individuals 

(Figure done with ggplot2 v. 3.3.3 R package https://cran.r-project.org/

web/packages/ggplot2/index.html)

 Figure S4 – Full ADMIXTURE analysis for all present-day 

individuals (Figure done with ggplot2 v. 3.3.3 R package https://cran.r-

project.org/web/packages/ggplot2/index.html)
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Levant

Mesolithic

Israel_NatufianIsrael_Natufian_published

Neolithic

Israel_Middle_Late_PPNBIsrael_PPNBJordan_Late_PPNBJordan_PPNBJordan_PPNB_publishedJordan_PPNCJordan_PPNC_published

Chalcolithic

Israel_CIsrael_C_published

EMBA

Jordan_EBASyria_Ebla_EMBA

MLBA

Israel_LBA_AshkelonIsrael_MLBAIsrael_MLBA_publishedLebanon_MLBA_Canaanite_MBA.SG

IronAge

Israel_IA1_AshkelonIsrael_IA2_Ashkelon

Historical

Lebanon_Medieval.SGLebanon_Medieval_o1.SGLebanon_Medieval_o2.SGLebanon_Medieval_o3.SGLebanon_Medieval_o4.SGLebanon_Medieval_o6.SGLebanon_Roman.SG

Anatolia

Paleolithic

Anatolia_Epipaleolithic

Neolithic

Anatolia_Boncuklu_N.SGAnatolia_Kumtepe_N.SGAnatolia_NAnatolia_N.SGAnatolia_N_publishedAnatolia_TepecikCiftlik_N.SGAnatolia_TepecikCiftlik_N_o.SG

Chalcolithic

Anatolia_Arslantepe_LCAnatolia_Buyukkaya_ECAnatolia_CAnatolia_CamlibelTarlasi_LCAnatolia_Ikiztepe_LCAnatolia_TellKurdu_ECAnatolia_TellKurdu_EMC

EMBA

Anatolia_Arslantepe_EBAAnatolia_EBAAnatolia_EBA.SGAnatolia_TitrisHoyuk_EBA

MLBA

Anatolia_Alalakh_MLBAAnatolia_Alalakh_MLBA_outlierAnatolia_MLBA.SG

IronAge

Anatolia_IA.SG

Historical

Anatolia_Ottoman_1.SGAnatolia_Ottoman_2.SG

Iran

Mesolithic

Iran_Mesolithic_BeltCave_all_publishedIran_Mesolithic_HotuIIIb_all_published

Neolithic

Iran_GanjDareh_NIran_LN_SehGabiIran_TepeAbdulHosein_N.SGIran_Wezmeh_N.SG

Chalcolithic

Iran_C_HajjiFiruzIran_C_SehGabiIran_C_TepeHissarIran_C_TepeHissar_published

EMBA

Iran_BA_HajjiFiruz

IronAge

Iran_IA_HajjiFiruzIran_IA_Hasanlu.SG

Historical

Iran_Historic_GanjDareh

Turan

Neolithic

Uzbekistan_Bustan_EneolithicUzbekistan_ZamanBaba_N

Chalcolithic

Tajikistan_C_SarazmTurkmenistan_C_GeoksyurTurkmenistan_C_Geoksyur_publishedTurkmenistan_C_Namazga.SGTurkmenistan_C_Namazga_o.SGTurkmenistan_C_ParkhaiTurkmenistan_C_TepeAnau

EMBA

Iran_BA1_ShahrISokhtaIran_BA3_ShahrISokhtaTajikistan_BA_DashtiKozyTurkmenistan_EBA_ParkhaiTurkmenistan_Gonur_BA_1Turkmenistan_Gonur_BA_1_oTurkmenistan_Gonur_BA_1_o2Turkmenistan_Gonur_BA_3Turkmenistan_Gonur_BA_4Turkmenistan_Gonur_BA_publishedUzbekistan_BA_BustanUzbekistan_BA_Bustan_o1Uzbekistan_BA_Bustan_o2Uzbekistan_BA_Dzharkutan1Uzbekistan_BA_Dzharkutan2Uzbekistan_BA_KashkarchiUzbekistan_BA_KokchaUzbekistan_BA_SappaliTepeUzbekistan_BA_SappaliTepe_oUzbekistan_BA_SappaliTepe2

MLBA

Turkmenistan_LBA_ParkhaiTurkmenistan_LBA_Parkhai_oTurkmenistan_LBA_SumbarTurkmenistan_Parkhai_MBA

IronAge

Tajikistan_Ksirov_KushanTurkmenistan_IA.SG

Caucase

Paleolithic

Georgia_Kotias.SGGeorgia_Satsurblia.SG

Neolithic

Caucasus_lowlands_LNRussia_Caucasus_Eneolithic

Chalcolithic

Armenia_CCaucasus_lowlands_LC

EMBA

Armenia_Caucasus_EBA_KuraAraxesArmenia_EBARussia_Caucasus_KuraAraxesRussia_Caucasus_LateMaikopRussia_Caucasus_MaikopRussia_Caucasus_Maikop_NovosvobodnayaRussia_LateMaikopRussia_Steppe_MaikopRussia_Steppe_Maikop_o

MLBA

Armenia_LBA.SGArmenia_LchashenMetsamor.SGArmenia_MBAArmenia_MBA.SGRussia_Caucasus_LBA_DolmenRussia_North_CaucasusRussia_North_Caucasus_MBARussia_Steppe_Lola

Historical

Russia_Alan.SGRussia_Alan_o.SGRussia_SaltovoMayaki.SG

Steppe

Paleolithic

Russia_EHGRussia_HGRussia_HG_KareliaRussia_HG_SosnoviyRussia_HG_TyumenRussia_Kostenki12Russia_Kostenki14Russia_MA1_HG.SGRussia_Popovo_HGRussia_Sidelkino_HG.SGRussia_Sunghir1.SGRussia_Sunghir2.SGRussia_Sunghir3.SGRussia_Sunghir4.SGYana_UP.SG

Neolithic

Russia_Khvalynsk_EneolithicRussia_Steppe_Eneolithic

EMBA

Kazakhstan_Chanchar_MBA_publishedKazakhstan_Dali_EBAKazakhstan_Kanai_MBAKazakhstan_Kumsay_EBARussia_EBA.SG

MLBA

Kazakhstan_MLBA_DaliKyrgyzstan_BA_AygirdjalRussia_BolshoyRussia_LBA.SGRussia_LBA_Priobrazhenka

IronAge

Kazakhstan_IA_Chanchar_publishedKazakhstan_IA_TasbasRussia_IA.SG

Historical

Russia_Chalmny_VarreRussia_Sunghir6.SG

WesternSteppe

Paleolithic

Russia_HG_Samara

Neolithic

Russia_Steppe_Catacomb

EMBA

Bulgaria_EBA_Yamnaya_oKazakhstan_EBA_Yamnaya.SGKazakhstan_Mereke_MBAMongolia_Afanasievo_MongoliaRussia_AfanasievoRussia_Afanasievo.SGRussia_Caucasus_EBA_YamnayaRussia_EBA_Yamnaya_Kalmykia.SGRussia_EBA_Yamnaya_SamaraRussia_EBA_Yamnaya_Samara_published2Russia_Kalmykia_EBA_Yamnaya.SGUkraine_BA_Catacomb.SGUkraine_EBA_YamnayaUkraine_EBA_Yamnaya.SGUkraine_EBA_Yamnaya_publishedUkraine_Ozera_EBA_Yamnaya

MLBA

Kazakhstan_MLBA_AktogaiKazakhstan_MLBA_Alakul_LisakovskiyKazakhstan_MLBA_Alakul_MaitanKazakhstan_MLBA_Alakul_Maitan_oKazakhstan_MLBA_Alakul_SatanKazakhstan_MLBA_BylkyldakKazakhstan_MLBA_KairanKazakhstan_MLBA_Kairan_oKazakhstan_MLBA_Kairan_publishedKazakhstan_MLBA_KaragashKazakhstan_MLBA_OyDzhaylauKazakhstan_MLBA_OyDzhaylau_oKazakhstan_MLBA_SolyankaKazakhstan_MLBA1_AkMoustafaRussia_Mezhovskaya.SGRussia_MLBA_PotapovkaRussia_MLBA_PriobrazhenkaRussia_PetrovkaRussia_PoltavkaRussia_Poltavka_oRussia_Poltavka_publishedRussia_PotapovkaRussia_Potapovka_oRussia_SrubnayaRussia_Srubnaya_Alakul.SGRussia_Srubnaya_oUkraine_LateSrubnaya.SG

IronAge

Hungary_Prescythian_IA.SGHungary_Scythian.SGKazakhstan_Sarmatian.SGMoldova_Cimmerian.SGMoldova_Scythian.SGMoldova_Scythian_o1.SGMoldova_Scythian_o2.SGMongolia_earlyXiongnu_westMongolia_lateXiongnu_sarmatianMongolia_XiongNu_WE.SGRussia_Early_Sarmatian.SGRussia_EarlySarmatian_SouthernUrals.SGRussia_IA_EarlySarmatianRussia_IA_Scythian_questionableRussia_Late_Sarmatian.SGRussia_MiddleSarmatian_SouthernUrals.SGRussia_Sarmatian.SGUkraine_Chernyakhiv.SGUkraine_Chernyakhiv_o.SGUkraine_Cimmerians.SGUkraine_Cimmerians_o1.SGUkraine_Cimmerians_o2.SGUkraine_IA_WesternScythian.SGUkraine_IA_WesternScythian_o.SGUkraine_Scythian.SGUkraine_Scythian.WGC

Historical

Kazakhstan_GoldenHordeEuro.SG

CentralSteppe

EMBA

Kazakhstan_BA_ZevakinskiyKazakhstan_Botai.SGKazakhstan_CentralSteppe_EMBA.SGKazakhstan_Eneolithic_Botai.SGKazakhstan_Georgievsky_MBA_publishedMongolia_EMBA_Chemurchek_southAltai

MLBA

Kazakhstan_Andronovo.SGKazakhstan_CentralSaka.SGKazakhstan_LBAKazakhstan_LBA_Guruldek_publishedKazakhstan_LBA_MolalyKazakhstan_LBA_TasbasKazakhstan_LBA_ZevakinskiyKazakhstan_MLBA_Fedorovo_ShoendykolKazakhstan_MLBA_Fedorovo_ShoindykolKazakhstan_MLBA_KazakhMysKazakhstan_MLBA_ZevakinskiyKazakhstan_MLBA1_KyzlbulakKazakhstan_MLBA1_TaldysayKazakhstan_MLBA2_KyzlbulakKazakhstan_MLBA2_TaldysayKazakhstan_OutCentralSaka.SGKazakhstan_Sintashta_MLBA_o.SGRussia_Andronovo.SGRussia_Karasuk.SGRussia_Karasuk_o.SGRussia_MLBA_KrasnoyarskRussia_MLBA_Krasnoyarsk_oRussia_MLBA_SintashtaRussia_MLBA_Sintashta_o1Russia_MLBA_Sintashta_o2Russia_MLBA_Sintashta_o3Russia_MLBA_Sintashta_publishedRussia_Sintashta_MLBA.SG

IronAge

Kazakhstan_CentralTasmola_o1.SGKazakhstan_CentralTasmola_o2.SGKazakhstan_EIA_Birlik.SGKazakhstan_LIA_Georgievsky_publishedKazakhstan_Nomad_IA.SGKazakhstan_TianShanSaka.SGKyrgyzstan_OutTianShanSaka.SGKyrgyzstan_TianShanSaka.SGRussia_Tagar.SG

Historical

Kazakhstan_His.SGKazakhstan_Kangju.SGKazakhstan_Karakhanid.SGKazakhstan_Karluk.SGKazakhstan_Kimak.SGKazakhstan_Kipchak1.SGKazakhstan_Kipchak2.SGKazakhstan_OutTianShanHun.SGKazakhstan_OutTurk.SGKazakhstan_Turk.SGKazakhstan_Wusun.SGKazakhstan_Wusun_2.SGKyrgyzstan_Nomad_modern.SGKyrgyzstan_TianShanHun.SGKyrgyzstan_Turk.SG

EasternSteppe

Mesolithic

Kolyma_M.SG

Neolithic

DevilsCave_N.SGRussia_Fofonovo_ENRussia_Lokomotiv_Eneolithic.SG

EMBA

Mongolia_centralMongolia_preBAMongolia_eastMongolia_preBAMongolia_EMBA_Chemurchek_northAlaiRussia_BA_Okunevo.SGRussia_Kurma_EBA.SGRussia_Kurma_EBA_o.SG

MLBA

Magadan_BA.SGMongolia_Altai_MLBAMongolia_Khovsgol_LBAMongolia_MLBA_oMongolia_MLBA_Ulaanzuukh_SlabGrave

IronAge

Ekven_IA.SGKazakhstan_IA_Berel_PazyrykKazakhstan_IA_ZevakinoChilikta_1.SGKazakhstan_IA_ZevakinoChilikta_2.SGMongolia_Chandman_IAMongolia_earlyXiongnu_oMongolia_earlyXiongnu_restMongolia_IA_oMongolia_IA_Ulaanzuukh_SlabGraveMongolia_lateXiongnuMongolia_lateXiongnu_hanMongolia_lateXiongnu_oMongolia_XiongNu.SGRussia_EasternScythian_SouthernUrals.SGRussia_EasternScythian_SouthernUrals_o.SGRussia_IA_Ulaanzuukh_SlabGraveRussia_lateXiongnuRussia_Tuva_IA_AldyBelRussia_Uelen_IA.SG

Historical

Kazakhstan_GoldenHordeAsian.SGKazakhstan_Medieval_Nomad.SGKazakhstan_Nomad_HP.SGKazakhstan_Nomad_Hun_Sarmatian.SGKyrgyzstan_Medieval_Nomad.SGMongolia_earlyMed_oMongolia_earlyMed_TurkMongolia_earlyMed_Turk_oMongolia_earlyMed_UigurMongolia_earlyMed_Uigur_oMongolia_lateMed_KhitanMongolia_lateMed_MongolMongolia_lateMed_Mongol_oMongolia_lateMed_oRussia_Medieval_Nomad.SGRussia_Medieval_UstBelaya_AngaraRussia_OldBeringSea_EkvenRussia_OldBeringSea_UelenRussia_OldBeringSea_Uelen_publishedYana_Medieval.SG

Baikal

Paleolithic

Russia_AfontovaGora2.SGRussia_AfontovaGora3Russia_Ust_Ishim_HG_published.DG

Neolithic

Russia_Shamanka_Eneolithic.SGRussia_UstBelaya_AngaraRussia_UstBelaya_Angara_publishedRussia_UstIda_LN.SGUstBelaya_N.SG

EMBA

Russia_Shamanka_EBA.SGRussia_UstIda_EBA.SGUstBelaya_EBA.SG

Historical

UstBelaya_MED.SG

Europe

Paleolithic

Austria_KremsWA3Belgium_UP_GoyetQ−2_publishedBelgium_UP_GoyetQ116_1_published_allBelgium_UP_GoyetQ376−19_publishedBelgium_UP_MagdalenianCzech_Pavlov1Czech_Vestonice13Czech_Vestonice15Czech_Vestonice16Czech_Vestonice43France_Chaudardes_publishedFrance_Iboussieres25_1France_Iboussieres31_2France_Ranchot88_publishedFrance_Rigney1_publishedFrance_Rochedane_publishedGermany_Bockstein_publishedGermany_Burkhardtshohle_publishedGermany_FalkensteinGermany_HohleFels49_publishedIberia_ElMironIberia_HGIberia_HG.SGIberia_HG_publishedIberia_HG_published.SGIberia_UP_AzilianItaly_North_Villabruna_HGItaly_Sicily_HG_OrienteC_publishedItaly_South_HG_Ostuni1Italy_South_HG_Ostuni2Italy_South_HG_Paglicci133_publishedLatvia_HGLatvia_HG.SGLuxembourg_Loschbour_published.DGRomania_Muierii2Romania_Oase1Sweden_Motala_HGSwitzerland_Bichon.SG
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Figure S6 – Cross validation plot for ADMIXTURE analysis (Figures done with ggplot2 v. 3.3.3 R 
package https://cran.r-project.org/web/packages/ggplot2/index.html)



Table S1 – Contextual information for published ancient genome-wide data 

Table S2 – Contextual information for published modern genomes from all Eurasia 

Table S3 – Contextual information for modern genome-wide data from Central Asia 

(300k SNPs array) 

Table S4 – Contextual information for modern genome from Central Asia (Shotgun) 

Table S5 – All D-stat of the form D(Mbuti, Ancient pop; Iron Age Turan, 

TAB/TJA/TJE/TJY/TUR) 

Table S6 – All f3-admixture of the form f3(Ancient pop, Iron Age Turan; 

TAB/TJA/TJE/TJY/TUR) 

Table S7 - Significantly negative f3-admixture of the form f3(Ancient Pop1, Ancient 

Pop2; TJY/TJE/TJA/TAB) 

Table S8 – All f3-outgroup of the form f3(Ancient pop, Central Asia pop; Outgroup) 
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