Paccegnenne Jirojaeil mo AMepuke: HOBbIe JJaHHbIE OT JIPeBHUX '€ HOMOB

OaHOBpEeMEeHHO BBIILIN B CTaThH OT KOJUIEKTHBOB NaJleoreHeTHKOB Jcke Buinepcaesa u /Iapuga Paiixa

(>xypuauibi Science u Cell) ¢ 1TaHHBIMH 110 CEKBEHHPOBAHUIO B 0011€el CJI0KHOCTH 64 HOBBIX IPE€BHUX F€HOMOB H3
CesepHoii u FO:xH0ii AMepukn. OTKPBITHI He H3BECTHbIE PaHee MUrPaliOHHbIE MYTH, CBSI3BIBAIOIINE IBA
aMepHKaHCKNX KOHTHHEHTA, B TOM YHCJIe IOKa3aHo, YTO PacnpocTpaHeHue JioAel — HocuTeaell KyasTypbl KiloBuc, He
orpannunBaJjock CeBepHoil AMepHKOW, a MPpoXo/LKII0och B HO:kHyl0 Amepuky. I'eneTnyeckast ncropust AMepuKH
npeJcTaeT KaK pe3yJbTaT HECKOJIbKHX MATPAIHOHBIX HOTOKOB, PA3BETBJISIIOIINXCSI IO PA3HHIM PETrHOHaM, €
9MU30/1aMH CMeIIEeHHs U 3aMelleHus] MOMmyJIsIuil.

HUccnenys Bce Gombliiee YUCIO JPEBHUX TEHOMOB, AJIEOT€HETHKH MIPOABUIAIOTCS BIIEpes B PEKOHCTPYKIIMK KAPTUHBI 3aCEIeHUS
Awmepuku. [Ipryem eciu paHpliie OCHOBHBIE MHTEPECYIOIINE YUSHBIX BOIPOCH KACAIMCh MUTpaluH Jiojed n3 Cubupn yepe3 bepuHriio
Y MapuIpyToB X NpoaprxeHust 1o CeBepHO AMepHKe, TO Telephb aKIeHT B UCCIIEIOBAHUAX MIepeHeceH Ha X pacceleHue 1o 000UM
aMEpPUKAHCKMM KOHTHHEHTaM. DTOMY MOCBSAIIECHBI JBE CTaTbU KOJUIEKTUBOB IO/l PyKOBOJICTBOM MUPOBBIX JIMAEPOB (M KOHKYPEHTOB) B
o0JlacTy naneoreHeTuky -. dcke Buinepenesa (KomenrareHckuil ynusepeurert, [lanust), onyOnukoBaHHas B xkypHane Science, 1
IeBuna Paiixa (MenumHCcKas mkona apBapaa, CIIIA), omyonukoBanHas B xypHaie Cell.

B 0011eli ClI0XKHOCTH B IByX 9THX padOTax MpejcTaBlicHbl 64 HOBBIX CEKBEHHMPOBAHHBIX JIPEBHUX I'eHOMa, coOpaHHbIX B CeBepHOM 1
IOxHOI Amepuke, oT AJisicku 10 Yniin, OXBaThIBAIOIIMX BpeMeHHOH nepro B 10 Teicsd jieT. Takum 00pa3oM, YHCIIO U3yUYEeHHBIX
aMEPUKAHCKHX JPEBHUX T€HOMOB PaJMKAJIbHO YBEIMUYMIOCH (IO CHX MOP OBUIO CEKBEHUPOBAHO TOJIBKO 6 TEeHOMOB CTapiiie 6 ThICS4
JIET).

Pa6ora rpynnel BuiiepciaeBa (ctatbs B Science)

B pa6ote Buiepcriesa 1 ero Kojier ceKBEHUPOBaHBI 15 IPEBHUX I'€HOMOB U3 KOCTHBIX OCTAHKOB, HAlJIGHHBIX HA AJISICKE, B
Bpuranckoit Konmym6un (Kanana), 8 HeBane, B Bpasumum, Ynim u Aprentune, Bo3pact octankoB coctasiisii ot 10700 mo 500 ner.

CeKBEeHUPOBAHHBIN I'€HOM C AJISCKH (BO3pACT 9 ThIC. JIeT) ObLT POJICTBEHEH paHee TPOYMTAHHOMY aISICKWHCKOMY TeHOMY; aBTOPBI
OTHECIIM UX B TIOMYJISILIN  «JIPEBHUX OEPUHTHIAIIEB», KOTOpast ocTaBajiach B bepuHruu, B To Bpems Kak eute 17,5 — 14,6 Thic. et Ha3aj
OT Hee OT/IeJIMIIUCH JIBE BETBU: CEBEPHBIX U I0KHBIX KOpeHHbIX aMeprKaHiieB (NNA u SNA). CeBepHast BeTBb IOIILJIa HA BOCTOK
Kanazpl, a 10:kHas1 BETBb JOBOJILHO OBICTPO MpojBUraiach Ha or CeBepHoit AMepukH, a 3ateM U B IOxHyl0 AMepuky.

CekBeHUpOBaHHBIE reHOMBI 13 Tietepsl Spirit Cave (HeBaga) oka3aiuch reHeTU4ecky OJIM3KK K paHee MPOYMTAHHOMY AH3MK- 1

(12 700 net), KOTOPOro CBA3LIBAIOT C KyJIbTYpbl KitoBuc. B To ke Bpemsi, nHauBu bl u3 Spirit Cave ObUIM HOCUTEISIMH JIPYTOM
TpaJLIN U3TOTOBJICHNUS OPyAnH (3amafHast KyJbTypa YepelKOBbIX HAKOHEYHMKOB). PaHee cuntany, 9To momyssiniy Ky IbTyphl
KroBuc 1 3anaiHBIX YepeIIKoBbIX HAKOHEYHUKOB, XKUBYILHE 110 pa3Hble CTOPOHBI CKAMCTHIX TOP, TEHETUYECKH Pa3/INIHbl, TETEph Ke
HaiijieHa CBSI3b MEX/y HUMH. DTO JOKA3bIBAET, YTO HET KECTKOHM acCOLMAIIMI MEK/ly TeHAMHU U KYJIbTypaMH.

Boree Toro, o6pasiel u3 Lagoa Santa B Bpazumuu (10400 — 9600 steT Ha3am) Takke OOHAPYKIIIM TEeHETUIECKOe CXOICTBO ¢ AH3MK- |
(110 mMpoKoreHoMHbIM Mapkepam U rartorpynnam MTJHK) u ¢ odpasuamu u3 Spirit Cave (1o rarmiorpyrmmam Y-XpoMOCOMbl). Jta
reHeTH4ecKas CBs3b MeXIy ApeBHUMU reHomamu u3 CeBepHo#t 1 0xHOI AMepuKy, pa3aeneHHbIMU THICSTYaMU KMJIOMETPOB, ITpUBea
aBTOPOB K MJee X 00IIero npoucxoxaeHus. OHU MpeArnosiaraioT, 4to pacceieHre Hocutelier KyabTypbl Kiosuc o CesepHoit
AMepuKe MPOAoIKUIOCh U Aajblie — B LlenTpansayio u FOxHYI0 AMEpUKY, IPHYEM 3TO PACIIPOCTPaHEHHE HA IPYroil KOHTHHEHT
MIPOUCXOJIUIIO IOBOJILHO OBICTPO.

Takum 00pa3oM, yueHble OTBETHIM Ha KJIIOYEBOW BOMPOC /151 COBPEMEHHbBIX UHJICHUIIEB — MOJTBEPANIIN, YTO OHU JCUCTBUTEIILHO
MPEACTABIISIOT COOOM KOPEHHOW HAPOJ, MX MPEIKH MPOMCXOIAT OT MaJlc0aMEePHKAHIIEB.

Jasnee, JaHHbIE TOBOPST B MOJIb3Y TOrO, UTO OBUIO HE OJHA, & HECKOJIbKO Murparmii u3 CeBepHoil AMepuku B FOxHy10, IPH 9TOM
BO3HHUKJIO HECKOJIBKO I'PYIIT, KOTOPBIE B JaJbHENIIIEM CMEIINBAINCE MeXay coboi. Harpumep, yueHbsle 0OHapy kMM reHeTHIEeCKUH
KOMIIOHEHT, POJICTBEHHBIII COBPEMEHHOMY, KOpeHHOMY Hapody B Mekcuke (Mixe), pacripoctpanuBimiics 1o IOxHoit AMmeprke okoso
6000 ner nazaa u no CeeepHoit AMepuke okojio 1000 et Hazan. Ho npu 3ToM npoucxoansio He 3aMelieHre NOoMyJIsuil, a cMellleHue.

B pa6ote BuiiepceBa npogoykiiIcs U MOUCK KOPHEH 3araJlouHoro aBCTpajia3uiicCkoro KOMIIOHEHTa B TeHOME KOPEHHBIX
amepuKaHueB. Panee 3T uccnenoBateny HAIIA ero Y HEKOTOPBIX COBPEMEHHBIX aMAa30HCKUX MHIEHIeB. [le1alTcs IONbITKY CBSA3aTh
9TOT KOMIIOHEHT ¢ OCOOEHHOCTSIMU B CTPOSHHH Yeperna, OOHAPYKEHHBIMH Y HEKOTOPBIX NaJIC0AMEPUKAHIIEB (3TH aHTPOIOJIOTNYECKUe
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0COOEHHOCTH OJIMIKE K a3UATCKUM U aBCTPATIMICKUM, HO He K MHIerckuM). M3ydenHbie unauBubl u3 Spirit Cave u Lagoa Santa takxke
OTJIMYATKCH 10 CTPOEHHUIO Yeperna OT COBpeMeHHbIX uHjieiieB. Ho cBsi3b MOP(OIOrnueckux 0COOSHHOCTEN ¢ aBCTPaIa3uACKUM
reHeTMYeCKUM KOMITOHEHTOM TPE/ICTABIISETCS] COMHUTEILHOM — MCKOMBbIN KOMIIOHEHT B JAHHOW paboTe ObUT HANEH B IPEBHUX
reHoMax u3 Lagoa Santa, Ho He u3 Spirit Cave. ABTOPHI CKJIOHSIIOTCSI K TOMY, UTO «IaJeoaMepruKaHcKas» popMa deperna Morja CTaTh
PEe3yJIbTATOM BJIMSIHUSI MHOXECTBA (DAKTOPOB, BKJIIOYAs U3OJIAIIHUIO U Jipeiid reHoB.

Yro KacaeTcs aBCTPaa3UIiCKOro FeHETUYECKOro KOMIIOHEHTA, TO, KaK CUATAET COaBTOD cTaThi B Science JIsui Meinbliep, apxeosior
u3 Yuusepcurera lannac B Texace, oH MOKET ObITh CBSI3aH ¢ HEOOJIBLION MOMYJIsANMer MUTPaHTOB U3 CHOUPH, KOTOPBIE OTACIHUIINChH
OT OCHOBHOI MHUT'PallMOHHOM BOJIHBI ¥ KAKUM-TO 00pa3oM, 6e3 cMelienus Jouum dyepe3 CeBephylo Ameprky 1o IOxuoii. OnHako,
OTKY/a U3HAYAJILHO ObLI TOJIyYeH 3TOW CUOMPCKOM NOMYJISAIMeH aBTPaIa3uiCKU TeHETUYECKUI KOMIIOHEHT, OH He YTOYHSIET.

Ha cxeme mpescraBiieHa peKOHCTPYKIMsS O BuuinepeieBy HauaabHBIX TANoB 3aceeHus] AMepUKH. [l peBHUE TeHOMBI ¢ AJISCKU
(TrailCreek u USR1) oTHOCATCS K MOMYJISILIAK JIPEeBHUX OEPUHTUIILIEB, OT KOTOPOU OTBETBUJIACH JIMHUSI KOPEHHbIX amepuKaHiieB (AB
split, MAJTMHOBBINA IYHKTHP), BIIOCTICICTBUN Pa3/Ie/IMBINASCS Ha BETBUA CEBEPHBIX U I0KHBIX KOpeHHBIX ameprKaHieB (NNA u SNA).
UPo00A ((proneToBbIi yHKTHP) — FMIIOTETHYECKast MOMYJISILKS, He UMeloIast 00pa3oB (BO3ZMOXKHO, HECYINAsi ABCTPATA3UICKUI
TeHETHYECKUI KOMITOHEHT).

A Alaska/E.Beringia

Glacial ice
TrailCreek

USR1 ~15.5 kya

NNA-SNA split

Unsampled

population

'UPopA' Pacific NW. 5nzick1

: @
" ~~Rocky Mts.
Great Basin

PexoHCTpyKuus mepBbIX 3TarnoB 3acesneHnss AMeprky. Cepble KpyKKH — U3yUeHHbIE IpeBHNE 00pasiipl. MaJIMHOBBIN IyHKTHUD —
JIMHYS] KOPEHHBIX ameprKaHieB (AB split), BlocieACTBUM pa3AenuBIIasics Ha BETBU CEBEPHBIX U I0KHBIX KOPEHHBIX aMEPUKAHIIEB
(NNA u SNA). UP00oA (¢prosieToBbII yHKTHP) — TUIIOTETHYECKAsT OMYJIALHMs, HEe NMeIolasi 00pa3oB (BO3MOKHO, HECYIIast
ABCTPAJIA3UICKUI FeHETUYECKUI KOMIIOHEHT).

Ha cxemax B u C nokazana pekoHcTpykims paccenienus o CesepHoit u FOxHo# Amepuke. Ha pucynke B — nepuoa ot 14 1o 6 Teic.
JIeT Ha3a/l: BETBb I03KHBIX KOPEHHBIX aMmeprKaHiieB (SNA) ObicTpo pacnipocrpaHsiercst Ha 1or CeBepHoit AMepuky, B LleHTpasbHy0 1
IOxny0 AMepuky. B CeBepHOil AMepuKe TeM BpeMEeHeM MPOUCXOAAT mpotiecchl cmemnenns Beteeid NNA 1 SNA, ux pe3yibraToMm
cTana, B YaCTHOCTH, MOMYJIALMs, K KoTopoi oTHOocuTCsl KeHHeBuKckuil yenosek. Ha pucynke C moka3aHa SKCIaHCHS MOITYJISLIN 13
enrpanpHoii AMEepHKH Ha ceBep U Ha Ior 0KoJio 8,7 Thic. JeT Hazaq. B IOxHON AMeprke Ta MUTpallMOHHAS BOJIHA Jajia HA4aio
COBPEMEHHBIM 10’KHOAMEPHUKAHCKM MHIEHIIaM.
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Pexoncrpykims paccenenus o CesepHoit u FOxno# AMmeprke. B — mepron ot 14 10 6 ThIC. JIeT Ha3a/1: BETBb I0JKHBIX KOPEHHBIX
amepukaniieB (SNA) ObicTpo pacrnipoctpansiercsi B Llenrpaibhyio u I0xuyio Amepuky. B CeBepHoii AMeprKe KpyroBbIMU
cTpesioukam nokasaHo cmerenue BetBeit NNA u SNA. C — skcnaneus u3 LlenTpanbHoOl AMeprKy Ha ceBep M Ha o OKOJIO 8,7 ThIC.
net Hazaf. CupeneBbiM nyHKTHpoM (UPOpA) nokazana runorerryeckast momyssius (6e3 o6pasios).

Pao6ora rpynns! Paiixa (cratbs B Cell)

B crarbe komanapl Paiixa npeacraBieHo ene Oobliee 4ucio — 49 cekBeHMPOBaHHbBIX TeHOMOB u3 LlenTpansroit u H0xHOI AMepuku
(Bpasumus, Ynmm, AprentuHa, [epy, Bemus) Bozpactom ot 10 900 mo 700 xer.

Tak xe, Kak u B pabote Busuiecnesa, B padote Paiixa oOHapyskeHa reHeThuIecKkas OJIM30CTh 10KHOAMEPUKAHCKUX 00pa3IIoB: U3
Bpaswmn (Lapa do Santo, 9600 ner Hazan), n3 Ywmu (10900 Toic. et Hazam) u Bemmza (9300 et Ha3am) ¢ reHOMOM AH3HK-1,
ACCOIMUPOBAHHBIM C KyJIbTypoil KitoBrc. ABTOPHI IPUXOIAT K TOMY € BHIBOY, UYTO U aBTOPHI OIMMMCAHHON BHIIIE CTATHU: MOITYJISAIIAN
KyibTypsl KitoBuc pacnipocrpansiiuch B LleHTpansayo u FOkHYI0 AMEpUKY, IPUYEM C JIOCTATOYHO OOJIBIION CKOPOCTHIO, IPUHECS
TyJia CBOU reHETUUECKUI KOMIIOHEHT. XOTs apxeosiornyecku Kyiabrypa Kiosuc He npociexuBaercs B FOxxHol Amepuke.

Ho, HaunHas co BpeMeHH 9 ThIC. JIeT Ha3a] UCCIEA0BATEIIH YKe He HAXOIAT TeHeTHYecKoro KomroHeHTta Kiosuc B
10’KHOAMEPUKAHCKUX reHoMax (00 3ToM roopsT oopasisl u3 [lepy 8600-3300 et Hazam). OHM paclieHUBAIOT 9TO KaK MPU3HAK
MAcCIITAOHOTO 3aMeleH sl MonyJisui. Y npeanonaraot, 4To OHO CTalo pe3yJIbTaTOM JIPYroil MUTPallMOHHOM BOJIHBI 13 CeBepHOil B
IOxHy10 AMepuky. U 3a 3TUM MaciiTaGHbIM U3MeHeHHeM 9 ThIC. JIET Ha3a/l BIUIOTh [0 HacTosiero BpemeHu B LlentpaibHoit u FOxHO#
Awmeprike HaOMOaeTCsl OTHOCUTENbHASI TeHeTHYeCKast CTaOUIIBHOCTb.

ABTOpBI TaKKe HAIIUIM, YTO JpeBHKE oduTaTe n ocTpoBoB YeHnHen 63 Kamidopaun (koTopsie B TO BpeMsi ObUIM YacThbi0 MATEPHUKA)
OblT pocTBeHHBI HaceseHnio LlerTpanbHeix AHL. OHM MPEATosaraoT He ONMCaHHYI0 paHee MuTparmio okoso 4200 siet Hazaz,
HECYIIYI0 3TOT FeHeTUYeCKHUid KOMITOHEHT oT KamicdopHuu B AHIBL. DTO elle OUH BHISBJIEHHBII MOTOK reHoB Mexay CeBepHOU 1
IOxHOI1 AMepUKOA.

Paiix u ero coaBTOpbl IPOBEPHIIM U OOHAPYKEHHBII NIMU paHee aBCTpalla3uACKUI Cliell Y KOPEeHHBIX amepuKaHieB. [Ipexie onn
O61)HCHHI[I/I €ro BKJiaaomMm TUIIOTETUYECKOM MNomnyJjaauun Y, KOTOpas NpUHECa I€Hbl, POACTBEHHLIC NOMYJIALIMAM OHI'C, ITalryacaM U
aBcTpanuiiiaM. Tereps OHM IPOBEPUIIM ITY TMIIOTE3Y Ha APEBHUX reHoMax 13 KOkHOM AMepHKH, HO He HAIlUTM Y HUX
ABCTPAJIA3UICKOr0 KOMIIOHEHTa, IPUTOM, YTO Y MHOTMX UHAMBUIOB U3 bpasummu (Lapa do Santo) otmeuanach HeoObIuHasT



Mopdcosorus yepena. [lomynsius Y Tak v 0CcTaaach 3araKou.

Ha cxeme mpejicTaBiieHa peKOHCTPYKIMsI 3acesieHrst AMEPUKH 1Mo HOBbIM JJaHHbIM OT Paiixa. Crpenku, obo3HauenHsie ANCESTRAL
A 1 ANCESTRAL B, yka3bIBaloT Ha I03KHYIO M CEBEPHYIO, COOTBETCTBEHHO, BETBU KOPEHHBIX aMeprKaHIeB. CeBepHas BETBb BeJET Ha
foro-BocTok Kananpt (Ancient Southern Ontario), 10:kHast BETBb pacripocTpansiercs B I0xHyl0 AMeprKy B BUAE TPEX MHUTPallIOHHBIX
BOJIH, KOTOPBIE PaCXOAATCS MO pa3HbIM pernoHaMm. ['oyOsiMu cTpesikamu 0003HaYeHbl MUTPALliY, HECYIINE TeHETUIEeCKII KOMIIOHEHT
KJ10BHC; 3e1eHbIMI CTpeIKaMy — MUTPaLliH, HECYIIME UHOW TeHETUUYECKUI KOMITOHEHT; OpaHKeBasl CTpesika 0003HavaeT
reHEeTHYECKHii IOTOK OT ocTpoBoB UeHHen k HacesteHuio LleHTpanbHbix AHa. Kpectuku B Kpykouke 0003HaYaloT Mecra, Iie
OOHapyKeHO 3aMelleHNe MOMyJIALNIA.
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PexoncTpykuus 3acenenust Amepuku 1o HoBbIM JaHHbIM OT Paiixa. ANCESTRAL A, ANCESTRAL B — oxHas u ceBepHasi,
COOTBETCTBEHHO, BETBU KOPEHHBIX aMEPUKAHIIEB. ['0JIyObIMU CTpesikaMu 0003HAUCHBI MUTPALIMH, HECYIIME TeHETHUSCKUIA KOMITOHEHT
KJ10BHC; 3€1€HbIMY CTPEIKaMK — MUTPALIH, HECYIINE UHOW TeHEeTUUECKUI KOMITOHEHT; OpaHXeBasl CTpesika 0003HavaeT
reHeTHYeCKUii OTOK OT ocTpoBoB YeHHen k HaceseHuio LlenTpanbHbix AHa. Kpectrku B Kpy)kouke 0003HAYaloT MecTa, Tie
0OHAPYKEHO 3aMeleHHE TTOIYIISILIUM.
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