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Dé Minh 14 chdu ba doi cia vua Than Néng, di tuin thu phuong Nam,
nui Ngii Linh (nay thuéc tinh Ho Nam, Trung Quéc) gap mét nang tién, liy
s dé ra nguoi con tén la Loc Tuc. Sau Bé Minh truyen ngdi lai cho con trireng
¢ Nghi lam vua phuong Bdc (tr nti Ngii Linh vé phia Bdc), phong cho Léc
lam vua phwong Nam (ti ndi Ngii Linh vé phia Nam), xwng 1a Kinh Dwong
ng, quoc hiéu 1a Xich Quy.

Kinh Dwong Vwong lam vua Xich Quy vao ndm Nham Tuit 2879 TCN,
con gdi Bong Dinh Ho quén (con ¢6 tén la Than Long) la Long nii sinh
ung Lam, noi ngéi lam vua, xwng la Lac Long Quéan. Lac Long Quén liy Au
'mét nang tién ¢ phuong Bac), sinh mét lan tram nguoi con.

Mot hém, Lac Long Quén bio Au Co ring: "Ta la giong rong, nang 1a
g tién, thiy héa khac nhau, chung hop that khé". Bén tir biét nhau, chia 50
theo me Vvé ndi, 50 con theo cha vé ¢ mién bién (cé ban chép 1a vé Nam Hai),
19 cho con trong lam Hung Vwong, néi ngéi vua.

(Theo Bai Viét Si ky Toan

{INH CAC DAN TOC VIET €O AT

tri & thei dai Hong Bang (dén nam 258 TCN).

y }Q Vé sau, Xich Quy chia ra thanh nhirng nwéc nhd, goi la Bach Vi‘ét. ,
' bau thoi ky d6 dong: 15 nhom Lac Viét khac nhau vung nui mién Bac
& chau tho séng Hong 12 nhém Au Viét song & vung Béng Bac, mot

TRUYEN THUYET

s6 nhém nguwi khac sinh séng trén céc lwu vee séng Thanh -Nghé -
Tinh ngay nay. Dé trao dbi budn ban, phong chéng lut 16i, chéng lai ké
th... cac bd lac Lac Viét dan hinh thanh mét nwéc lay tén Van Lang,
nguoi diPng dau tw xwng la Hung Vwong. C6 18 doi Hung Vuwong cai

Céac bang chirng khdo cb hoc nhw tréng dong Péng Son duoc tim

thay & mién bac Viét Nam ¢cé cung nién dai véi thoi ky Hong Bang, thé
hién mét nén van hoa do dong rat phat trien (van héa Bong Son).
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DAN SO VIET NAM QUA CAC THO'l KY

Lang - Au Lac

i théi Van Lang: ~500 ngan (nhiéu bd toc)

| ac (An Dwong Vwong (ngweoi Tay? Tai-Kadai?): ~70-80 van, bao gom 2 téc ngwoi: Au Viét (Tay-Nung ¢6?), Lac
 /Viét-Mwéng c6) va 10 van tu binh Tan bi day di khai hoang cac mién xa x6i)

i Ky Bac thudc

i nwéc Nam Viét (Triéu Pa): 2 quan Giao Chi va Clru Chan: ~40 van (da s6 ngwei Bach Viét cii va 10 van ngwoi
/ Han di cw ), khdng tinh cac quan khac thuéc dat TQ ngay nay

 Vii Bé (Tay Han): Giao Chi ~75 van; Ctru Chan ~17 van; Nhat Nam 7 van, téng ~99 van

Ba Trwng: ~1 triéu

g Han: Giao Chi: ~70 van, Ctru Chan: ~21 van; Nhat Nam ~14 van, tong ~1,05 trigu ~ “Thé [ tr day Dong N

Pwérng: Chi thay ghi s6 hé dan, chwa thay ghi s6 dan chau, 83 quan, 313 ht
i ky dgc lap va tw chu hdé khau 52 van 3 n
 Quyeén: ~2 triéu quan lai 3 van 2 n
foan: ~ 1,5 trieu quan 23 van, trai gai gi
?a; Viet): ~2,2 trieu ca thay 230 van, ‘théc
-4-5 triéu 280‘ van .I’A’]C_)C, thuyeg h
"rung Hwng (1750): Dang trong ~1,5 triéu, dang ngoai ~4 triéu, tong 5,5 triéu nghin Ch'eC’, cung nw f’v
yén: Gia Long ~5,7 triéu, Minh Mang ~7,8 triéu nghin nguoi déu vé ca
D (Phap thudc): ~10 triéu Dai Tan". Nhuw vay, toa
i hién dai qguan dan gia tré gai tre
5/1976: Mién Bac ~30 triéu; Mién Nam ~19 triéu, téng ~49 triéu hon c6 3 triu!

1 >96 triéu (Tam Qudc Dién Nghic

n Wikipedia)



NG’ HE NAM A (AUSTROASIATIC LANGUAGES, AA)

lhém Viét-Muworng (Vietic), 4 dan tOc: Kinh, Mudng, Thd, Chirt
lhom Mon-Khmer, 21 dan tOc: Ba Na, Brau, Bru-Van Kiéu, Cho Ro,
0, Co Ho, Co Tu, Gié Triéng, Hré, Khang, Kho Me, Kho Mu, Ma,
Nang, M’Nong, O Pu, Ro Mam, Ta Oi, Xinh Mun, Xo Pang, X'Tiéng

Pakanic

EthniC 130 G. van Driem/ C. R Palevol 11 (2012) 117-112
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Fig. 19. Gérard Diffloth’s revised (2009) Austroasiatic phylegeny and the geographical distribution of Austroasiatic languages, adapted from Chaubey et al.
{20107 The two trunks of the Austroasiatic phylum are Munda, in Eastern, Mortheastern and Central India, and Khasi-Aslian, which stretches from the
Meghalaya in the northeast of the subcontinent to the Micobars, the Malay peninsula and the Mekong delta in Southeast Asia. The precise phylogenetic
pasition of Pearic within Mon-Khmer remains uncertain.
Fig. 19. Phylogénie austroasiatique révisée par Gérard Diffloth (2009) et distribution géographique des langues austroasiatigues, adaptées de Chaubey
et al. (20107, Les dewx branches du phylum austrozsiatique sont Munda, 3 I'est, au nord-est et au centre de I'inde, et Khasi-Aslian, qui s'étend depuis le
Meghalaya dans ke nord-est du sous-continent jusqu’aux fles nicobaraises, la péninsule malaise et le delta du Mékong dans le sud-est de I'Asie. La position

phylogénétique précise du Pearic parmi le Mon-Khmer reste incertaine.




NGU HE TAI — KADAI (TAI-KADAI LANGUAGES, TK)

lhém Tay Thai, 8 dan tdc: BO Y, Gidy, Lao, Lw, Nung, San Chay, Tay, Thai
lhom Kadai (Kra), 4 dan tOc: Co Lao, La Chi, La Ha, Pu Péo
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languages by others.

1) Southwestern Tai. It is the largest group of the entire family, having more than 67 million
speakers. It includes the national languages of Thailand (Thai) and Laos (Lao) as well as one
of the largest minority languages of Myanmar (Shan). Southern Thai and Kam Muang
(Northern Thai) are considered dialects of Thai by some scholars and as independent

Speakers. The total number of native speakers of Tai-Kadai languages is around o
which more than 67 million in the Southwestern Tai group alone. Most speakers live
(around 57 million) and the next largest number in China (about 24 million). Small
reside in northern Vietnam, Laos and Myanmar. The largest Tai-kadai languages are tl
(speakers in millions):

Language Speakers Branch Group Area

Thai' 56.0 Tai SW Thailand

Northern Zhuang 10.5 Tai North S.China

Southern Zhuang 5.5 Tai Central S.China

Lao 4.3 Tai SW Laos

Shan 4.0 Tai SW North and East Myanmar
Bouyei 3.0 Tai North S.China

Dong 1.6 Kam Sui - S.China

Tay 1.5 Tai Central N. Vietnam

Tai Dam 0.9 Tai sw N. Vietnam

Tai Lue 0.9 Tai Sw S.China, Myanmar, Lacs
Nung 0.8 Tai Central N. Vietnam

Tai Nuea 0.7 Tai SW S.China

Hiai (Li) 0.7 Hlai SE. China (Hainan Island)

Ong Be 0.6 Isolate SE. China (Hainan Island)

1. Thai speakers mclude here those of Thai proper plus those of Southern Thai and Kam Mua
Thai).



NGU HE H’MONG — MIEN (H’MONG-MIEN LANGUAGES, HM)

lhdm H’Mong-Dao, 3 dan tOc: Dao, H'Mong (Méng), Pa Thén
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Fig. 1. The geographical distribution of modern Hmong-Mien language communities (van Driem, 2001: 319},
Fig. 1. Distribution géographique des communautés de langues modernes hmong-mien (van Driem, 2001: 319},



NG’ HE HAN - TANG (SINO-TIBETAN LANGUAGES, ST)

* Nhom Han (Sinitic), 3 dan tOc: Hoa, Ngai (Hakka), San C
* Nhom Tang-Mién (Tibet-Burma), 6 dan tOc: COng, Ha
f Nhi, La HU, L6 L6, Phu L3, Si La

China: Ethnolinguistic Groups
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NGU HE NAM BDAO (AUSTRONESIAN LANGUAGES, AN)

« Nhém Nam Dao (Malayo-Polynesia), 5 dan tdc: Chadm (Cham), Chu Ru, E D8, Gia Lai, Ra Glai

B .
Hrma Malayo-Polynesian languages
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NGHIEN CUU LICH SU’ DI TRUYEN CAC DAN TOC/ TOC NGUO'l

> DNA ngudi cO
» DNA ngu0i hién dai

VUNG DAC HIEU GIOT TINH NAM PHAN TICH TREN

HE GEN TY THE TREN NHIEM SAC THE TOAN BO HE GEN:
miDNA GENOME MALE SPECIFIC REGION SNP CHIP, WES, WGS )
Di truyén theo dong ME OF Y CHROMOSOME (MSY) (Di truyén theo ca dong BO
(Mau hé) Di truyén theo dong BO (Phu hé) va dong ME, mirc d6

lai hOn hop/ hoa huyét)
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Fig. 3. Time integrated contribuion of predominantly demic (red)

and cullural {green) diffusion represenied geographically (top pa-
nel) and as a histogram (bottom panel). For most reglons, no pre-
dominance (grey) of cither mechanism is found.,
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Documenta Praehistorica XLl (2015)

Cultural and demic diffusion of first farmers, herders,
and their innovations across Eurasia

Carsten Lemmen
C. L. Science Consult; Helmholtz- Zentrum Geesthachi, Lineburg, Geesthacht, DE
science(@carsten-lemmen.de

ABSTRACT - Was the spread of agro-pastoralism from the Furasian founder regions dominated by
demic or by cultwral diffusion? This study employs simulations that unfold a complex inter-regional
and time varying pattern of demic and diffusive exchange processes during the Neolithisation, and
thus supports from a modelling perspective the lypothesis that there is no simple or exclusive demic
or cultural diffusion, but that in most regions of Furasia a combination of demic and culfural pro-
cesses were imporiant.

Conclusion

[ presented a numerical simulation study on the dif
[usion processes during Neolithisation in Eurasia,
using an adaptive model of prehistoric societies in
their environmental context that is able to resolve
local innovation, cultoral diffusion and demic diffe-
sion. Although a mixed diffusion process was already
suggesied long apo, the analysis of simulations with
either cultural or demic diffusion, and with mixed
diffusion reveals an even more complex spatio-tem
poral pattern of the expansion of agro-pastoralism
throughout Eurasia than has previously been found:
demic and cultural processes occur contemporane
ously, or multiple times iteratively or intermittently
in most regions of Eurasia. There s no simple demic
or cultural explanation, but a very complex and rich
interplay of both processes in time and space. The
polarised debate of either demic or cultural diffusion
should give way to acknowledging again this more
complex picture and to studying and appreciating
the richness of mechanisms.



TICLE s [

doi:10.1038/ nature18964

Simons Genome Diversity Project: B

0.6 4

genomes from 142 diverse populations
ors and affiliations appears at the end of the paper. w
| :

eport the Simons Genome Diversity Project data set: high quality genomes from 300 individuals from 142
pulations. These genomes include at least 5.8 million base pairs that are not present in the human reference
Dur analysis reveals key features of the landscape of human genome variation, including that the rate
ilation of mutations has accelerated by about 5% in non-Africans compared to Africans since divergence.
hat the ancestors of some pairs of present- day human populations were substantially separated by 100,000
well before the archaeologically attested onset of behavioural modernity. We also demonstrate that indigenous
15, New Guineans and Andamanese do not derive substantial ancestry from an early dispersal of modern
nstead, their modern human ancestry is consistent with coming from the same source as that of other non-
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igure 3 | Present-day populations have negligible ancestry from

n early dispersal of modern humans out of Africa. Best-fitting
dmixture graph model of relationships among Australians, New
wineans, Andamanese and other diverse populations. Present-day
opulations are shown in blue, ancient samples in red, and select inferred
ncestral nodes in green. Dotted lines indicate admixture events, all of
thich involve archaic humans. All f-statistic relationships are accurately
t to within 2.1 standard errors. Inset, results of adding putative early
ispersal admixture to the graph model for different assumptions about
then the early lineage split off. We specify the split time in terms of

1e genetic drift above the "‘Non- African’ node, with 0.01 units of drift
:presenting on the order of ten thousand years. The (approximate) model
kelihood is maximized with zero early dispersal ancestry, and no more
1an a few per cent is consistent with the data.
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Extended Data Figure 1 | Heat map of fraction of heterozygous sites missed in the 1000 Genomes project. For each sample, we examine all e . . —
heterozygous sites passing filter level 1, and compute the fraction included as known polymorphisms in the 1000 Genomes project. ':l I:' .d I:' "'I T g I 2 ':l I. E- 1|' I::l L |] I:' ':l .'I II|.T LI R =
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Mitochondrial Genome (mtDNA): ~ 16.000 bp, 37 genes
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Human (nuclear) Genome:
Size: ~ 3.2 Gb, 21,000 genes
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Map of chromosome X
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Chromosome ichthyosis, X linked
Chromatid | Chromatid . g hypophosphatemia
| ocular albinism
- Telomere Duchenne muscular dystrophy

—— retinitis pigmentosa

-~ Centromere

Lesch-Nyhan syndrome
/ hemophilia B
fragile X syndrome

hemophilia A
color blindness (sewveral forms)
spastic paraplegia, X linked

+ Telomere

Image adapted from: Mational Human Genome Research Institute.
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®  Nam A

® Thai Kadai

> Hmong Dao

e HanTang

e Nam Pao
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o . CAMPUCHIA

Giai trinh tw va phan tich hé gen ty thé cia mét s6 dan toc
trong cong dong cac dan toc Viét Nam
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TRUNG QUSC

Truona sa
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nh 11. Vj tri ldy mau 17 dan téc ngwei Viét Nam

Pa thu dwoc mau mau cla 609 ca thé nam thudc
17 dan téc 5 nglr hé

D4 tach chiet DNA tong so va gidi trinh ty toan bd
hé gen ty thé trén hé thong NextSeq500

Trinh ty hoan chinh clia hé gen ty thé dwoc st
dung de tien hanh cach phan tich tiép theo



ii trinh tw va phan tich hé gen ty thé ciia mét sé dan toc trong cong dong cac dan t
t Nam (tiep)

Théng ké sb da hinh cta 609 cé thé thudc 17 dan tdc theo 5 ngir hé

mmm
_ Gia Rai Nam Dao

P epe 24 172
= PhuLa Han Tang 35 235
U siLa 31 135
o Lows 36 151
D LaHo 32 219
Ha Nhi 33 246
5 PaThen Méng — Dao 36 159
B pao (Hmong-Mign) 44 231
S Hmong 41 181
S Thai Thai - Kadai 24 242
A Ty 48 336
"5 Nong 37 251
NI coLao 34 261
"B Lachi 36 159
S Mang Nam A 37 142
S Kinh 51 394



4i trinh tw va phan tich hé gen ty thé ciia mot sé dan toc trong cong dong cac dan
ét Nam (tiep)
Tan suéat cac nhom don bdi chinh cta 2742 c4 thé theo 5 ngir hé

H Thai-Kadai |Méng-Dao [Han-Tang |Nam Dao|Téng s6|Nhém don|Nam A|Thai-Kadai |Méng-Dao Nam Dao|Téng
657 i 657 600 2742

0,91 0,5 5,84 2,26 0,50 1,17 M12 5,94 1,18 3,25 0,25 0,17 2,08
s 0,00 1,30 1,00 0,00 0,58 M20 259 1,29 0,00 0,25 0,67 1,24
 04s 2 68 2 60 451 0,50 1,93 M21 1,20 0,21 0,00 0,50 3,17 1,13
046 247 9,09 3,01 7.83 3,61 M24 1,08 0,97 0,00 1,00 0,33 1,02
o030 2.90 0,00 0,75 533 233 M51 1,08 0,43 0,00 0,50 0,50 0,80
030 3,22 1,30 8,52 3,00 3,14 M61 0,15 1,18 0,00 0,00 0,00 0,44
1005 11,91 8,44 4,26 5,17 8,68 M62b 0,00 0,00 0,00 2,76 0,00 0,40
0 o4s 0,21 0,00 1,00 0,17 0,36 M68a 213 0,11 0,00 0,00 0,50 0,66
4 1,93 260 0,00 0,17 1,82 M71 3,81 1,07 0,00 0,25 3,50 2,08
0,30 0,21 519 0,50 0,00 0,51 M73 0,76 0,11 0,00 0,00 0,50 0,33
s 3,97 7.79 1,25 0,83 259 M74 3,35 1,82 1,30 0,75 0,50 1,71
D 563 2.90 4,55 7,02 0,67 3,76 M7b 3,96 12,23 1,30 5,01 9,50 7,99
o6t 0,97 1,30 3,01 6,50 2 41 M7c 1,07 3,65 0,00 276 5,67 3,14
o000 0,00 0,00 0,75 0,33 0,18 M8 0,15 0,43 0,00 0,50 0,17 0,29
o000 0,00 0,00 0,25 8,83 1,07 M9 0,46 0,97 0,00 201 0,17 0,77

12) A 6,44 5,84 5,01 0,17 4,85 M91 0,76 0,43 0,00 0,75 0,00 0,44
1507 1288 11,69 6,27 9.17 1156 N 1,83 1,07 0,00 0,25 1,50 1,17
000 1,39 5,19 276 0,50 1,08 N21 1,07 0,43 1,30 0,75 1,67 0,95
o5 204 5,84 1,00 6,00 252 N9a 1,07 3,54 4,55 3,26 3,83 3,03
o5 0,75 0,00 0,00 4,33 1,24 R 3,35 1,39 0,00 251 1,33 1,03
o030 0,54 5,84 2,01 0,33 0,95 R9 208 3,43 1,05 1,50 3,83 288
Y 4,51 1,30 17,54 1,00 6,42 Other 2 44 0,64 0,65 1,25 0,83 1,20

000 0,97 0,00 0,50 0,33 0.47



\Noi dung 3: Giai trinh tw va phan tich hé gen ty thé ctia mét s6 dan tdc trong cong

1ong cac dan toc Viét Nam (tiép)

» Cac dong nhém don bdi mtDNA & luc dia Bédng nam A

Nhém don bdi A

30700°N
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Language family
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W TAI-KADAI

] HMONG-MIEN
O sino-TIBETAN
Il AUSTRONESIAN

Geography

[ rsrs

B VIETNAM
[ THAILAND
B cAamBODIA
B TAanvwaN
[ s.cHINA

(a, b) Network nhém don béi ty
thé A, dwoc ma hdéa mau theo
nglr hé va nguon goc dia ly;

(c) Ban d6 phan b theo tan suét
cua nhém don béi A: mau cang
dam, tan suéat trong dan sb cang
cao; Cac dau chir thap danh dau
céc vi tri cha 68 quan thé Pong
Nam A c6 trong phan tich.



Giai trinh tw va phan tich hé gen ty thé ciia mot s6 dan toc trong cong dong cac dar
oc Viét Nam (tiép)

» Cac dong nhém don bdi mtDNA & luc dia Pédng nam A
\Nhém don bdi B

L. e e L

(a, b) Network nhém don béi ty thé B4

(c, d) Network nhém don bdi ty thé B5 va B6a, dwoc ma
héa mau theo ng¥ hé va nguén gbc dia ly

(e-g) Ban dd6 phan bb theo tan suéat ciia nhém don boi B
mau cang dam, tan suéat trong dan sé cang cao

Céc dau chir thap danh dau céc vi tri clia 68 quan thé b
Nam A c6 trong phan tich.




i dung 3: Giai trinh tw va phan tich hé gen ty thé cia mét sé dan téc trong ¢

ng cac dan toc Viét Nam (tiép)
» Cac dong nhom don boi mtDNA & luc dia Pong nam A

Nhém don bdi C
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(a, b) Network nhém don bdi ty thé B4, dwoc
héa mau theo ng¥ hé va nguén gbc dia ly

(c) Ban dd phan bd theo tan suat ctia nhém ¢
bdi C: mau cang dam, tan suat trong dan sé
cao

Céc dau chir thap danh dau céc vij tri ctia 68
thé Dong Nam A



Giai trinh tw va phan tich hé gen ty thé ciia mét s6 dan toc trong cong dong cac da

oc Viét Nam (tiép)
» Cac dong nhom don boi mtDNA & luc dia Pong Nam A

\Nhom don béi D
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Language family

O AUSTROASIATIC
B TAI-KADAI

] HMONG-MIEN
[ sINO-TIBETAN
Il AUSTRONESIAN

Geography
VIETNAM

[] THAILAND
Il La0s

B TAawAN

O s.CHINA

] w.maLAYSIA
B vYANMAR

(a, b) Network nhém don boi ty thé B, du
héa mau theo ng¥ hé va ngudn goc dia ly
(c) Ban dé phan b theo tan suét ciia nhé
bdi D: mau cang dam, tan suat trong dan
cang cao

Céc dau chir thap danh dau céc vi tri cha
quan thé MSEA c6 trong phan tich



4i trinh tw va phan tich hé gen ty thé ciia mot s6 dan toc trong cong dong ca
n toc Viét Nam (tiep)

- Cac dong nhém don béi mtDNA & luc dia Dong Nam A
= b

hom don bbi F
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Language family

[ AusTROASIATIC
W TA-KADAI

[0 HMONG-MIEN
O siNO-TIBETAN
Il AUSTRONESIAN

Geography

B VIETNAM

] THAILAND
B cAMBODIA
B LAos

B TAawaN

& s.cHINA

] w.maLAYsIA
W MYANMAR

(a, b) Network nhém don béi
thé F1a; (c,d) Network nhom
bdi ty thé F2-4, dwoc ma hoe
mau theo nglr hé va nguédn g
dia ly

(e) Ban d6 phan bb theo tan

clia nhom don bdi F: mau ca
dam, tan suét trong dan sé ¢
cao

Céc dau chiy thap danh dau
vi tri clia 68 quan thé MSEA

trong phan tich



4i trinh tw va phan tich hé gen ty thé ciia mot sé dan toc trong céng dong ca

n toc Viét Nam (tiép)

- Cac dong nhém don béi mtDNA & luc dia Dong Nam A
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L J
a o
Y, ] —O
g
>
& ~ O
# - C\’/
X7
(o
o L ]
- L
L ]
L o
o
L= (=]
C 20 100°0'0E o"E 120°00°E
| I
30°0'0"N —§* i :{ﬁ
~% §
R by A
S ‘:'\’:::\. : _-. : ’f N
il 5 o T e Fhg/
- W v § g - 2o
F < g G ol i .
-1 T e s .-
Legend X ol s j\ A P
gl 20 ‘ ot S { G
g0 12 e e - 2 ~;\\ o e
o : \d 1 &
go.1 AN it - X Lo
010 Fi b g ALY RN oY
0.09 . B Bt * oz 5 g e
008 ¢ é Foon, et o T4
-] go.07 L4 %] '/, : L ~ g
0.06 g i - A
0.05 g P il Fa i
0.04 ’\BzL“‘ A : T
0.03 e y P
0.02 — ‘\ 41-“\~.1 i }’“; -
0.01 ~ 2 e .
0.009 Ny > - izizo f
o L T VR, \\ 2 5 e
- s o o
T T T

RSRS

0-0
<+~

o000

Language family
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I TAI-KADAI

] HMONG-MIEN
] sINO-TIBETAN
Il AUSTRONESIAN

Geography

B viETnAM
[ THAILAND
B TAawAN

O scHina

O w.maLaysia
B vYANMAR

(a, b) Network nhém don bdi ty thé G
dwoc ma héa mau theo nglr hé va
ngudn gbc dia ly

(c) Ban db phan bd theo tan suat cls
nhom don bdi F: mau cang dam, tan
suat trong dan sb cang cao

Céc diu chir thap danh dau cac vij tri
cuia 68 quan thé MSEA c6 trong phar
tich



4i trinh tw va phan tich hé gen ty thé ciia mot sé dan toc trong céng dong ca

n toc Viét Nam (tiép)

- Cac dong nhém don béi mtDNA & luc dia Dong Nam A
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(a, b) Network nhém don béi ty 1
M7

(c,d) Network nhém don béi ty th
M71, dwoc ma hdéa mau theo ngi
va nguodn gbc dia ly

(e,f) Ban db phan bd theo tan su:
cua nhém don béi F: mau cang ¢
tan suat trong dan s6 cang cao
Céc dau chir thap danh dau cac
cuia 68 quan thé MSEA phan tict



4i trinh tw va phan tich hé gen ty thé ciia mot sé dan toc trong céng dong ca

n toc Viét Nam (tiép)

- Cac dong nhom don boi mtDNA & luc dia Pong nam A

Nhom don bdi N9a

Language family
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Geography

B vieTnAM

[ THAalLAND
I cAMBODIA
I LA0s

B TAawAN

[ s.cHINA

[ w.maLavsiA

(a, b) Network nhém don boi ty thé
N9a, dwgc ma hdéa mau theo nglr hé
va nguodn gbc dia ly

(c) Ban dd phan bbd theo tan suét cta
nhom don bdi N9a: mau cang dam, ta
suat trong dan sé cang cao

Céc dau chir thap danh dau cac vij tri
cua 68 quan thé MSEA phan tich.



i dung 3: Giai trinh tw va phan tich hé gen ty thé ciia mét s6 dan téc trong cong
)ng cac dan téc Viét Nam (tiep)
Bi€u do6 cac khoang thdi gian hgp nhat cac nhém don boi mtDNA mai

/

« Phat hién dwgc 111 dong nhanh mai
cua mtDNA

« Phat hién dwgc dinh cao cua sy da
dang mtDNA khoang 2,5-3 ngan nam
vé trwde, tring véi nén van hoa
Pong Son, c6 thé lién quan dén sw
mé& réng nén van hoa theo xu hwéng
néng nghiép.

.« Pay la bang chirng khoa hoc mdi,
dau tién trén thé gidi vé di truyén
phan t& nguwdi lién quan dén khoang
thdi gian ra doi ciia nén van hoa
Boéng Son.

number of coalescence events

years bp

fraction of coalescence events

years bp



i dung 3: Giai trinh tw va ph’é\n tich hé gen ty thé cia mét so6 dan toéc trong cong
ng cac dan toc Viét Nam (tiep)

Biéu d6 kich thwéc quan thé dwa tinh theo mtDNA

1e+06 4
« Phat hién sy mad rong kich
y thwée quan thé khoang 4-5
fes05 1 ngan nam trwéc
1e+04 4
0 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000 55000

years bp



hién ciru xac dinh da hinh nucleotide don trén vung khéng trao doi chéo cia nhi
> thé Y cua cac ca thé thuoc 10 dan toc trong cong dong cac dan toc Viét Nam

> dinh cac SNP cua 600 ca thé thuéc nhom don boi O & 17 dan toc Vit Nam
Phan bd cac da hinh dai dién cho nhéom don bdi O1 & 17 dan toc

Nhém don
boi

Kinh (50)
Mang (37)
Tay (46)
Nung (37)
Thai (24)
Co Lao (34)
La Chi (36)
Hmong (41)
Dao (43)
PaThen (36)
Ha Nhi (33)
La Ha (32)
Lo Lo (35)
SiLa (30)
Phu La (35)
E Dé (24)
Gia Rai (27)

O1ala 1 1

O1alalala 3 2 3

O1alaib 1

O1ala1b2 2

O1ala2a 1 17 2 2 2 1

O1b1ala 1 7 1 7 10 3
O1b1atalala 11 2 1 5 3 4 1 1

O1b1alalala 9
lala



i dung 4: Nghién ciru xac dinh da hinh nucleotide don trén vung khéng trao doi
60 cua nhiém sic thé Y cia cac ca thé thuoc 10 dan toc trong cong dong cac dan t
t Nam (tiep)

Xac dinh cac SNP thuéc nhom don boi O & 17 dan toc Viét Nam

Sw phan bb cac da hinh dai dién cho nhém don bdi O1 & 17 dan toc

I~ = ~ ) < ) o 1 o (]
Nhom don boi [N JRRE OB S-S S S < S -
E £ 7 £ ® 3 & § § g = £ 3 5 5 8§ ¢
£ = - = = 3 © £ a © . S S 1z T t 5]
IO1b1a1a1a1a1b 1 B 3 8 B 1 24 1
IO1b1a1a1a1b 1
IO1b1a1a1a1b2 2
i01b1a1a1a2a1a 2 2
IO1b1a1a1a2a2 3 1 3
IO1b1a1a1b 3 11 6 5 16 7 5 3 1 4 14 16
I O1b1alaitbia 4 36 1 2 1



hién ciru xac dinh da hinh nucleotide don trén vung khéng trao doi chéo cia nhi
> thé Y cua cac ca the thuoe 10 dan toc trong cong dong cac dan toc Viét Nam (tiep

Xac dinh cac SNP 600 ca thé thuéc nhom don boi O & 17 dan toc Viét Nam

Sw phan bb cac da hinh dai dién cho nhém don bdi O1 & 17 dan toc
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O1b1a2 1 6 2

O1b1a2al 1 3 24




Ighién citu xac dinh da hinh nucleotide don trén ving khéng trao doi chéo cia
hiém sic thé Y caa cac ca thé thugc 10 dan toc trong cong dong cac dan toc Viét
lam (tiép)
Xac dinh cac SNP 600 ca thé thuéc nhém don bdi O & 17 dan tdéc Viét Nam

Sw phan b cac da hinh dai dién cho nhém don bdi 02 & 17 dan tdc

T 8 & g & 0§ ‘% g I g “‘é. 2 8§ 8 3 c‘f’% g 8
e (el S s G s e el e s S B e
* 8 "= = /'8 &8 £ 9 & & 38 3 &8 § w3

| 02 2

| O2ailcla 1

|O2a1c1a1 1

| O2alcialalb 1

| O2a1c1a5 2

|O2a1c1a6a1 4 1 1

| 02a1c1b2 3

| 02a2a1 3

|O2a2a1a2a 2

I O2a2ala2ala 1 2 2 1

| O2a2al1a2alaz2 1 6 1 16 2 1



16i dung 4: Nghién ctru xac dinh da hinh nucleotide don trén vuing khéng trao doi
héo ciia nhiém sic thé Y ciua cac ca thé thuoc 10 dan toc trong cong dong cac dan
yc Viét Nam (tiép)

Kac dinh cac SNP 600 ca thé thuéc nhém don bdi O & 17 dan toc Viét Nam

Sw phan bb cac da hinh dai dién cho nhém don bdi O2 & 17 dan toc
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“ 0O2a2b1alalal 1 1
F2137 02a2b1alala 12 4 16
a
F317 O2a2b1ala3a 1 1
“ 0O2a2b1a2a1 2 12 1 15
ZY O2a2b2ata 6 6
F742 02b 1 1
“ 0O2a2a1a2a2 4 1 3 8
1837 02a2a1b 2 2
S O2a2b 1

O2a2b1ala 2 5 1 2 8
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Ighién citu xac dinh da hinh nucleotide don trén ving khéng trao doi chéo cia
hiém sic thé Y ciia cac ca thé thuoc 10 dan toc trong cong dong cac dan toc Viét
lam (tiép)

Xac dinh cac SNP 600 ca thé thuéc nhom don boi O & 17 dan toc Viet Nam

Criza Hai
E De
Pha La
Ni La
L L.
T.a Ha
iz MWhi
Pa Thén
Lraao
Llmaoom g
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iy Lo
‘Whai
Il g
Wiy

% 1T
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| 25.71%26
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]l 88.37%
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- Nam Brao

—_ Negir hé

Han -Tanz T3 suit nhédm do

Neo hé
Hmong-Dao

B MNgir hé
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L Nam A

e

€20

TR0
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O & 17 dan toc Vié
Nam

Cay phat sinh n
donbdi O & 17
toc Viét Nam



Nghién ciru xac dinh da hinh nucleotide don trén vung khdng trao doi chéo cia
nhiém sic thé Y cia cac ca thé thuoc 10 dan toc trong coéng dong cac dan toc Viét
Nam (tiep)

ac dinh cac SNP 600 ca thé thuéc nhom don boi C & 17 dan toc Viét Nam

Sw phan bb cac da hinh dai dién cho nhém don bdi C & 17 dan toc

Nhom don boi

Kinh

Ha Nhi
Hmong
Gia Rai
Nung
Pathen
Sila
Dao

10 1 1 1




Ighién citu xac dinh da hinh nucleotide don trén ving khéng trao doi chéo cia
hiém sic thé Y cua cac ca thé thugc 10 dan toc trong cong dong cac dan toc Viét
lam (tiép)

ac dinh cac SNP 600 ca thé thuéc nhom don bdi O & 17 dan tdc Viét Nam

B 370%
82/,2 Neit hé =
= Nam A 3 |
10.00%
0% o [ (%]
g ‘E S
0%
16.67%
2.33% Negir h¢ Q
51229 Hmong-Dao E
I 1111%
B 2.94% Nett hé
0% Han Tang
B 2.70%
06 o Newhg S
0% Nam Pio -,
I 10.00% =
00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00%

Cay phat sinh nhém don béi C & 17 dan toc V
3N suat nhém doi bdi C & 17 dan téc Viét Nam Nam



hién ciru xac dinh da hinh nucleotide don trén vung khéng trao doi chéo cia nhi
> thé Y ciia cac ca thé thujc 10 dan toc trong cong dong cac dan toc Viét Nam (tiép

Xac dinh cac SNP 600 ca thé thuéc nhém don boi D & 17 dan téc Viet Nam

Sw phan bb cac da hinh dai dién cho nhém don bdi D & 17 dan toc

o . s A1 A R Tong so
boi EDbé Hmong Pa Thén L6 L6 Nung
M174 D* 1 1

CTS11577 D1 5 1 6
DI prata 6 3 9

Gia Rai 0.00% Noir hé
foe [N - 17% B vm Bio
Thu La 0.00%
SilLa 0.00%

Lo Lo | 17.14% Negi hé
LaHi  0.00% Han - Tang
HaNhi | 0.00%
PaThen [ 2.78%

Dao  0.00% e Negirhé
Hmong | | 12.20% Hmong-Dao
LaChi  0.00%

Cor Lao  0.00%

Thdi  0.00% = Ngit h¢
~une [ .11% Thai-Kadai
Tay 0.00%
Miang 0.00% &
Kinh 0.00% m Ngi he
Nam A
0.00% 2.00% 4.00% 6.00% 8.00% 10.00% 12.00% 14.00%  16.00% 18.00%

Tan suat nhom doi boi D & 17 dan toc Viét Nam



Ighién citu xac dinh da hinh nucleotide don trén ving khéng trao doi chéo cia
hiém sac thé Y cuaa cac ca thé thugc 10 dan toc trong cong dong cac dan toc Viét
lam (tiep)

Xac dinh cic SNP 600 ca thé thuéc nhom don boi F & 17 dan toc Viet Nam

Sw phan bb cac da hinh dai dién cho nhém don bdi F & 17 dan toc

“ Nhom don bo' 0 0 ( 3 z i
Ha Nhi La Ha L6 L6 Phu La Tay Thai Dao

I - 1 26 3 1 1 47

Gia Rai  0.00% = N]:ﬁ:’;;gn

L Deé  0.00%

Pha La 74.29%

Sila  0.00% Ngir h¢
Ld Lo :} 2.86% Han - Tang
La 1li 31.25%

Ha Nhi | 15.15%
1*a I'hén 0.00% s MNgir hé
Dao :l 2.33% Hmong-Dao

Hmong 0.00%
La Chi 0.00%

Cir Lao 0.00% = Ngir hé

Thai [ 4.17% Thai-Kadai
Nong  0.00%
Tay [ 6.52%
Miing 0.00% - MNgir hf,'-
Kinh 0.00% S
0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00% 80.00%

Tan suat nhom doi boi F & 17 dan toc Viét Nam



hién ciru xac dinh da hinh nucleotide don trén vung khéng trao doi chéo cia nhi
> thé Y cia cac ca thé thuoc 10 dan toc trong cong dong cac dan toc Viét Nam (tiep

- Xac dinh cac SNP 600 ca thé thudéc nhém don boi N & 17 dan toc Viet Nam

Sw phan b(“') cac da hinh dai dién cho nhém don béi N & 17 dan téc

“
boi Cod Lao  Ha Nhi Kinh La Hu L6 L6 Nung SiLa Tay

L665 N1c2b2 3 2 7 1 1

Gia Rai  0.00%

EDe  0.00% Nt hé
PhuLli 0.00% Nam Dao

sita ] 333%

s | 2.86% _ Ngirh¢
La L | 21.88% ~ Hén - Tang
Ha Nhi | 9.09%
PaThén 0.00%

Dao | 6.08% — Negirht
HUmong  0.00% Hmong-Dao

LaChi  (0.00%

crioo I 5 5%

Thil - 0,00% m Nethé
Nimg [ 2.70% Thii-Kadai
Ty D 2.17%

Ming  0.00%
o I 4.00% . Newnd

Nam A
0.00% 5.00% 10.00% 15.00% 20.00% 25.00%

Tan suat nhom doi bdi N & 17 dan toc Viét Nam



Ighién citu xac dinh da hinh nucleotide don trén ving khéng trao doi chéo cia
hiém sic thé Y caa cac ca thé thugc 10 dan toc trong cong dong cac dan toc Viét
lam (tiép)

ac dinh cac SNP 600 ca thé thuéc nhom don béi khac & 17 dan toc Viét Nam

Sw phan bd cac da hinh dai dién cho nhém don bdi khac & 17 dan téc

“ Nhém don béi i 2 [ [ - £
Kinh Mang Gia Rai E Dbé
487

Hia2a 1




én ciru xac dinh da hinh nucleotide don trén ving khdng trao doi chéo ciia nhién
"cua cac ca the thugc 10 dan toc trong cong dong cac dan toc Viét Nam (tiep)

Tan suat cac nhém don bdi NST Y & 600 ¢4 thé thudc 17 dan téc

m Nhém don b6i O
m Nhém don bdi N
Nhém don b6i C
mNhém donbdi D
m Nhém don bdi F
Nhém don bbi H
m Nhém don bdi L
mNhom don bdoi NO
m Nhém don bdi R
m Nhém don bdi Q

77.00%




Nghién ciru xac dinh da hinh nucleotide don trén vung khdng trao doi chéo cia
nhiém sic thé Y cua cac ca thé thuge 10 déan toc trong cong dong cac dan toc Viét
Nam (tiép)

t qua xac dinh cac SNP cua 600 ca thé thuéc nhém don bdi khac nhau & 17 dan toc Viét Nam

Sé Iwong cac phan nhém don bdi NST Y & 17 dan téc

S6 Ilwong phan nhém
Nam A Thai-Kadai Hmong-Dao Han Tang Nam Pao
don boi
_ (@] — o) — © .6
t § 7 £ § 3 8 § 8§ gt z T 3 2 5 8 ¢
- 15 1 15 10 9 5 4 3 9 7 5 6 3 3 4 5 6 38
K 1 1 1 1 1 1 1 1 1
D 1 1 3 1 2 2 1 1 7
] 1 1 1 1 1 3
= 1 1 1 L 1 1
K 1
= 1
] 1 1
] 3 2 3
K 1
n 36 3 32 23 19 12 8 10 21 17 14 14 9 8 9 14 16 57



Quan hé di truyén giira ngwdi Nhat Ban va ngu®i Viét Nam
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sURE 4 The phlogenetic trees of 12 populations where YRI ks considered as the outgroup. (a) The neighbor-joining tree based on Far
ances between populations. [b) The TreeMix tree where numbers on branches are bootstrap support values indicating the reliability of

des. The scalke bar reflects the amount of genetic drift between populations. CHB, Morthern Han Chinese; CHS, Southern Han Chinese; [D-JV,
anese Indonesia; JP-RK, Ryukyuan Japanese; JPT, Japanese; KHY, Kinh Vietnamese; KR, Karean, MY, Malay Malaysia; P1, Filipino Philippine;

, Tai Thailand; YR African

wce with the South-to-Morth geographical locations of these
(9

hylogenetic tree represents the ewnlutionary relationships
pulations. Figure 4 represents the constructed phylogenetic
HW and other populations where ¥RI is considered as the
The tree topologies constructed by TreeMix and neighbor
=thods are identical All branches of the TreeMix tree have
support values of 100 indicating that the tree structure is

MY

CH3
CH

0.0060

highly reliable. The tree structures show that SEA populations are
closer to the YRl and CEU than EA populations. The positions of
Asian populations in the tree agree with the South-to-Morth ordering
of their geopraphical locations. The results from both phylogenetic
tree reconstruction and PCA support the hypothesiz that a
population migration from Africa entered Asia along a South-to-
Maorth route (Abdulla et al., 2009; Chu et al, 1998).

single migration which
ite. Another hypothesis
ion of EA populations.
nes indicated that both
| about 44 ka years ago
tbout 4000 years ago
apulations (Lipson et al.,
ree with our ancestral
SEA populations were
mainly derived from the SEA ancestries and partly from the EA
ancestries.

Finally, we examined the gene flows from other Asian populations
to the KHV population uwsing the F3 statistic test. A significant
negative F3 [KHV; B, C value indicates the existence of significant
gene flows from populations B and C to KHW. The F3 statistic tests
did not reveal any significant gene flow from Asian populations to the
KHY population. The findings explain to some extent the difference
between allele frequencies of KHW and other populations.

FIGURE 5 Th
ancestral populati
\populations with |
fastSTRUCTURE ¢
additional meanin
CEU, European;
‘Chinese; CHS, Sor
IV, Javanese Indo
Japanese; JPT, Ja
Vietnamese; KR, |
Malaysia; P1, Filip
Thailand: YR L Afr

We compared phylogensetic trees in the study with twaor
joining trees reported by Simons Genome Diversity Project
et al, 20158) Generally, our trees are concordant with
neighbor-joining trees. Mote that the two neighbor-joining 1
not identical Particularly, KHY and TAI populations are ad
the tree based on Fey distances, but not adjacent in the tree|
the pairwize divergence per nucleotide distances. Our trees
the adjacent of KHY and TAl populations.

‘Wietnam has a3 complex history of thousands of yes
scale genomic analyses of KHY together with other A
tions elucidated that KHV and other SEA populations m.
from the zame SEA ancestry. The results from differ
analyses are generally consistent and support the b
population migration from Africa to Asia following t
Morth rowte. Interestingly, we discovered that K
populations had similar genomic structures and close
relationships. The findings supgest the vsefulness of K]
for Vietnamese as well as other dosely related populat
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¢ scake human genome projects have created tremendous human genome
bases for some wellstudied populations. Vietnam has about 95 million people
14th largest country by population in the world) of which more than Bé% are
| people. To date, genetic studies for Vietnamese people mostly rely on genetic
mation from other populations. Building a Vietnamese human genetic variation
base is a must for properly interpreting Vietnamese genetic variants. To this end,
equenced 105 whole genomes and 200 whole exomes of 305 unrelated Kinh
namese (KHY) people. We also included 101 other previously published KHY
s b0 build a Vietnamese human genetic variation database of 406 KHY people.
KHY database contains 2481 million variants (2247 million single nucleotide
morphisms (SNPg) and 234 millien indels) of which 0.71 milllon variants are
| It includes more than 99.3% of variants with a frequency of =1% in the KHV
ilation. Noticeably, the KHV database revealed 107 variants reported in the
an genome mutation database as pathological mutations with a frequency abowe
r thee KHY pupl.llatlnn The KHY database {auallahle at httpﬁ .-’.-"g! nomes.yn) would
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FIGURE 3 Principal component anabysis of KHV and other Asian
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FIGURE 2 The geographical locations
of 12 populations under the study: African

(YRI), European [CEU), Malay Malaysia
(MV], Filigino Philippine (PI), Javanese

Indonesia (ID-JV), Tai Thailand (TAI), Kinh
Vietnamese [KHV], Southem Han Chinese

(CHS], Northem Han Chinese (CHBY,
Karean (KR). Japanese LPT), and
Ryukyusn Japanese (JP-RK)

GURE 4 The phogenstic trees of 12 populations where YRI i considered as the outgroup. (a] The neighbor-joining tree based on Far
stances between populations. (b) The TreeMix tree where numbers on branches are bootstrap support values indicating the reliability of
wdes. The scale bar reﬂactstl'eancum of gnetic drift between populations. CHE, Morthern Han Chinese; CHS, Southern Han Chinese; 1D- IV,
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3.3.1 | Population relationship analysis

We performed PCA and phylogenetic tree reconstruction to ;
the genomic relationships among populations. The KHV and 11
populations were classified into four main groups: (2 YRI; [b] CE
South East Asian [SEA) including Malay Malaysia [MY], F
Philippine (Pl), Javanese Indonesia (ID-JV], Tai Thailand (TAI)
Vietnamese [KHV); and (d] East Asian ([EA] consisting of Sou
Han Chinese [CHS), Morthernm Han Chinese [CHE], Kaorean
Japanese (JPTL Ryukyuan Japanese [JP-RK]L Figure 2 show
gengraphical locations of the 12 populations.

The PCA result displays relationships among individuals of
and other Asian populations in Figure 3 The plot of the firs
principal components shows that individuals from the same
tion were clustered into ane group. The KHW and TAl popu latio
considerably overlapped and separated from other population
alzo observe an overlap between Southern and CHE popul ation
Han Chinese populations play as a bridge between SEA ar
populations. The CHS population & dose to the SEA popul
while the CHB population is close to the EA populations
positions of populations along the first principal component .

concordance with the South-to-North geographical locations of t
populations.

CEU

YRI
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Ancient genomes document multiple
waves of migration in Southeast
Asian prehistory

Mark Lipson'*, Olivia Cheronet®>**, Swapan Mallick"”?, Nadin Roh_land1
Marc Oxenham®, Michael Pletrusewsky7 Thomas Ollver 2 pt, 910 a Willis"',
i i ura,” Hallie Buckley", Kate Dome(
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Daniel Fernandes®>?', Mattre v’ Beatriz Gamarra®?*, Eadaoin Harney""’,
Jatupol Kampuansal“ 23 12%, Megan Michel'"'?, Mario Novak®?”,
Jonas Oppenheimer''7, Kendra Sirak™ =26 , Kristin Stewardson™ a7 , Zhao Zhang',
Pavel FlegontovZ%27+, Ron Pinhasi®3* 1, Davul Reich'*17%1

Lipson et al., Science 361, 92-95 (2018) 6 July 2018

Southeast Asia is home to rich human genetic and linguistic diversity, but the details of
past population movements in the region are not well known. Here, we report genome-wide
ancient DNA data from 18 Southeast Asian individuals spanning from the Neolithic
period through the Iron Age (4100 to 1700 years ago). Early farmers from Man Bac

in Vietnam exhibit a mixture of East Asian (southern Chinese agriculturalist) and deeply
diverged eastern Eurasian (hunter-gatherer) ancestry characteristic of Austroasiatic
speakers, with similar ancestry as far south as Indonesia providing evidence for

an expansive initial spread of Austroasiatic languages. By the Bronze Age, in a parallel
pattern to Europe, sites in Vietham and Myanmar show close connections to present-day
majority groups, reflecting substantial additional influxes of migrants.
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The human occupation history of Southeast Asia (SEA) remains heavily debated. Current

HUMAN GENOMICS evidence suggests that SEA was occupied by Hoabinhian hunter-gatherers until ~4000 years
. . . ago, when farming economies developed and expanded, restricting foraging groups to remote

The pI‘Eh]StOl‘lC pe()pl]]]g habitats. Some argue that agricultural development was indigenous; others favor the “two-

f S th t A . layer” hypothesis that posits a southward expansion of farmers giving rise to present-day
oI Southeas Sld Southeast Asian genetic diversity. By sequencing 26 ancient human genomes (25 from SEA,
Hugh McColl'*, Fernando Racimo™, Lasse Vinner'*, Fabrice Demeter'2*, 1 Japanese Jomon), we show that neither interpretation fits the complexity of Southeast Asian
Takashi Gakuhari®*, J. Victor Moreno-Mayar', George van Driem®*, history: Both Hoabinhian hunter-gatherers and East Asian farmers contributed to current
Uffe Gram Wilken', Andaine Seguin-Orlando'”, Constanza de la Fuente Castro’, : . . . . . . . .
S a]fy ‘;f:s‘::ﬁ Rood Sho?:::;lg;qi”, Vi ngkcz oo d;“,c enfe tas Southeast Asian diversity, with further migrations affecting island SEA and Vietnam. Our results
Thongsa Sayavengkhamdy'®, Mohd Mokhtar Saidin'’, Morten E. Allentoft', help resolve one of the long-standing controversies in Southeast Asian prehistory.

Takehiro Sato'2, Anna-Sapfo Malaspinas'?, Farhang A. Aghakhanian'*,
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A Ancient Samples By Age
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Australians

Fig. 4. Model for plausible migration routes
into SEA. This schematic is based on ancestry
patterns observed in the ancient genomes.
Because we do not have ancient samples to
accurately resolve how the ancestors of Jomon
and Japanese populations entered the Japanese
archipelago, these migrations are represented
by dashed arrows. A mainland component in
Indonesia is depicted by the dashed red-green
line. Gr, group; Kra, Kradai.

Present-day Southeast Asian populations derive
ancestry from at least four ancient populations
(Fig. 4). The oldest layer consists of mainland
Hoabinhians (group 1), who share ancestry with
present-day Andamanese Onge, Malaysian Jehai,
and the ancient Japanese [kawazu Jomon. Con-
sistent with the two-layer hypothesis in MSEA,

we observe a change in ancestry by ~4 ka ago,
supporting a demographic expansion from EA
into SEA during the Neolithic transition to
farming. However, despite changes in genetic
structure coinciding with this transition, evi-
dence of admixture indicates that migrations
from EA did not simply replace the previous
occupants. Additionally, late Neolithic farmers
share ancestry with present-day Austroasiatic-
speaking hill tribes, in agreement with the hypo-
theses of an early Austroasiatic farmer expansion
(20). By 2 ka ago, Southeast Asian individuals
carried additional East Asian ancestry compo-
nents absent in the late Neolithic samples, much
like present-day populations. One component
likely represents the introduction of ancestral
Kradai languages in MSEA (I7), and another
the Austronesian expansion into ISEA reach-
ing Indonesia by 2.1 ka ago and the Philippines
by 1.8 ka ago. The evidence described here favors
a complex model including a demographic tran-
sition in which the original Hoabinhians admixed
with multiple incoming waves of East Asian mi-
gration associated with the Austroasiatic, Kradai,
and Austronesian language speakers.



