TTpoucxoxaeHue venoseka B
cseTe AQHHLIX MONYNALUOHHOM
reHeTUKU

A.l'. Ko3uHLeB
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KpanHue B3rngaabl Ha 3BOJIIOLMIO YenoBeka
(Lahr 1995)

[TonuueHTpnam MoHoLUEeHTpU3IM

rope Africa Asiy Europe  Afria- Asiz

\ / Anntarmcaliy Aniccorrifcally
madam r_n-prj__l:rrl

H =apieny M supieers

2l N |
Mrehyie Archaie
H sauem H sopeers
N\l /7
H_Ereriny . ererTim

[locneaHun 06UJ,|/|V = Gane Berer
NPeaokK BCEX 2 MJIH J1.H. 200 TbIC. N.H.

4yerioBeYEeCcknx pac
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PEOMI‘IpOMI/ICC: «LUINPOKNIA MOHOLIEHTPU3M»
(PlornHcknm 1949), unn teopusa accuMmmnsaymn

_(Smith e.a. 1989, 2005)

Multiregicnal Population Bepligemaont Madel Gongtlc Replicorrane Model
Europe  Adrica Asiy Europe Africa- Asiz Europe  Alrica Asia
/ Anntarmcally Aniccoirrifcally \ /( H paplan
madarm madern
H zapieny M. sufitens /"' q \
S Rl . - 2
H.spiem M. snfsers .
[NlocnegHun obLwmnn 1 Fj
npeaoK Bcex i i V4 i
YyerioBeYyecKmx pac —
200 TbIC. N.H. S

anfannns rmopuausauns
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[MonuueHTpU3M " Teopus
NoNIUTUNUYECKOro BuAaa:

HeaHaepTanbubl — paca,
noaBug Buaa Homo sapiens:
H. sapiens neandertalensis

(®.I'. loOp:kaHCKMiA)
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Elwe paHblUue 0 poacTBe
canneHcoB C HeaHAaepTanbLUamMu
nucan Anew Xpanuyka:
«4yenoBekK npotiuen 4yepes
HeaHOepPTanbCKYy pa3y»
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Ho cenyvac AcHO, YTO HeaHAepTanbLUbl —
He «pa3ar», a rpynna c onpeaerieHHbIM

Les Rochers- E
devilleneave 8 . NEANDERTAL RANGE N
1 a. ! 4 ‘ *

.' 1

El Sidron

b A

© A. T. KosnHueB



Knaccukm oteyeCTBeHHOIro non

B.l1. AnekceeB
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Y NCTOKOB MOHOLIeHTPpU3Ma:

«HeaHpepTanbubl —
oTAaenbHbLIN BUA,
TYNMUKOBas BETBb»

(MapceneH bynb)
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Knaccukm oteyeCtBeHHOro MOH

A. PornHckum B.B. byHak
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CoBpeMeHHbIN NOJIULEHTPU3M:
aHTpoOMnoreHe3 Kak aHareHes

C mMmomeHTa BO3HUKHOBeHUA poga Homo
2.5 MITH neT Ha3aa 4YenoBe4YecTBO

Ha KaXXaou ctaamv ObINo egUHbIM
3BOSTIOLUNOHUPYIOLLNM
nonMmMopdHbLIM BUAOM C TpeMS
XpPOHOBUOAMM:

Africa Ay

H. sapiens sapiens T
H. sapiens J
neandertalensis

(XpOHO)-
noasuabl
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CoBpeMeHHbIV MOHOLIEHTPU3M:

dHTpoOrnoreHe3 Kak KiriagoreHes3
YenoBe4yecTBO CTano eaMHbIM BUAOM
MeHee 100 TbiCc. neT Ha3aga,
a 4o 3TOro npenku canneHcoB XUNu
TonbKo B Adpuke. Ha Apyrmx KOHTUHEHTaXx
XUNU npeacrtaBuTenun opyrux BMaoB
(canneHcCbl UX BbITECHUNU UITU UCTPEOUNN).

HeaHpepTanbubl — ocoObIn BMA.

Homo sapiens —

H. neandertalensis — —

H. heidelbergensis

H.ergaster

H. erectus
PaHHune Bnabl poga HoOmo ————

12
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MoOHOLEHTPU3M:
BMObI B npeaenax poga Homo

Modern fomo
saprens

8 o o rtake s B

hrofdefbergens &

o Hjastor
rrdofens s

Homro habils

2



I eHeTUKA:
ObICTPO 3BONOLUOHUPYIOLLNE FIOKYCbI

NMonocneunduyHbie rannongHble JIOKYCbl

(MTOHK » HepeKoOMOMHUpYOLWMKN YHaCTOK
Y-XpOMOCOMbI), a TaKXXe MUKpOCaTennnTbI
CBUAETENbLCTBYIOT O Mariom rmyomHe reHeTU4YeCKomn
andpdepeHumnaumm yenoseyectBa (He bonee

200 TbIC. NeT) U, COOTBETCTBEHHO, NOATBEPXAAlT
MOHOLIEHTPU3M.

14
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feHeanorusa yenoBe4vyeckux pac no gaHHbIM o0 MTOHK

A1 our DN A can be traced baclk
to one single line in Africa

Mitocholldxial Ewve

Kutenn Adpurku

HKntenu NPOYNX KOHTUHEHTOB

MMutations not found in Africa start
appearing 00-80_ 000 vears ago
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200Kk —

150k —

Chimp

100k —

Juasaud azoaq steag

Toba
eruption
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Gilacial
Today
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iwi

Tl

© A. T. KosnHueB



NoUuna N KCnaHcusa
-100 TbIC. Nn.H. (Forster 2004)

@\ (@\ X
\ f Omo valley

Ethiopia

2

Klasies River Mouth,
South Africa
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lNMepBble canueHckl: Xepto u Omo
(Adbuonusa, 155-195 Tbic. neT Ha3an)




[MepBbIN (HeyAauYHbIN?) BbIXO4 CanMeHCOoB
n3 Acgppukun: Cxyn un Kadsex
(U3pannb, 100 TbiC. neT Ha3an)

eé
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JleBaHT: BbITECHEHME CAanMEHCOB HeaHaepTanbLamm?

EUROPE MIDDLE EAST

35 |HS.S; Cro-Magnon |HeaH,qepT canueHcsl
Ciceo, |JleBaHTa | JleBaHTa

60 | £ |LaChapelle-aux-
. = Saints,  |Amud, Shanidar,
t | LaFerrassie, Kebara
3 |, laQuina, |
9 | € Néanderthal,Spy 4 Qatzeh
2 | Skhul

120 Saccopastore | 1204

-

180

. |

Biache 180
La Chaise Suard 2004

Zuttiyeh

Pre-Neanderthals

250

300 Swanscombe
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JBonoUMA U IKCNaHC
80-60 TbIc. n.H. (Fors

© A. T. KosnHueB



JBonouus n akcnaHeusa nmHun mTtAHK
60-30 Tbic. n.H. (Forster 2004)
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Bo3HUKHOBeHUe coBpeMeHHOro YyenoBeYyecTBa
no gaHHbIM 0 MTOHK (Oppenheimer 2008)

46-50,000 years ago

Homo sapiens entered Europe. Most
Europeans today can trace their
ancestry to mtDMA lines that appeared

20-30,000 years ago
Central Asians moved west
towards Eurape and east
towards Beringia

between 50,000 and 13,000 years ago

%gf_

aﬂdﬁp?
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it

22-25,000 years ago

Humans orossed the Bering land
bridge that connected Siberia
and Alaska
T S
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Humans from the East-
Asian coast moved west

15-19,000 years
alang the Silk Road s sa

Artefacts and tools found in
Pennsylvania give evidence
that humans had migrated

40,000 years ago i into the Americas before the

85,000 years ago

A group of humans
} travelled through the
(o southern Arablan

peninsula towards India.
All non-African people are

Humans trekked north from [
Pakistan up the Induws River
and inte Central Asia.

lce Age

65,000 years ago

descended from this group
African arigins
Over 150,000 years ago
modern humans - aur 75,000
mitDMNA ancestors - D Yests SC Méderrﬁ?.l?ﬂﬁ?

lived in Africa

© A. T. KosnHueB

A group of humans
travelled morthward
through Egypt and
Israel but died aut
90,000 years ago

moved east from India
into Southeast Asia
and China

Humans crossed from
Timor to Australia

12,500 years ago

Evidence of human habitation
and artefacts found, Monte
Verde, Chile




[peBHeUwWwne Nyt Mmmurpauummn carnueHcoB
Nno AaHHbIM 00 Y-xpomocome u MmTOHK
(Stanyon e.a. 2009)
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[lepBble canneHcbl B EBp
MurpaHTbl ¢ ora? (> 40 Tbic. net

* «Tponuyeckue» nponopuumn Tena HECMOTP
neaHNKOBbIU KNMaT

* «Tponunyeckue» 4epTbl NUuUa

BepxHenaneonntnyeckumn
yenoBek us KocreHok XIV
(MapkuHa Nopa) 6nus

BopoHexa
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CTtonb XXe HeaaBHUU OOLWMKN NpeaoK
BCeX pac — nNo AaHHbIM O MUKpoOcaTennurax
(Zhivotovsky e.a. 2003)

appuk. eBporne-

nurmen  OaHTY  oppgp , OkeaHuiLpl MORIo-

novasl MHOEWUbI

“, 4423 ky
.. 53%2.1ky

LT
"
LTI
Ll P
Ty

71-142 ky
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NMnurmeun LeHTpanbHou ApUKn —
ApeBHeuLwas paca yenoBeyecrtBa?

&
- ~
ol ; =

26
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Yem panbuwe ot AppuKn, Tem HUXxe HeuTparibHas
reHeTn4yeckKkasi U3AMEHYUBOCTb, MO AAHHbLIM

= J{
. . ] - [ | [ | 4 o . . . - - @

Genalic diversity {Hs)
=
[=r

] SO0 10000 15000 20000 23000 0000
{3eographic distance from Fasl Alica (k)

o american Populations & Middle Easl popualions
@ Asian populalions & Dcaanian popliations
@ Eurapean poplilations & AfTican populations

current Bology

Figure 2. Relationship between mean genetic diversity of 51 human populations com-
puted aver 377 autosoimal microsatellite markers and their geographic distances in km
from East Africa. The percentage of variance explained by geographic distance is
RZ = 85% {p < 10%. The different colourg correspond to the different ethnic groups
defined by Rosenberg et al [8]. If those ethnic groups are entered as an additional vari-
able in tha maodal, they do nat allow explaining a significantly higher propartion of the
variance (o = 0.35), There is also no significant difference betwean the individual regres- 27
sians computed for each ethnic group separately (slopes p =012 | intercepts p = 0.27),
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UeM panbue ot AQOpUKU, TeM HMXKe
retepo3urotHocTb (Manica et al. 2007)

28
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Yem ganbue ot Acdpuku, TemM Hnxe cpeHoTUnNm-
yeckasd U3MEeHYNBOCTb, NO AaHHbIM KpaHUOMETpPUMn
(Manica et al. 2007)

———

i
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The genealogy of human _
clades based on the totality Northern Mongoloids

of morphological + genetic (northern Chinese,
evidence (Kozintsev, 2009) Mongols, Siberians)

Amerindians

Sunda clade
(southern Mongoloids,
Negritos, Ainu,

Poly- & Micronesians)

Caucasoids

Sub-Saharan Sahul clade

u ) .

' (Australians,

Africans ? / Tasmanians,
Papuans,

Melanesians)
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eHeTUKa:
MeOneHHO 3BONMUNOHUPYOLLME NOKYCbI

BonbWUHCTBO AUNNMONAOHBLIX TOKYCOB SiA€PHOro
reHomMa CBMAOEeTenbCTBYHOT O O0NbLUON FIyOuHe
reHeTu4deckoun gudcepeHumauum
yenoBeyecTBa (40 2 MJIH NneT).

OpHako Bce ApeBHeNlune 3HOEeMUYHbIe
reHbl, KpOMe O4HOro, BCTpe4varTcH

nuuwb B Adbpuke. 3To Hacneame paHHUX
adhpuKaHCKMX npeacrtasutenen poga Homo.

31
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OOvH 13 gpeBHENLLNX annenen, d3HOAEMUYHbIX
ana Adpukn: X-cuenneHHbin ncesgoreH Xp21.1:
(Garrigan et al. 2005)

—

[[annotnn A obHapyXXeH nuLlb
y adppuUKaHCKNX NUrmees,

o African

. nan-African

o Congruent site

BapuaHThbl ranfotuna B —

n B Adppuke, n B Opyrmux
4acTdaX cBeTa

Bpemsa ousepreHumnm rannotuna A
N gpyrnx ransaoTunoB —
1.9 MITH N.H.

32
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OPEBHEULLUX annenen,
na Appukun, He NPOTUBOPEUNT

n3My, T.K. 3TN annenu — Hacnegue
dopuKaHCKMX NPeaKoB YeroBeka

Populatlon Bephcemont Mddel
Eutops  Africa A
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EOQWHCTBEHHbLIM NOKYC, OAUH U3
OpeBHeNLWNX annenen KoToporo
aHOemunyeH ansa Espasuu:
X-cuenrneHHbin ncesgoreH RRM2P4
(Garrigan e.a. 2005; Cox e.a., 2008)

498 M. P Cox el al.

X Chromosome

| | | | | s Frourr 1. —Location of the RRM2P4 locus on
143200000 143210000 143220000 143230000 143240000 143250000 143260000 the X chromosome (top bar), positions ol the
three sequenced regions (middle bar), and place-
— — — ment of the ARM2P4 pseudogene fragments rel-
Sequenced Regions  ative to the RRM2P4 central region (bottom
e bars). Vertical bars in the central region indicate
' _--""'---._____ SNPs delining the two basal clades. Al coordi-
nates correspond o the human genome UCSC

| T T | ' March 2006 build.

143219500 143220000 143220500 143221000 143221500

I RAM Pseudﬂgene

e ————
Sequenced Region
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feHeanorus anneneun ncesgoreHa RRM2P4
(Garrigan e.a. 2005; Cox e.a., 2008)

|
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Clade B

[ eHeTu4eckoe Hacneane nutekaHTponoB? U3 21 Hocutens
apxanyeckoro BapuanTta — 20 xuteneun KOro-BoctouHon Agnm
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CpeaHennencToueHoBbIE FTOMUHUHBI U3
LisnHbHiowaHa v danu (Kutan, 200-250 TbIC. 11.H.):
NPOrpeccuBHbIE YEPThbl Y MO3QHUX 3PEKTYCOB

B0O3MOXHO, C X NIOTOMKaMn cMellanucb paHHune
canueHcbl — MUrpaHTbl 3 ACOPUKK, 4OCTUTLLNE
BocTtoyHou Asum ok. 60 ThiC. I.H.

36
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B 1997 r. rpynna CeaHTe [Maabo BnepBble
cekBeHnpoBana mtHK HeaHgepTanbua

BbiBOA: OTNn4Me OT canneHcoB OYEHb BESIUKO.

HeaHoepTanbLbl — OTOENMbHbIV BUA,.

CBunaeTenbCcTB rmopuansaumm ¢ canmeHcamm Her.
37
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J.Krause A.Briggs R.Green S.Paabo
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BbioeneH «a3blkoBou reH» FOXP2
y HeaHaepTanbueB (Krause et al. 2007)

FOXP2 Gene of Neandertals []OCI1€10BATENbHOCTE HYKIIEOTUAOB B JI0Kyce FOXP2
XPOMOCOMbI / Yy YenoBeKa, BbICLLUNX aHTPONOWAOB,
N HeaHOepTanbLEB

890 o0 gmﬂ o 030 40 950 050 970 a0 930 1000 1010 3
5 sl awas heass bowesbisas bsows Iglass Isacsi basas PO [ SRSEY Sunpee) opn uren e bassslaass R | bszvns baaas [IETPER PPl [rpnel PRpupeny [ pnpns

H.SaplensFOXP2 AR R T T T T A T O o o P A T o A A R P A R R T R T A T A T C A T A S T A A T S a RS T S T A ST T TARE T E CAR GRS CASR SRS C T oG T CACA PTEASCASACT CECE0ETE
PErFONPE it aearaeararaeerararaean | - N T -
GOIEARCRFY i i e ke b m i m a s | e i Lo e S e A e D i Pl E i e e L e i g P i
PORQOFONITE. =~ i e e e e e I e L e e R e D S g e e e o e
BHBFOPE. i ainalsionee he ke ek A kAT | P N R e e O I a8 e o T o A e EaTa B aB. ..., - ] - PR B T e e 6
Sidron Meandertal FOXP2 I FQI1-2ZF  srsmsassansnansninansnsnacansnas Fa11-2R |

ol

'\‘

Sidron Meandertal FOXP2 | Fo911-1F -feecinnn F911-1R | | e g i [ e FO77-1R

o < . -~

Figure 1. Sequence Alignment of Mucleotide Positions 880-1020 from the FOXP2 Gene
The two nonsynonymous nuclectide substifutions an the human lineage are indicated by arrows. ldentical positions in the alignment are given as
deots. The three primer pairs used to retrieve the two substitutions from the El Sidrén Neanderials are indicated by arrows.

Hacnegue o6uwero npeaka? (Krause et al., 2007)
NMNony4eH ot canneHcoB? (Coop et al., 2008)
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[TloabasblvHAA KOCTb HeaHaepTanbLa n3 Kebapbl
HeoTNIM4YMma oT YesioBeyecKkoun

d 3HA4UT...
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HeaHpepTanbLbl, BUAUMO, BNaAenu peybto
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CmewunBanucb N HeaHaepTanbubl
C canueHcamun?

HeTt — ganHble o MT[HK (Currat, Excoffier 2004;
Serre et al. 2004)
HeT — gaHHble Y-xpomocome (Krause et al. 2007)

[la — paHHble 0 >1 MMTH Nap HyKNeoTnaoBs
HeaHaepTanbua u3 BuHoun (Green et al. 20006)
HeT, unun < 20% — naHHbIe 0 MeHbLueM y4vacTke [JHK

(Noonan et al., 2006; Green et al. 2009)
Na, > 5% — paHHble o JHK coBpeMeHHbIX
esponenues (Plagnol, Wall 2006)

43
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[NlocnegHue AaHHble O CMeLUeHUU canmeHcoB
c HeaHgepTanbuamu (Green et al. 2010)

CekBeHupoBaHo 60% HeaHOepTanbCKoro reHoma —

4 MmnpA4 HyKneoTnaos oT 3 HAMBMAOYYMOB U3 BuHgmnm —
n cootBetcTByrowme ydactkm JHK y 5 coBpeMeHHbIX
npeacraBuTernen pasHbiX pac.

BbiBoAbI:

Y coBpeMeHHbIX eBpa3sunnueB — 1-4% HeaHOepTarbCKuUX
reHoB. Y adppukaHueB (Mopyba, caH) 3TUX reHOB HeET.

Y eBpasunues (paHuys3a, Kntanmuya) 1 nanyaca gons
HeaHOepTanbCKNX FreHOB OgMHaKoBa. 3HAYUT, OHU
Nony4veHbl NPy CMELIEHNN O0LWMX NPeaKoB eBPa3nUnNLIEB U
xutenen KOxHon Nayndunkn ¢ HeaHaepTanbLUamMy Ha

paHHeln cTaguu 3aceneHus canneHcamm Espasumn. “
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[eHeTM4YeCcKoOe Hacneaue HeaHpepTanbLueB
y COBPEeMEHHbIX noagen?

« [annorpynna D mukpouedpanuHa (perynupyeTt pocT
Mo3ra — gpeBHee 1 mnH net. [opa3go bornee yacTta B
EBpasuun, yem B AQopuke; nosiydeHa ot
HeaHaepTanbueB ~37 ThIC. NIET Ha3an?

(Evans et al. 2006; Hawks et al. 2008)

« Annenb H2 Tay-6enka (3awuiaeT ot
HenpoaereHepaTuBHbIX 6onesHen). IpeBHOCTb —

30-10 TbIC. NeT; BCTpeYyaeTcs TOMbKO Y eBPONeonaos;
nonydyeH ot HeaHaepTtanbues? (Hardy et al. 20095)
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Mopdbornornyeckne cBuaeTenbCcTBa
HeaHOepTanbCKOro Hacneans y canmeHcos
BEPXHEro naneonuta

OrpOMHas ANHAa KNYUL b OY€eHb KpynHble
nepegHné 3y6ol

46
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AbopureHbl EBponbl (HeaHOepTarbLbl) COCYLLLECTBOBANM

C UMMUTpaHTaMm (canneHcamm) Ha MPOTAXKEHNN

boriee 10 Tbic neT. OHM ocBOUIN BEPXHENASIEONUTUYECKYHO
KynbTypy (CaMOCTOATENIbHO? 3aMMcTBOBanu y
carnneHcoB?) N, BO3MOXHO, OO0XMNKN Obl 0 HALUUX OHEN,
ecrnu Obl He...

@I'l-ﬂ R PHOERTE ELH TS

The Struggle
for Existence

3akoH ["ay3e: G. F GAUSE

[1Ba Bnga He moryT
3aHMMaTb O4HYy
9KOJTOMMYECKYH0 HULLY
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