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MapuwpyTbl pacceneHna Homo
Sapiens n3 AQpMKM No AaHHbIM
MTOHK 1 Y-xpomocombl

Nature Reviews | Genetics

KapTuHa pacnpocTpaHeHunA
rannorpynn mtAHK u Y-
XPOMOCOMbI B LLe/IOM coriacyeTca
C rMnNOTe30M HeJaBHero
adPUKAHCKOro NPOUCXOXKAEHMUA
Homo Sapiens
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[lpesHenwmne aHaToMn4eckn cospemeHHble ntogu B Appuke: Omo | n Omo

PeKkoHcTpyKuma yepena Omo |, Bospact 195 Tbic. 1.



[emorpadua apesHero Yenoseka. lemorpaduueckuii B3pbis B Abpuke?
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Distributions of younger adult (~20 to 40 y old) versus older adult (240 y old) for late archaic humans (LAH),
Middle Paleolithic modern humans (MPMH), and earlier (Early and Mid) Upper Paleolithic modern humans (E/MUP).
Trinkaus, 2011



HeCcKoNbKO BOJIH pPacCCe/lIieHNA dHATOMUNYECKN

COBPEMEHHOr0 YyenoseKka 13 AppuKkn

Templeton, 2002

articles

Out of Africa again and again

Alan R. Templeton

Department of Biology, Washington University, St Louis, Missouri 63130-4899, USA

The publication of a haplotype tree of human mitochondrial DNA variation in 1987 provoked a controversy about the details of
recent human evolution that continues to this day. Now many haplotype trees are available, and new analytical techniques exist for
testing hypotheses about recent evolutionary history using haplotype trees. Here | present formal statistical analysis of human
haplotype trees for mitochondrial DNA, Y-chromosomal DNA, two X-linked regions and six autosomal regions. A coherent picture
of recent human evolution emerges with two major themes. First is the dominant role that Africa has played in shaping the modern
human gene pool through at least two—not one—major expansions after the original range extension of Homo erectus out of
Africa. Second is the ubiquity of genetic interchange between human populations, both in terms of recurrent gene flow constrained
by geographical distance and of major population expansion events resulting in interbreeding, not replacement.

Recent human evolution is an area of great controversy'. There is
general agreement that the human lineage evolved in Africa, and
then spread to southern Eurasia as Homo erectus. After Homo erectus
spread out of Africa, the out-of-Africa replacement model® posits
that populations in Africa, Europe and Asia had little genetic
contact and evolved independently, with anatomically modern

hllmﬂﬂ‘l P\!f\]‘fin(] nn]v in AFT"i('ﬂ AHFI‘ f]’\F‘ Pvn]nﬁnn f\]c mnr‘]Prn

sampling design was inadequate to make clear biological inferences.
Therefore, only a subset of the statistically significant results lead to
a biological interpretation. The use of an a priori inference key
published well before the production of all the data sets to be
analysed here prevents me from making post hoc explanations or
trying to fit the results to a favoured hypotheses. The GEODIS

nrooram and the inference kev are availahle at httn'//hine hvi1 edinn/
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CBMAETENbCTBO ABYX BOJIH pacceseHNsa aHaTOMUYECKN COBPEMEHHbIX Ntoaen n3 Abpuku
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CBMAaeTenbCcTBa CyLEeCcTBOBaHUA paHHEN OXKHOM NpubperxkHoin BoaHbl. MTHK
HaceneHna AHAaMaHCKUX ocTpoBoB U Manansmm
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Cneunduyeckmne gpesHue rannorpynnbl MTAHK: M31, M32 (AHAamaHcKue ocTtposa), M21, M22 (Manan3nsa) Bo3pactom
He meHee 60 Tbic. Jl.



PaHHee 3aceneHune Asctpanun. OctaHKK y o3epa Mungo

Lake Mungo 3 (Mungo man), 40-68 TbIC./1.H.

Mitochondrial DNA sequences in ancient Australians:
Implications for modern human origins

Gregory J. Adcock**, Elizabeth S. Dennis*, Simon EastealS, Gavin A. Huttley$, Lars S. Jermiins7, W. James Peacock?|,

and Alan Thorne*

*Research School of Pacific and Asian Studies and S$John Curtin School of Medical Research, Australian National University, Canberra ACT 0200, Australia;
*Commonwealth Scientific and International Research Organization Division of Plant Industry, Canberra ACT 2601, Australia; and TAustralian Genomic
Information Centre and School of Biological Sciences, University of Sydney, New South Wales 2006, Australia

Contributed by W. James Peacock, October 30, 2000

DNA from ancient human remains provides perspectives on the
origin of our species and the relationship between molecular and
morphological variation. We report analysis of mtDNA from the
remains of 10 ancient Australians. These include the morphologi-
cally gracile Lake Mungo 3 [~60 thousand years (ka) before
present] and three other gracile individuals from Holocene depos-
its at Willandra Lakes (<10 ka), all within the skeletal range of
living Australians, and six Pleistocene/early Holocene individuals
(15 to <8 ka) from Kow Swamp with robust morphologies outside
the skeletal range of contemporary indigenous Australians. Lake
Mungo 3 is the oldest (Pleistocene) ““anatomically modern” human
from whom DNA has been recovered. His mtDNA belonged to a
lineage that only survives as a segment inserted into chromosome
11 of the nuclear genome, which is now widespread among human

not confined to specific regions, and that the earliest branching
lineages are found in East Africa. These findings were inter-
preted as strongly supporting the recent out of Africa model (4).
However, this interpretation failed to recognize that the demo-
graphic history of a species cannot be inferred from the pattern
of variation of a single nucleotide segment. Patterns of variation
in different regions of the genome must be considered and
interpreted in the context of paleontological and archeological
evidence (3).

Human origins are now being investigated with the use of
more general models of population structure and evolutionary
genetics (3-6). Different regions of the genome appear to have
had different evolutionary histories (7-14), and the idea that the
pattern of human evolution can be deduced solelv from the

Adcock et al., 2001



[eHeTMYeckme KOHTaKTbl aBcTpanmmnues n nHanmues (4,5 Toic. net
Ha3a/j).
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CBMAETENbCTBO ABYX BOJIH 3dCe/IeEHUA A31M aHAaTOMKMYECKHU coBpeMeHHbIMW NHOAbMU
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CTaamm @opmMmmnpoBaHMA HaceneHms Esponsil.

° I'IepBOHaLlaanoe 3aCeJieHne B BEPXHEM ManeonTe.

* Heonntmnsauma Eesponbl.
* [locTHeoITUYECKME NPOoLEeCChl.



3aceneHue Esponsbl. PacnpocTpaHeHne BepXHenaneoanTUYECKMX KyAbTyp

«Maneonntnyeckne BeHepbi»
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[lpeBHNE OXOTHUKN-cOBUpaTenu EBponbl OTAMYANUCL OT PaHHUX «bepmMepoB» Mo
cocTtasy reHopoHaa mTAHK.

11

Bramanti et al., 2009



BAUXHEBOCTOYHOE NPOUCXOXKAEHNE paHHUX «bepmepos» EBponbl
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[HaMKnKa CTPYKTYpbl reHopoHaa MTAHK HaceneHmns EBponbl Ha NPOTAXEHUM 8 TbIC. A.
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Brandt et al., 2013



3 UCTOYHMKa popMHUpOBaHUA reHOPOHda coBpeMeHHbIX EBponenues.

non-African

Eastern non-Afric:D

Ancient North Eurasian

Basal Eurasian

West Eurasian

g, _[ / e

1. [peBHUE-OXOTHUKU cobupartenm.

2. PaHHue eBponeickune «dpepmepbi».

3. ApeBHue «CesepHble EBpasumubi»
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[aHHble o HaceneHwnun KOro-Bocto4yHou Asun.
HoBble HaxoAKW paHHMX aHaTOMMYECKM COBPEMEHHBIX (?) Ntoaen.
tOr Kutas, newepa Zhiren. Bospact 6onee 100 TbicaY ner.

Liu et al,.2010



HoBble HaxoAKM paHHMX aHaTOMUYECKM COBPEMEHHBIX (?) ntoaen.
J1aoc, Bo3pacT He meHee 46 TbIC. NeT.

Demeter et al., 2012



HoBble HaxoAKM paHHMX aHaTOMUYECKM COBPEMEHHBIX (?) ntoaen.
Mewepa Tianyuan, CeBepHbln KuTan.
Bo3spact 40 000 ner.

Shang et al., 2007




[TONHbIM MUTOXOHAPMANbHbBIN FTEHOM M MOCAeA0BaTeENbHOCTb XpoMocoMsbl 21. Mewepa Tianyuan,
CeBepHbin Kutamn.
Bo3spact 40 000 ner.
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[eHETUYECKUI CNEKTP COBPEMEHHbIX NONyAAUMA nonynsaumn EBpasnm (4aHHble NO A4EPHOMY FeHOMY).
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dopmupoBaHune HaceneHua LleHTpanbHou EBpasun

Camoannckme Hapoabl

Yropckume HapoAabl
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[eHOM aHaTOMWYECKN COBPEMEHHOrO NpeacTaBmuTens HaceneHus
Cnbupu Bospactom 24000 net. CToAHKa ManbTa.

'S
Q

0.00

0.02

Ha 1ore Cnbupwm B BepxHem naneonurte
obuTann aHaToMUUeCKn coBpemMeHHble
NKAN, reHeTUYecKku 61ms3Kkme HaceneHuo
3anagHou EBpasum.

Raghavan et al., 2014



ManbTa: naneonntnyeckme BeHepol!




PaHHMN aHaTOMUYECKM COBPEMEHHbIN YenoBeK 13 3anagHon Cnbupu (Ycrb-Uwa)
(Fu et al., 2014).
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PaHHMN aHaTOMUYECKM COBPEMEHHbIN YesioBeK 13 3anaagHon Cnbupu (Yctb-Uwmm)
(Fu et al., 2014).
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Figure $8.1 Phylogenetic tree of mtDNA from Ust"Ishim & 311 present-day humans



PaHHMN aHaTOMUYECKM COBPEMEHHbIN YesioBeK 13 3anagHon Cnbupu (Yctb-Uwmm)
(Fu et al., 2014).
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HaceneHue bapabuHcKomn necocrenu
3MOXM HEO/IUTA U PAHHErO MEeTaNNa

Heonutnyeckoe Hacenenme Conka-2/1,
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JdomunHnpoBaHue AnHKiA ranaorpynnbl U B 3anaaHo-eBpasMiicKkom
KomnoHeHTe reHodpoHaa mTAHK oxoTHUKoB-cobuparteneiu

CeBepo-3anagHou EBpasum

+ JaHHasa paborta

Il Sarkissian et al., 2013
“ICI Bra_manti, etial., 2009
R, = I\/Ialmstron{ etal., 2009
e 0 Krause et al.;2010
[I'Fuetal;, 2013
L] Bollsﬁgino, et al., 2013
|:| -.Raghavan et al;;;2014

|| Lazarid[; etal., 2014

O6LWHOCTb NPOUCXOXKAEHMA OXOTHUKOB-CObMnpaTeneu
Bcen Cesepo-3anagHoun Espasuu



Cxoactso reHodpoHaa MTHK HaceneHua KonbCKoro nonyoctposa u
BapabuHcKoi necoctenun B 3Noxy HEOAUTa U paHHEN BPOH3bI

+ JaHHas paboTta

"Wl Sarkissian et al., 2013
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N1b rpynna Y-xpomocomsl.
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®dunoreorpadus ramiorpynmsl N1b B nonyisinusax EBpazuu.

Xapbkos, 2012.



Fannoepynna A10 — asmoxmoHHbIlU KOMNOHEHM 8 80CMOYHO-e8pa3uUlicCKom KomnoHeHme 2eHogoHoe mm/HK HaceneHuA
bapabbl snoxu Heonuma u 6PoH3bI.
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I'annozpynna A10 — aemoxmonnstiit Komnonenm zenogponoa mm/IHK nacenenusn necocmenmnoit noyocol

3anaonou Cuoupu u Bonzo-Ypanvckozo pecuona.

Yucn
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pCcKue TaTa Ha "
ﬁ"%uono vlprlLugKaﬂ 2 0.9 p,p.),l “ﬁ%%%
pynna)
bepmu a
TaTtapbl BYP 4 1.8 7 LE) DI
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PacnpoctpaHeHue ransorpynnbl A10 B reHopOHAax COBpeMEHHbIX NONyAaLniA
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Hanunume gpeBHero aBTOXTOHHOrO K/1acTepa CBUAETEeNbCTBYET B NO/b3y nepmnoaa He3aBUCMMOM
3Boarouun nonynﬂu,uﬁ perMmoHa Ha PpaHHUX 3Tanax (I)OpMMpOBaHMﬂ nX reHeTu4eCKoro cocraBea

(puHanbHLIV NNeiicToLEH — paHHUM ronoueH).

A10 — noteHUUanbHbIN cneunpurUUecKkun reHeTUYECKUN MapKep HaceleHUua ceBsepHoMn
eBpPa3uUCKOM aHTponoaornyeckon ¢opmauyummu.



Bapuanm zannozpynnot A10 6 ocmankax unousuoa Ne 4 uz nozpedbanvnozo komniaekca Nel mozunvrnuka
Benzepoo-2.
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3aceneHne AMepuKu.
2 NO3HENANeoNUTUYECKUE KYNbTYPbI.
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[ToTeHLUMaNbHOE y4acTue B reHeTUYeCKNX (MUrpaLMoOHHbIX)

noTtokax. CroaHka ManbTa.

Migration
weight

M 0.5

0
Sardinian
French
Avar
\ 41.6 + 3.4%
¥
Karitiana
Denisova
f T T T T T T ]
0.00 0.02 0.04 0.06 0.08 010 0.12 0.14
Drift parameter
African B Ancient Siberian Il Native American
B European B Oceanian I Denisovan
B Central and south Asian East Asian

Jiogn, reHeTUYECKM 6an3Kue
Uupusngy us Manbtbl BHECAHU
Bknapg 8 popmuposaHue
AbopureHHOro HaceneHus
AmepuKu.

Takum obpasom, Haanuume
3anagHo-eBpPa3sMUCKUX YyepT

B reHodpOHAE amepUKAHCKUX
AbopureHom 06bACHAETCA HE TONbKO
NocneacTtBuaMmu HepaBHeu
KonoHusauum KOHTUHEHTA,

Ho moxkeT umetb 60onee gpesHee
NMpoucxoxpeHue.

Raghavan et al., 2014



[eHom HocuTena KynbTypbl Knosuc (Bo3pacT 12.6 Tbic. neT), CLUA, MoHTaHa

c Anzick, MT 4 Human remains el Clovis
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[eHoM HocuTensa KyabTypbl Knosuc (Bo3pact 12.6 Tbic. net), CLUA, MoHTaHa

0.115 .

fy(Yoruba; Anzick-1, X)

e lemoHCTpUpYyeT HaMboNbLUYIO reHeTU4YecKyto 6a13ocTb ¢ nonynauuamm LleHTpanbHoOMU
N KO)KHOI AMepuKn, yem ¢ HaceneHnem CesepHou AMEpPUKM.

e [leMOHCTpUpYyeT NPU3HAKN BANAHUA HaceneHua Cnbupu BepxHero naneonura
(vnauBua, N3 namatHuka ManbTa).



[eHom HocuTena KynbTypbl Knosuc (Bo3pacT 12.6 Tbic. neT), CLUA, MoHTaHa

Anzick-1 Anzick-1

Anzick-1
Anzick-1

Han MA Han MA Han MNA Han

BEeojoctad EQI 5 QQQEEE' b :_DE E.am

e OCHOBHbIM UCTOYHUKOM MPOUCXOXKAEHUA KOPEHHOro HaceneHna Amepuku bbina
MurpaumnoHHana BosHa ¢ Tepputopun Cnbupu, npeaLuecTeyoL,asn NOABAEHUIO
Kynbtypbl Knosuc.

e 3adpumKcupoBaHa rybokas agmBepreHUMAa abopureHHbIX NnonynAaunuin AMepuKm,
HauaBLwasca A0 MOMEHTa CyL,ecTBOBaHUA UCC/1e40BaHHONO MHAUBUAA.
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