[ eHeTMYeCKas UCTOpUS HUBXOB

CtaHuncaae Apemos

NabopaTopus MOAeKyAsspHOM reHeTukKU YeaoBeka, MMKB CO PAH



| eHeTHUYeEcCKas
NMCTOpUA ...

_HUBXOB

4 e - T . 4 . '5 m%”:
S - I““"“ ol o .

. 5 .‘:‘...
s d 3 .ot S g A i 4 :
Ve ‘ S % A L& <
e e RL ,_p-_:'_..-q'\-\, .{,\_ T



Kapckoe mope
HraHacaHsi
Ketbi
IBEHKU
Maticu IBEHKM
Ketbi
Toganapel
KymaHgunHybi
YenKkaHubl byparebi

.. Ty6anapbi  TyBuHijbi

KasaxcrtaH
MoHronusna

Kutan

Mope

Jlantesbix
BocrouyHo-Cunbupckoe
Mope
lOkarmnpesi
IBEeHbI
IBEeHbI
Kopskn
JBeHbI Kopsaku
Ox0TCKO®  YranLmensr
mope

Heruganbybi

" Husxu

Ynbun
Yaerevybi

YykotcKkoe
mope

Yykun

ICKUMOCHI

bepuHroso
mope




)Y Oxomckoe mope

: c. Ban
Q
‘\ n. Hornunku
0. CaxaauH

il







-
-
3
-®
.

EZ X X T LN

Iy




Tow - o
- i ".;ﬁ_ 'Q.,»K el S S "
_ OB 3" _.,?,'.r%'f‘\’;w a5
$ ’ .;". vy Y '* ; .

e







=300 KM &{s
135° 40 (A

\ 145°

NaHawadpT CaxaamHa, Xokkanao u Kypuma

Bo BPEMEHA MaKCHMYMad NMOCACAHETO OACACHEHNA



KAMHOBUAHbIE
HyKAeycbl ¢ AATas

. re

A A
V2

//

“aty, o
\ { R8T,
' k““’.y"”

MUKPOHYKAEYCbI

¢ 3abamkaAbs

. ©

FD
é(.?,.’"{l'yfi (U
/AR A,
‘51 "-j \.J’V}
MUKPOMAaCTUH4YATbIE

HyKAeycbl Tuna PaHkowu
¢ XOKKanAo

IC
Ve

PaHHME MUKPOMAACTUHYaTbIE
HYKAeycbl ¢ 3abaikaAbs

PacnpocTpaHeHMe MUKPOMAQCTUHYATbIX HYKAEYCOB

Bo BPEMEHA MdKCHMYMaA MNMOCACAHETO OACACHEHA






50°

45°

40°

35°

55° 120° 130° 140° 150° 160° 55°

Kamqanca\

CeBepo-BocTouHnas

A3U9H v 0
X om°&¢¢CcKoe

m OcHoBHBIE Mpuamypse
A
HCTOYHHKH
o
L
P obcnanana Oéayununckoe /

njaamo

Maub49YXKYypHs+ R :
N\ / N

\g‘s

{

NS ”
7
Anoncrkoe /

' - 4
i\ Cupamaxu - Okemo
0. XOKKaH10

T uxuau
wope 0O Keamn
Kopgiickuii 4
MOJIyOCTPOB
o / 0. Xoucio
2 W 400 0 400 800 km
Y B N4 S v
120° 130° 140° 150°

CeTtn ponctopuyeckoro obmeHa obcmamaHom

PacnpocTpaHeHme 1 Bo3pacT

Kamuamckue
UCMOYHUKU

50°

45°

160°

40°

35°

12



|38° 148° 158° E

‘_ \fr_; e S R * NcTtouHunkm obcnanana
' ,:* * ApxeoAoruyeckme CTOAHKU
h R Gt 5\ ~. Beper. amHuna 8 LGM
” OaonTy 2 Y :
€4 7500 Aet . )
-« R Baikoso | "
quy; L‘ /«_\ 5300 AET‘(.
S = or
A . o 50°N
<\ 8600 seTy 8 A Oxomckoe |
’ . #OcraHueBas newepa Mope
| | "4 . 11400 aet -
| o . .‘.
:'
» OroHbku 5 4
19400 AeT ’
. (04..‘ \ ‘E t’ -
o \? \? / & n n
5, v AnkuTo |-2 Vo4 Tux 45
~ : 3 7100 nety /o i
fn 0\ : 2 H
AnoHckKkoO e.‘\‘_l‘_" 4 | | Berosepka | ,‘ oked
N\ {5000 aeT o
M O p e N | “ . ";)40"
) e - 4474 f*’MaAOK)'pMAbCKoe I 0 100k
tinparars Ty 7300 Aet -
P keTo Lor? —

CeTtn ponctopuyeckoro obmeHa obcmamaHom

PaccTosHMe 1 MapLpyT



@® OcTaHueBan newepa

{
CAXAANH

QOrOHbKM 5

NPOA. /\anepy3a

5

~ ‘
WnpaTtakm <‘>

OkeTO

LLIMpaTaKn+ \*
LnpaTakmu

XOKKAMNAO
0 50 100 km 0 50 100 km 0 50 100 km
LGM ~12000 aAeT ~3000-10000 aAeT

CeTtn poonctopuyeckoro obmeHa obcuamaHom

[ IpensaTcTBms

14



LRI

0 ree e e e s
E9AN \\0
’ s,
~ . N
N ’
e >

’

YR,

’

S, "0:\'\
LN 7 S - SRR
e, /\%

K

D,

.

HandenbacKan
__4/ Tpynna kepammru

CHOBHble Kepammnyeckme Tpaamuumn, Vil sek



S

YR Y S W

CACAC A

T3

KyNbTypa amypCKux
WKYPKIHEH
(nokposckasn)

= rn IV AN

, -

S o =, .

N

OcHoOBHBbIe Ke

pammyeckme Tpaamumu, | X-X sek



CeBepHble BocTouHble

HUBXMU

A3éMOH

Yl
D4m
D4o

Gl

G2
M9a

NMpouue

63.7

224
5.2

8.7

YacToThl

HUBXM
921.2 19.6 31.9
- 2.1
44 21.6 9.6
2.2 3.9 -
2.2 2.0 .1
52.9 55.3

OxoTckasa o
Xokkanao
43.2 -
24.3 [ 1.1
32.5 88.9

MUTOXOHAPUAAbHbIX FranAOrpynn

17



SCIENCE ADVANCES | RESEARCH ARTICLE

EVOLUTIONARY GENETICS 2017 & The Authors,

some rights reserved;

Genome-wide data from two early Neolithic East Asian  ocuse e

American Association

individuals dating to 7700 years ago forthe Achancemrt

of Sdence. Distributed

: . : Veronika Siska,'* Eppie Ruth Jones,"? Sungwon Jeon,® Youngjune Bhak,? Hak-Min Kim,? Z"f:;’:';’"::
f3()(’ DevilsGate ’ Khomanl) Yun Sung Cho,? Hyunho Kim,* Kyusang Lee,” Elizaveta Veselovskaya,® Tatiana Balueva,® ,_zen: :u Ec B‘:";m

Marcos Gallego-Llorente,' Michael Hofreiter,” Daniel G. Bradley,? Anders Eriksson,’
Ron Pinhasi,®*! Jong Bhak,>**'* Andrea Manica'+!

Ancient g have lutionized our understanding of Holocene prehistory and, particularly, the Neolithic
transition in Eurasia. In East Asia has so far received little attention, despite representing a core
region at which the Neollthk transition took place independently ~3 millennia after its onset in the Near East. We
report genome-wide data from two hunter-gatherers from Devil’s Gate, an early Neolithic cave site (dated to
~7.7 thousand years ago) located in East Asia, on the border between Russia and Korea. Both of these individ-
uals are genetically most similar to geographically close modern populations from the Amur Basin, all speaking
Tungusic languages, and, in particular, to the Ulchi. The similarity to nearby modemn populations and the low levels

50- of additional genetic material in the Ulchi imply a high level of genetic continuity in this region during the Holocene,
a pattern that markedly contrasts with that reported for Europe.
Devil’s Gate
INTRODUCTION migrations, as found in Europe, or the cultural diffusion associated
Ancient genomes from western Asia have revealed a degree of genetic ~ with population continuity.
continuity between preagricultural hunter-gatherers and early farmers
12 to 8 thousand years ago (ka) (1, 2). In contrast, studies on southeast
and central Europe indicate a major population replacement of Meso-  RESULTS
lithic hunter-gatherers by Neolithic farmers of a Near Eastern origin ~ Samples, sequencing, and authenticity
during the period 8.5 to 7 ka. This is then followed by a progressive  To fill this gap in our knowledge about the Neolithic in East Asia, we
“resurgence” of local hunter-gatherer lineages in some regions during  sequenced to low coverage the genomes of five early Neolithic burials
0- the Middle/Late Neolithic and Eneolithic periods and a major contri-  (DevilsGatel, 0.059-fold coverage; DevilsGate2, 0.023-fold coverage; and

bution from the Asian Steppe later, ~5.5 ka, coinciding with the ad-  DevilsGate3, DevilsGate4, and DevilsGate5, <0.001-fold coverage) from
vent of the Bronze Age (3-5). Compared to western Eurasia, for which  a single occupational phase at Devil’s Gate (Chertovy Vorota) Cave in
hundreds of partial ancient genomes have already been sequenced, the Primorye Region, Russian Far East, dose to the border with China
East Asia has been largely neglected by ancient DNA studies to date, and North Korea (see the Supplementary Materials). This site dates
with the exception of the Siberian Arctic belt, which has received at-  back to 9.4 to 7.2 ka, with the human remains dating to ~7.7 ka,
tention in the context of the colonization of the Americas (6, 7). How-  and it includes some of the world's earliest evidence of ancient textiles
ever, Fast Asia represents an extremely interesting region as the shift  (10). The people inhabiting Devil's Gate were hunter-fisher-gatherers
to reliance on agriculture appears to have taken a different course  with no evidence of farming; the fibers of wild plants were the main
from that in western Eurasia. In the latter region, pottery, farming, raw material for textile production (10). We focus our analysis on the
and animal husbandry were closely associated. In contrast, Farly Ne-  two samples with the highest sequencing coverage, DevilsGatel and

_50- olithic societies in the Russian Far East, Japan, and Korea started to  DevilsGate2, both of which were female. The mitochondrial genome

manufacture and use pottery and basketry 10.5 to 15 ka, but domesticated
crops and livestock arrived several millennia later (8, 9). Because of the
current lack of ancient genomes from East Asia, we do not know the
extent to which this gradual Neolithic transition, which happened inde-
pendently from the one taking place in western Eurasia, reflected actual

'Department of Zoology, University of Cambridge, Downing Street, Cambridge
CB23EJ, UK. “Smurfit Institute of Genetics, Trinity College Dublin, Dublin, Ireland.
*The Genomics Institute, Ulsan National Institute of Science and Technology, Ulsan
44919, Republic of Korea. *Geromics, Ulsan 44919, Republic of Korea. *Clinomics Inc,
Ulsan 4919, Republic of Korea. “Institute of Ethnology and Anthropology, Russian
Academy of Sciences, Moscow, Russia. “Institute for Biochemistry and Biology, Faculty
for Mathematics and Natural Sciences, University of Potsdam, Karl-Liebknedht-Str, 24-25,
14476 Potsdam-Golm, Germany. “school of Archaeology and Earth Institute, University
College Dublin, Dublin, reland.

*Corresponding author. Email: vs389@cam.acuk (V.S); ron.pinhasi@ucdie (RP.);
jongbhak@genomics.org (JB); am315@cam.acuk (AM)

tThese authors contributed equally to this work.

$Adjunct professor at Seoul National University, Seoul, Republic of Korea.

Siska et al. Sci. Adv. 2017;3:e1601877 1 February 2017

of the individual with higher coverage (DevilsGatel) could be assigned
to haplogroup D4; this haplogroup is found in present-day populations
in East Asia (11) and has also been found in Jomon skeletons in northem
Japan (2). For the other individual (DevilsGate2), only membership to
the M branch (to which D4 belongs) could be established. Contamina-
tion, estimated from the number of discordant calls in the mitochondrial
DNA (mtDNA) sequence, was low {0.87% [95% confidence interval (CI),
0.28 to 2.37%) and 0.59% (95% CI, 0.03 to 3.753%)} on nonconsensus
bases at haplogroup-defining positions for DevilsGatel and DevilsGate2,
respectively. Using schmutzi (12) on the higher-coverage genome,
DevilsGatel also gives low contamination levels [1% (95% CI, 0 to 2%);
see the Supplementary Materials]. As a further check against the possi-
ble confounding effect of contamination, we made sure that our most
important analyses [outgroup f; scores and principal components anal-
ysis (PCA)] were qualitatively replicated using only reads showing
evidence of postmortem damage (PMD score of at least 3) (13), although
these latter results had a high level of noise due to the low coverage
(0.005X for DevilsGatel and 0.001X for DevilsGate2).
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