JpeBHHe reHOMbI U3 3anajHnoil A¢ppuKn yTOYHHUIU 1eTAJH PAHHEll HCTOPUH
yeJi0BevYeCcTBa

I'eHeTHKH NpoaHaIN3upoBaJu aApeBHUE reHoMbl 13 Kamepyna Bo3pactom 8000 u 3000 jieT 1 ¢ HX MOMOIIbLIO O-HOBOMY
B3IJISIHYJIU HA paHHIOI0 (A pUKAHCKYI0) HCTOPHIO YeaoBedecTBa. OHH BbIIeJWJIH B Hell YeThbIpe 0CHOBHBIX JIMHIU U TPH
OCHOBHBIX y3JIa BeTBJIeHUs. B yacTHOCTH, MOKa3aJii, YT0 0XO0THHKH-coOoupaTeau [lenTpasbHoii A¢puku 0T e MIHCH OT
OCHOBHOTO CTBO0JIa B TO Ke BpeMsI WJIH Jake paHbllle, YeM 0XO0THHKHU-coObupaTean IO:xHoi Adpukn, a muans
HeacpuKaHCKOro yejoBedecTBa chopmupoBasgach B Bocrounoi Adpuke.

HoBble nanHble 10 JpeBHIM a(pUKAHCKUM I'eHOMaM J0OABHIM IITPUXU K KapTHHE paHHETo, a)pUKaHCKOr0, 3Tana NCTOPUH
COBPEMEHHOTO0 uelioBeKa. | eHeTnueckoi nagopManuu o0 3TOM 3Tare uMeeTcs KpaiHe mano, Tak kak JJHK mioxo coxpansiercs B
9KBATOPHAIBLHOM KJIMMaTe, MO3TOMY KaXIbli IIar ocoOeHHO LieHeH. MccieioBaHue BHIITOJHEHO KOMaH/I0H T'eHETHKOB T0J1
pykoBojcTBoM [[aBupa Paiixa (Menununckas mkosa ['apBapaa) u onyOnukoBaHo B xkypHane Nature. BriepBbie ObLM U3yUYeHBI
JpeBHUE TeHOMBI ¢ TeppuTopun LlenTpanpHoi/3anagaoi AQpuku.

ABTOpHI ITPOAHATIM3NPOBAJIM TEHOMBI YEeTHIpEX MHANBHUIOB (BCe /IeTH) U3 3axopoHeHui B nemepe Illym Jlaka Ha ceBepo-3amane
KamepyHa. DTOT apXeoI0ruuecKuii CailT 3MOXY MO3AHEro IUIEHCTOLEeHa 1 FoJIoLieHa Ha TeppuTopuu 3anaaHoi Adpuk (1o gpyroi
tepmuHosiorurt KamepyH otHocsT K LieHTpanbHoi Adprke) XpaHUT ciie/ibl OOMTaHus YesloBeKa, HaunHasi co BpeMeHu 30 ThiC. JieT
Hazaj. V3yuyeHHble OCTaHKM OTHOCSITCS K MePEXOTHOMY MEPUO/Y OT MO3/HEro najeonura K xesnaesHomy Beky (8000 — 3000 net Hazan).

Vuensle pabotanu ¢ 18 ckeneramu, u3 mecty UM yaanocs ussieub JHK, B uetsipex o6pasuax JHK okazanack nmpurogaHou s
ananm3a. [IBa 6ounee npesHux uHamBuaa (2/SE I u 2/SE 1) ¢ natuposkoii okono 8000 siet Haza — 3To Majbuuku 4 u 15 net; nea
6ousiee monofpix (4/A u 5/A) ¢ natuposkoit 3000 et Ha3an — manbuuk 8 JieT u geouka 4 ner. [JJHK cekBeHMpOBaIM C MOKPHITHEM OT
0,7x mo 7,7x, ananm3oMm oxaueHo 0koJio 1,2 mutH SNP Ha renom. i cpaBHEHUS MCHOJIb30BAI TEHOMHBIE JaHHbBIE 63 COBpEeMEHHBIX
WHIUBHUIOB U3 MATU TOMYJISALINN.

Ilamnorpynmsl MTAHK 1 Y-xpomocoms! y naausros u3 llym Jlaku npuHagiekan K JMHUSAM, XapaKTepPHBIM 111 COBPEMEHHOTO
Hacenenust Adpukn oxHee Caxapsl. [To MTJHK 310 ramorpynma LOa, mmpoko pacnpoctpaneHHas o Adpuke (ee Heciu 6osiee
npesuvie 2/SE I u 2/SE 1) u rarutorpynma L 1c, xapakTepHast Kak it 3eMJIC/IEIBIEB, TaK U JIJIs1 OXOTHUKOB-COOMpaTesien
HenrpanpHou u 3anamHoit Adpuku (ee Hecin 6osee Mosoapie 4/A u 5/A).

Y-xpomocomsl y 2/SE I u 4/A npunaaiexany K Makporariorpymmne B, 4yacto Bctpedalomieiicsi y CoBpeMeHHbIX OXOTHUKOB-
cobupareneii LlentpanbHoit Adpuku. A Bot y unaueuaa 2/SE 11 o6napyxkena ramiorpynna AOO, apeBHeliias BeTBb Ha gepeBe Y-
XpOMOCOMBI: OHa Bo3HMKJIa OT 300 10 200 ThICSY JIeT Ha3a/, ¥ U3 ee JeJIeHHs BIOCIIeICTBUM 00pa30BaIMCh BCE HBIHE CYILECTBYIOLIHE
BetBH. Cpenu coBpeMeHHbIX nomyssinyii AQO BcTpedyaeTcs ToJbKO Ha 3anafge KamepyHa. YueHsble AeaioT BEIBOA, YTO HAa JaHHOMN
TEPPUTOPHM 3Ta TaIUIOTpyIIa MpocymiecTBoBaia Kak MuHUMYM 8000 seT.

[Ipoananu3npoBaB reHOMBI TI0 cerMeHTaM o0Irero mpoucxoxkaeHus (identical by descent , IBD), ydeHble BRIYHCIIUTN CTETICHb POJCTBA
n3ydeHHbIX MHIUBUAOB. Bonee npesane 2/SE I u 2/SE 11 oka3anmch CBs3aHBI pOJCTBOM YETBEPTOH CTETIeH U, a Oojiee Mosomsie 4/A u
5/B — poacTBOM BTOPOI1 cTeneHu. DTOT (PaKT COINIACYETCs C apXe0JIOTMYECKUMU MpeCcTaBlIeHnAMH, uTo 3axopoHenue B [llym Jlake
HOCHUJIO CEMEUHBII XapaKTep.

Jlns onpeaeseHus nosoxeHus nHAMBUAOB u3 lllym Jlaku B KOHTEKCTe APEBHUX M COBPEMEHHBIX a(DpPUKAHCKUX MOMYJISINI aBTOPHI
MCIIOJIb30BAJIM METOJ aHAJIM3a IJ1aBHBIX KoMIoHeHT. [1o rpacduky PCA onu otmevaiot, uto uHauBUAb U3 Illym Jlaku cMeleHs! ot
nonyJisiuui 3anagHoi AQppUKK B HalpaBJIeHHUH OXOTHUKOB-coOupareneii LlenrpanbHoit Agpuku. B To jxe BpemMsi coBpeMeHHbIe
OXOTHHUKH-coOMpaTes Ha 3anane KamepyHa He SIBJASIOTCS UX NPSMBIMH IIOTOMKAMH.


https://www.nature.com/articles/s41586-020-1929-1
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AHain3 r1aBHBIX KOMITOHEHT JIPeBHUX (3aIll0JTHEHHbIC 3HAYKN) U COBPEMEHHBIX (ITyCThIe 3HAYKN) a(ppUKAHCKUX MOITYJISIANA.
Nunusune uz Hlym Jlaku 0603HaYeHB! CHHIME 3BE3I0YKAMHU.

AHanusupys ApeBHUE reHOMbl U3 KamepyHa, reHeTUKY o-HOBOMY B3IVISIHY/IM Ha appUKAHCKUI EpUOJ HCTOPHUHM COBPEMEHHOTO
yesoBeka. OHU BBIIEJSIOT B 3TOM MEPHOJIE YEThIPe OCHOBHBIX JIMHUM: 1) oXoTHUKU-coOuparenu I0xuHol Adpuku; 2) OXOTHUKH-
cooupatenu LlentpanbHoil Adpuky; 3) ocTanbHble NOMYJIALNE COBPEMEHHOTO YelIoBeKa; 4) HOMy/ISALUY HeN3BECTHOM ITOKa IPUPOAB,
o6o3HaueHHbIe Kak “ghost”. Ha nmocTpoeHHOM nMu (hUIIOreHeTUIeCKOM [IepeBe pacioyiokeHbl TP OCHOBHBIX y3J1a BETBJIeHUs. B
MIEPBOM Y3Jie Pa3esIsioTCsl 3TH YEThIPe JIMHUK: OXOTHUKYU coduparenu I0xuoi Adpuku (kpacHas muausi), LlenTpanbHoi Adpuku
(uepHast TMHUS, KOTOPBIE 3aTE€M OHM JIEJIATCS HAa BOCTOYHYIO M 3alaiHyl0 BETBH, 3allagHas jajia Havaio naausnaam us [lym Jlaku; Bce
OCTaJIbHBIE MOMYJIALMU (OpaH)eBast TuHUsI) U “ghost” (rosyOast uHust). PaHee camoii ipeBHEN IPyIION, OT/ASUBIIEHCS OT OOIIEro
CTBOJIA, CYUTAIIUCH I0KHOA(PPUKAHCKIE OXOTHUKH-cobuparenu (250-200 Toic. et Hazan). HoBble JaHHbIE TOKA3aJHU, YTO
LEHTpaIbHOA(PPUKAHCKME OXOTHHKH-COOMPATEIIN OTASNIMIINCH B TO e BpeMs Win Jaxe pabiue (300 — 200 Thic. et Hazan).

Uro kacaercs «npuspadHoi» (“ghost”), HeM3BeCTHOI NMOKa a(PpUKAHCKON MOMYJISLIUY, TO CTOUT NOJYEPKHYTh, YTO 9TO MOMYJIALUA
COBpEMEHHOTO0 uelioBeKa («ghost modern»), 6€3yc/IOBHO, OTJIMYAETCS OT JPeBHEH HecarmmeHTHO!N apprKaHCKOM NOMyJIAIIN
Heu3BeCTHOI mpuposl («ghost archaic»), koTopas Takke octaBuia ciefl B 3anagHoi win CeBepHoil A(prKe, HO HAMHOTO paHbIIE.


http://xn--c1acc6aafa1c.xn--p1ai/wp-content/uploads/new-1228.jpg
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Cxema BeTBJIeHHs Ha a)pUKAHCKON CTaU UCTOPUH COBPEMEHHOTO UelsloBeKa (A) M MpuMepHast IPUBSI3KA THX COOBITHH K PErHoHam
Adpuku (B). JIuHUM OXOTHUKOB-COOMpaTeieil 0003HaYeHbI COOTBETCTBYOIMMY 1iBeTamu: FOxHast Adpurka (kpacHbiit), [leHTpanbHast
Adpuka (uepHnslit), Bocrounass Adpuka (opaHxkeBblil), 3anagaas A¢puka (3eyeHslii). L[BeTHbIe naTHa 0003HAYAIOT TIPHIMEpPHbIE
PETHOHBI TIPOKUBAHS ITHX MOMyJIAImiA. TepMuHOM “ghost” 0603HaUeHa TPUMeCh HEM3BECTHOM MOIMYJIAIMA. MecTO pacroyiokeHus
[Iym Jlaku 0603HaUEHO CUHEH 3BE30YKOM.

BTopoil KpynHBIil y3e/1 BETBJICHUS Ha JINHUM «BCEX OCTAJIbHBIX MOMYJISLIUI» pa3aesni Nomy/sauun 3anagHoi Adpuku (3e1eHast
smHusA) 1 BocrouHoi Agpuky, B ee mpeaenax OTAeIIach BeTBb, BHIIEAIIas u3 A(QPHUKH 1 JaBIIas Hayajao BceMy HeappuKaHCKOMY
YeJI0BeUeCTBY (Ha PUCYHKE JKeNTas IMHUS, 0003HaueHHast Kak French). ABTOpBI MOATBEPAWIIM THIIOTE3Y, YTO STO HPOM3OLLIO B
Bocrounoii Agpuke, naTupoBka 3toro coostust oT 80 10 60 ThIC. JIeT Ha3an. Ha MUTOXOHIpUALHOM JepeBe OHO MapKHUPYeTCs
nosiByieHreM rariorpymisl L3 (Bo3aukia B Bocrounoit Adpuke okomno 70 TeIC. €T Ha3a[), a Ha Y-XpOMOCOMHOM IepeBe —
nossyieHreM rarorpymmnst CT.

Tpernii y3en BeTBIIEHUSI CBSI3aH C BbIEIEHUEM MOMYJISIMIA SI3bIKOB OaHTY Ha 3anaJHOW BeTBU. [ eHeTHuecKue JaHHbIe He TOITBEPININ
W3HAYaJIbHYIO TMIOTe3Y, 4To nHAuBUAb 3 lllym Jlaku npuHaiexany K IpeKoBOM It HOCUTENeH A3bIKoB OaHTy nommysuui. OHu
OKa3aJIMCh TeHETUYECKH OJIMKE K HOCUTEISIM SI3bIKOBOI BETBHU IpaccUIIZIC, CECTPUHCKOM 110 OTHOILIEHUIO K OaHTYy.

UrtoObl TOUHEE Pa3o0paThCs B IPUPO/IE HEM3BECTHOM MOMyJisiiuy “ghost” u GoJiee AeTalbHO NPEICTABUTh KapTHHY a(pUKaHCKOM
HCTOPHH YeJI0BEUeCTBa, HeOOX0AMMO HcCeA0BaHNe OOJIBbIIEro KoJIuJecTBa FeHOMOB U3 A(puku. ABTOPBI HAIEIOTCS, 4TO Oyayluee

MPEJOCTAaBUT TaKyl0 BO3MOXKHOCTb.

mexcm Haoeoxrcovr Maprunoii
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