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Figure 1 Overview of the population history of archaic humans and early modern humans (modified from Liu et al.l'*))

AR S B H R A fGoyet Q116-1/MAFHEA
B e SRS A 25 R 2 TR, M HoAh s
P B, A6t RS 958 A (Surud) AR 35 .44
A(Karitiana)f 53T (ALK R, FIISE M AR R T RE
P TP o S B 22 S ) ) S0 L ST AT S A ok, Horb—
FfmT fi 5 FH Bel A A A7 AR IR 2R 0 B R b el ) A
VT ARIZKAMA R BB AR R 5, {HAR33KIHA
78 ) FE RN —FE 5 GoyetQ116-1 F1 3 46 55 9 )5
P R AR 2R .

5 i [ Salkhit AL 5 R\ —FE, AT RR
PGB 5 ROW AR A A S8 A A o
U AR R RS2, 52 [ Salkhit A S E1 A
KU HE S L) Yana P& AR 9 243,16 5 4F 1T Y 7 7Y
{AF P ALH AR (Ancient North Siberians, EA#4)71%
WICTE PG 35 N AELYE 143 129 % R TF 2 38 A TREAFLIE B 43
(RS AT, oI 0 L DU IR 1 242,47 4 RiTMal ta- 14~
AR A A LR A BEA B R AL sk g W
ALY PSR, 5t [ Salkhit A
H 24975% H FElla A AH 2 A AR B3 FN 24925% Yana A fF
FASCBIAIR AL Sy, X U RRE AR PG A FFTE ST B 2 )
ATHAFAE RIOIE P 38 AR IR AR 23 18] 4R B B A 37

864

A

WIOTY K il 6 FLHIRAR N Z M) st G &R, R
Z/DTELA~3TTAERT, H B AR (AR, Ba-
sal East Asians){ | VZ 5 A LERR I KA, 50 AN#E
e B 5 YanafH O AR R AR JE R ZC I, T 7ESE I
PR 07 S/ LIRVA i S | ) W VAN LYW AN 425 e B T
TE I 24 0 LS F 5 1R P A B I 45 1242541,

RN AL )7 T SRR AR K

ERFN XY N RN UE S N i I BIER BSR4 DR
TIAFHTAY SRS TR AR (ART9K). IZ AHEAH L Tt
FH Pl A\ FR e TLARBSKAMAT &, 52445 AR ARE
AT AL R, ARALIH A a0 2007 A0 g
FONHERY o B R BAE AT e s, 7 e i 22
T, PEIE R 38 PR YA ST PG ) S AR e L 24
LATTAE LR AT A DA AR AL 7 N RERH AL IR
3 T DA S T T M 08 5 05 249 1. 277 AR ORI 2
AT R 7 NREARSCAH IR G5y, HAR AR IR 4
R VG | ZR L AR S 12050 ), ik
BRI AE TH A7 g AU © 75 B L M b o A2 P
ANTE S R R E R AT AR Tt R T ).

2.2



ISk

HE— T BN, BRI 19T AERTIARTOK MA AL 7E
HRWAC T 1 R BIFEROLE, WA N R R A AR AL
5 N AR 1207 AR R A A AN 35 S R FE AR I
FJT IS R FEER A B, A e 2R R O A
R R AR A 3 1% 22 55 Mo AeAs SR e 1,977
AERTE 2B 8,

IR AT AR SCHIR B 1) 2 B, MR e
TSN TRE 1 358 1% 25 WA RN S U S R A A R it T
BIRR. VLR T TR HE R iy 5L R T 53 2R B R
YLK A 80004 LISk iy A BEFE 1L IR FRiES:, iR
V12491477 4T AR 14K K 2912000~63004E Fif 1 AR 13-
10K, ARpost9K . AR9.2K_o%5 i ] /MAKL K 20 (1) 43
Bk BT X IR AR ) it i Lo A T 2 2 01407
SRR RS R B, BT AR 1S T AR
BB RS AT 2%, RO X SO Sk, LN
WFFEAEIL S % iy 2 A A 10 teah, 3415
PEFERH, AR 1T UL /R I 1 X 24 1.4 J5 4R TUKY /A
L 25 i1 [X. 29 98004F By K olyma 1 MA S A4 3 it 7y 4
IV AHf(Ancient Paleo-Siberians), J&7EIEM LIS 5 3E

B AT S AR At BRI A BHE B GRS
I 7R A2/ RO N BHBORERLD

I R A\ BHE R SR
RUSFED ABHEXRERD
| i S SN EPS )

PR ROCRBAR M ARE, T AR A 451 74T,
UKY MAEFIKolyma 1 A& AT B A4 AR 14K AN AN
USRI(Z 11U AFFT B 14 N/ L B TR A
I PAAR TAK AR AR Wy AL ABEAR AT B2 v
TAFISE AT T4 AR AL 5 R 43 () B SR VR, 3t it
BHZR I oty b ABEAR AT R8-S5 vy PE ARSI A A S AH 5
MR A S R AR (5] 2).

AR R T AR AL IR A 1 K B, AR SE
AEE YN AU E it S i Sty L T X M DU S P
ZR AR B S0 AR S ARSI TR A 2 I 4 Bk R
FET S BIEAAR B 2 A IR R B Ui
B B AT (44500 5 LART) ARE, WNTH A #3
R B 09 200 A i AR A A RN (B A2
12000~84004F ) Fl 1575 5% &5 N (FE4-218400~76004F), M
S HFIE R AE AR B LR T8 — 2 1 R EEN
BE, TS 2 R AT SR iHg R R8Tl 3k
DR ZH E i dd /s LA AR 2 A RN 5 9 5 5 N R R Y
WA R ABEE AN S A B8 Ts— 2 AR
M fE R, R SWARWARE . BESIERARA

Kolyma1 (~9.8 ka BP)

UKY (~14 ka BP)

R14K (~14 ka BP)
521 @AZE (~7.7 ka BP)

ZH0TA. (~12~8.4 ka BP)
=3 A (~8.3 ka BP)

O i1 kasp)

La368 (~8 ka BP)
ESERAR

Bl 2 W KR AFSEE A 1 T 4R A S AR 43 A 55 6 AL B (1814 F1 Zhang % A1)

Figure 2 Schematic illustrating the population distribution, migration and evolution in eastern Eurasia around 10000 years ago(modified from Zhang

et al[0263))
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Ancient genomics has evolved into a powerful tool for investigating human origins and evolution, bringing many new
insights and evidence into the migrations, interactions, and adaptive processes in response to environmental and cultural
changes of past human populations worldwide. The first nuclear DNA of early modern humans from East Asia was
released in 2013. Through an ancient nuclear DNA capture technique developed by Fu et al., the minuscule quantity of
endogenous DNA present in the 40000-year-old Tianyuan specimen was successfully captured and enriched. This capture
technique has made it possible to conduct genome-wide research on ancient humans across large time scales and
geographical areas, including the past populations of East Asia. Ancient genomic data from populations across different
key periods and locations in East Asia have gradually emerged, charting a complex picture of population migration,
evolution, and interactions over the past hundred thousand years. As of August 2024, data from more than 1100 nuclear
genomes and thousands of mitochondrial genomes of archaic hominins and modern humans have been generated. Since the
release of the first nuclear DNA of early East Asians in 2013, ancient genomic data from populations across different
periods and locations in East Asia have gradually emerged, charting a complex picture of population migration, evolution,
and interactions over the past hundred thousand years.

However, Paleolithic human genomes representing this region are minimal, as there are only two nuclear genomes older
than 30000 years before present (BP), 11 nuclear genomes dated between 30000 to 10000 years BP, and three
mitochondrial genomes dated between 100000 to 45000 years BP extracted from sediments. Among these, more than a
dozen ancient human genomes dating back over 10000 years, along with a series of systematic genomic studies, have
brought new insights into the rich genetic diversity of East Asian populations during the middle and late Paleolithic period
(100 ka to 10 ka) and their intricate evolutionary histories, opening new perspectives for investigating how population
history shapes the genetic makeup and adaptative traits of humans today. Meanwhile, these genomes have provided
significant evidence for addressing some long-standing academic debates, such as the Denisovan’s spatiotemporal
distribution, the differentiation and interactions between early eastern and western Eurasians, the genetic adaptation of
early East Asians to extreme climates, as well as the genetic origins of Native Americans and Austronesians.

Based on this, this review will systematically summarize the ancient genomic studies of East Asian populations since the
middle and late Paleolithic period. It will combine some interdisciplinary evidence from paleoanthropology, ancient
proteomics, animal and plant archaeology, and paleoenvironmental studies to investigate, within a broader Eurasian
spatiotemporal framework, the archaic hominins’ (Neanderthals and Denisovans) distribution and impacts in East Asia, the
early modern humans’ different genetic features, and their dynamic changes over time and genetic links to other ancient or
present-day populations across Eurasia, as well as the populations’ survival strategies of populations and response of
genetic variations under to specific environmental changes. These different research areas will highlight the distinct and
complex features of the population histories in East Asia, which is home to independent origins of agriculture and animal
domestication, several large language families, and examples of adaptation to unique environments, and elucidate the
interwoven communication networks across the Eurasian continent. Furthermore, this review will discuss some critical
scientific issues and controversies mentioned above in the field of human evolution in East Asia, exploring and
investigating the complementarity or validation concordance between ancient genomic findings and hypotheses posed by
scientists from other fields.

ancient genome, archaic hominin, early modern human, adaptive gene, two-layer hypothesis
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