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Austro-Asiatic Populations originated in Mundari Tribes of India

LAN Hai
Linguistic Forum of China, Suzhou 215000 China

Editor's Summary: The Austro-Asiatic speaking ethnic group mostly distributes in the Indo-China Peninsular in
Southeast Asia and India, and may be the oldest group of the Mongoloid groups, therefore, plays a most important
role in the studies on the origin of East Asian. The physical characters of the Austro-Asiatic group are quite various,
and the genetic structure is relatively complicated. The diversity of the major Y-chromosome haplogroup of
Austro-Asiatic group, O-M95, was analyzed. The result showed that the variance of the Mundari tribes in India, a
subfamily of Austro-Asiatic, is much larger than that of another subfamily, Mon-Khmer in Southeast Asia. Therefore,
Austro-Asiatic group might have originated from India. However, the sample size of Mon-Khmer populations in this

study is rather small, which might have caused a certain misapprehension. (LI Hui, Department of Genetics, Yale

University)
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Kumar et al. compared the Y-chromosome
diversity of three subfamilies of Austro-Asiatic
populations  (Mundari, = Mon-Khmer
Khasi-Khmuic), and found that O-M95 is the

most important haplogroup in all Austro-Asiatic

and

populations. In addition, the highest diversity of
STR in Mundari population indicates that O-M95
originated from Mundari population in India.
Comparing the differences of Y-chromosome and
mtDNA among these three populations, they
suggested that Austro-Asiatic populations in
Southeast Asia migrated from the present-day
Mundari region through the Northeast India
corridor. This conclusion has a great agreement
with the linguistic evidence, which suggested that
the linguistic ancestors of the Austro-Asiatic
populations have originated in India and then
migrated to Southeast Asia.

The process of the ratiocination in this paper
is most logistical. The most likely origin region of
a certain haplogroup can be identified on the basis
of two characteristics: the highest frequency and
the highest diversity. Among the Southeast Asian
Austro-Asiatic  populations, the maximum
frequency of O-M95 is only 35% after excluding
with size.

three populations small

the

sample
Mundari

populations is generally large (~35-109, except

However, sample size for



for two) and the average frequency of the
63% the

populations with disputed origin), which is

haplogroup s (excluding three
significantly higher than that of the Southeast
Asian Austro-Asiatics. Besides, the M-J network
shown that the haplotype diversity among the
Mundari populations is much higher than that of
Southeast Asian Austro-Asiatic.

These conclusions destabilized those relevant
opinions given in the previous study. Basu et al [1]
found high frequency of Haplogroup K-M9
among the Mundari populations and then inferred
that the Austro-Asiatic populations have migrated
from Africa to India via central Asia. Kumar et al
[2] analyzed the samples from India and southeast
Asia DNA 9bp

deletion/insertion polymorphism, and suggested

for mitochondrial
multiple origins of Austro-Asiatic tribes in India,
and especially the Asian and non-Asian origins of
the Mon-Khmer and the Mundari populations.
The possible route for the expansion of
Austro-Asiatic populations given in this study is :
the present-day Mundari region (~65,000YBP)-
Northeast India (~57,000YBP)- Southeast Asia
(~8,000YBP) / Nicobar Islands (~17,000YBP).
This suggested route helps the further studies on
the structure of populations in Southeast Asia.

As an Austro-Asiatic-specific haplogroup,
0-M95 can also be found in some populations of
Daic, Tibeto-Burman, Hmong-Mien families. For
example, the proportion of M95 is 38.3% in
Zhuang [3], 47.5% in Naxi [3], and 20% in Mien
[4]. This reminds us the complex relationships
between linguistic and genetic structure. In some
non- Austro-Asiatic populations, O-M95 is also
the most dominant haplogroup. Furthermore, a
new study suggested that O-M119 is more than
20,000 year old [5]. Comparing the geographical
distribution of O-M119 and O-M95 from
Southeast Asia to south China, it is clear that
O-M95 approximately distributes in the west
while O-M119 approximately distributes in the
eastern coastal region. Considering that the

westward spread of Daic populations happened in
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a very recent time, it can be concluded that
O-M95 is much older than O-M119. This
conclusion can also be applied to the study on
influence  of

Austro-Asiatic.

Austro-Tai’s  diffusion  on

There are also some deficiencies in this
paper: 1, the time to the most recent common
ancestor (TMRCA) of O-M95 is much older than
the estimated age of O/N in all others study. In the
analysis, when using all samples, “we increased
the MCMC cycle and found that the Nposerior Value
and expansion time decrease and increase,
respectively, with increase in MCMC cycle and
do not stabilize even at 10° cycles.” So the
following analysis was basis on parts of samples
2,

discussion about haplogroup N did not consistent

which may result in misapprehension.
with the most resent study. In this paper, “the
modern man had probably migrated from Africa
to Northeast Asia via Central Asia, where the
haplogroups N-LLY22g and O-M175 might have
originated.” But in a resent study, Siiri Rootsi et
al [6] suggests that the most frequent subclade N3,
arose probably in the region of present-day China.
We can also abstracted from the geographical
distribution of N* and NO* that N expand
northwards from Southeast Asia. 3, the authors
suggest the Mon-Khmer people diffused from
Southeast Asia through Thailand and coastal
southern Burma to Andaman and Nicobar Islands.
But the evidence given in this paper can not omit
the possibility that the diffusion may be via
Sumatra. 4, the linguistic classification in this
paper
classification

is not consistent with the canonical
[7]. the
classification, Khasi-Khmuic belongs to the North
Khmer of Mon-Khmer

However, this will exert no influence on the

In conventional

branch subfamily.
result.

We also concern with the sample coverage in
the analysis of STR. Compared to the huge
of Mon-Khmer

Southeast Asia, the sample size in this paper was

population populations  in

small and most of importance populations were
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L, SRR BT HEML R MNAEM  Y-STRs FIEEE A BTG 214 A AR
Sl NENE, TR AR MNAEN  EE, DUBWIED ST E R B
BRI 4. ATReRESCE R, AL JEAP S EIEAES R . BT IR, R
PR AL H RS R ARJEHENENE . Basu  AITUN, BAERE O-M95 25T ENE 1 Fg A5
LISVRIZFIENEREHRL KM, Fk  RARE, WA FIEN, BG5S R H
HEWr XL WiE R AR MAEM S P WA e AN AT AR T AT,
NEVEER) o (B )G RIX AW A Z 2R EE, RN gt
EAN G BEE B EE R A Re T
SERAHR, B, EiER mtDNA B Y etk B R om xR
Obp HLR/AEANIIZ AN,  Thangaraj Z5[6]LA M1 T 16 A~ Y-STRs Ji, &% NEERI Y
J% Prasad 25 [71#0 % TR RHE AN R G R WRER R FE0RA 2 R0 DU B B 1 2 FE PR 25
() mtDNA 658, 1fi Roychoudury Z5[81%  WHAIFER 2 . BIIUR, SR Z AN
Metspalu ZF[9TESIE N AU T EIFERE R IR M1(98.87%), MiEZ A 95.26 % 2~ 1t
() mDNA 5 AH UL BRI TR AL g A iars E . 8k PRI LG H
(L RHEYE, XSRS RAMET AR 100% 2 (82850 ASCR 1 ] &8
ERANE(RZ N3N R Kumar Z[10]  ILH 13 DXIEERARC E I B RE, 7EX L
ST T RE IR AE RN, UWCNSEIE AN NBEHRILT 9 NAERE (W 2). O-M95
R —wAN. L ARRERE B W R Rom (52 %), Hok
TEHERARN, HAZSTHREMUNE & H-M69(26%). FIiERK =/ MEBETY, K
mtDNA [f] 9bp H /4 N ) 2 AL JEENEMEIEANN 5%, KT AANN
RATNENER A TERABGHT T 41%, BREAM 11 MREEALBET
KFE, B TTEMXMENE LR (R~ 0-M95. NT THRIXIIH O-M95 FEAZ T
ME SUZ WM 1D HPasRILEER GEF TR, ATHAN T 0-M95 (17Tt
MO R RVEE R F S — — ARACEE AR M88 Anid, {HTE O-M95 FEAH#R
WINNRAREAERME UM EEER. &I AR
SN T E R ANFEN Y Ytk SNP A
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1 25 MEARABOMIES . IESHHEUREARE
LR BERE KrfH FEE
Santhal Munda, 1t Munda, Kherwari, (AA)  Jharkhand #f$ Jamshedpur [X; P 047 Purulia [X 109
Bhumij Munda, 1t Munda, Kherwari, (AA)  Jharkhand F Jamshedpur [X; il 3% Purulia X 89
Mudi Munda, 1t Munda, Kherwari, (AA)  Jharkhand Ff$ Jamshedpur [X; PiE5in$$ Purulia [X #1 Midnapore [X. 37
Mahali Munda, 1t Munda, Kherwari, (AA)  Jharkhand Ff$ Jamshedpur [X; PiE5in$$ Purulia [X #1 Midnapore [X. 25
Asur Munda, 1t Munda, Kherwari, (AA)  Jharkhand F Lohardagga [X 1 Gumla [X. 55
Birjia Munda, 1t Munda, Kherwari, (AA)  Jharkhand % Lohardagga [X ! Gumla [X 24
Birhor Munda, 1t Munda, Kherwari, (AA)  Jharkhand #f Lohardagga [X Gumla [X il Simdega [X; 38
P55 N7 Purulia [X; Orissa # Mayurbhanj [X
Munda Munda, 1t Munda, Kherwari, (AA) Jharkhand J¥ Lohardagga [X Gumla [X 1 Simdega [X ; 53
P55 N7 Purulia [X; Orissa # Mayurbhanj [X
Ho Munda, 1t Munda, Kherwari, (AA)  Orissa #}} Mayurbhanj [X 79
Korwa Munda, 1t Munda, Kherwari, (AA)  Jharkhand # Simdega [X; Chattisgarh #f Surguja [X 42
Korku Munda, 1t Munda, Korku, (AA) Maharashtra ¥ Amravati [X. 59
Juang Munda, R Munda, Kharia-Juang, Orissa #I Keonjhar [X 49
(AA)
Kharia Munda, R§ Munda, Kharia-Juang, Jharkhand J{ Simdega [X; #id N} Purulia [X; 36
(AA) Orissa #{ Mayurbhanj [X.
Savar Munda, F§ Munda, Jharkhand F% Jamshedpur [X; P4 in$i 3 Purulia [X; Orissa 3§ 47
Sora-Juray-Gorum, (AA) Mayurbhanj [X
Lodha Munda, F§ Munda, 75 7 Midnapore [X 47
Sora-Juray-Gorum, (AA)
Oraon 1637, Kurux, (Dra) Jharkhand ! Lohardagga [X #il Gumla [X; Chattisgarh % Surguja [X 91
Nagesia 1t3Z, Kurux, (Dra) Chattisgarh % Surguja [X 14
Paharia 1637, Malto, (Dra) Jharkhand 3§ Jamshedpur [X; P n#z3 Purulia [X; 11
Pando rh gei7, Hindi (IE) Chattisgarh % Surguja [X 23
Kanwar 71 gL7f7, Rajasthani (IE) Chattisgarh % Surguja [X 41
Bhuiyan  ZR¥Bf, Oriya (IE) Orissa  Keonjhar [X 81
Bathudi ZR¥BiH7, Oriya (IE) Orissa #§ Mayurbhanj [X 36
Nicobarese Mon-Khmer, Nico-Monic, Nicobar, Andaman &Nicobar 4 Nicobar & 11
(AA)
Khasi Khasi-Khmuic, Khasian, (AA) Meghalaya #f$ Ri-Bhoi [X West Khasi 111[X, East Khasi 111 [X, Jaintia 111[X 92
Garo Tibeto-Burman (TB) Meghalaya 7% South Garo LI 33

“AAREFILE R, “Dra” R ER ek G R, “TB R IR, “TERFEENRKIE R

bR TR PEIE S ATEQ9 %) MR EE A 1 51,

TEEN B H A Wil R AR R BRA KR
O-M122. 54k, MEANH, O-M122 fifi

(55%), HIKZE 0-M95(8%). T ML
M, T T FR RS P N RH R4 1 i R0 N
JEATE Mz T B A ORISR AS i, BT AR
(MR INES NE D3N s i NG S W
O-M122 FEA, LA E =75 A1) O-M122 Ff4E
KBS E NEEREA R 45 RAERATH
1) 8 S, KILT =M O-M133%,
O-M134*, O-M122%, O-M134*{EK 78 A\ (56 %)
U N (67 % ) 9 () 402 Ay, IR
O-M133*, RFHAN 27 MEEAH 3 ASLLE N
H N 18 MEARFH) 3 ANERE T AR e X
O-M122*%, [t O-M122 K% RIEF T AA
I NI A AL (X *=1.597; p=0.45).
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(AMOVA) 75, 1N g 2 e 35 RN
BRI O FRFEAR K (Fsr=0.203). AN
FZR PG 0 R AT RABEZ A1 Fer (A HLIX
AMEK 3%, Ronflfilz aa 2 1 2 R .
(EPER N PNCF R AN =RIA=T PN = Pl i)
Fsr {E(0.045)R /)N, FHXI T RPGAMFEEANZ
[ (1) Fsr 1E(0.099), UF BHHT & A 5 % [ 5L ]
AR, o R 4ER)E T O-M95, Je RHE A FE
KEAAEBIXNHK. BT Y-STRs 1)
AMOVA WIRZIENS RN Z EH R G
Fsr{E(0.175), (AR T RN BRIEARIE
Fsr(0.289) LA Sk N 5 e BHE N Z B[ Fer
1#(0.442).,

X O-M95 FEA T 16 4~ Y-STR Fric /5
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M69  M172

i N F-ME0* H-M60 J-M172 O-M175%
A A 780 330 2535 444 0
A 93 1087 652 0 217
BHE A 11 0 0 ] 0
BmIEHREr 802 404 2300 3.02 0.22
ITFESE 207 370 3502 471 ]
nE A 33 0.00 0.09 0 3.03
Bt 1222 4.09 2561 4.01 0.25

M9

[
Mii

M45

MI119

O-MI19  CMEE O-MI5*

M173  MIl124

O-M122  L-MI11  P-M45* RI-MI173 R-IM124

54.88 0.13 1.52 5.45 4.94
41.30 29.35 4.35 5.43 0
100 0 0 0 I
54.04 314 1.79 5.38 4.37
51553 0 0.67 SRS 1.01
18.18 54.55 0 6.06 0
5246 376 1.47 4.91 344

B2 BAWFRCEXHEFHNEREABORURT R F D B ERnE.

IR E (- 4) Bon TR ZE
Kok, H—RETHEAR, 55—
KETHAFEREN. RERREANDEAE
AN Z T, HEXANHAEH N
FISE 5, R T ISL AR E . IEanIRATY)
BRI, FONHMEERRS, Masi
B 7R N RE A& RV N 2 B — 3B
55, ARSI F . F4h, 0-M122 i
FARE T & W 45 S R B A B U B T AR
2 AELE O-M133* (& S2 Bt 1), B
O-M134*F, fn#& ARG NIREAAEE
TERRANF 153, UESE T AT Z AR R RE S
(1 R AZ VA

ML ] (TMRCA)

K O-MOS 7 5 R A fi 357 38 1 LA 1
FA1dE T BATWING 27 7341 16 1~ Y-STR,
T T IX AR TMRCA. FRATESR T
AR AN BB AR A 1R AE — B ] Py
RFEEARZS IR A AL, ARG R AR RN K.
JUE A HAR IR RAE S,  FRATTI% B 1A U
WA IS AT AN DB . XA
BN DBRFEAAR, B 2T 46 2 =
gl E— — R E BRI TR, RIEA
PR A T LT R g (R E I
FEFFEE22 ). 42 10° ¥k MCMC &3R5 2 (# e
A IE RBEAR TMRCA ) b fE 2 ~
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e

p==53

68,000 EHT (95% C.1. 25,442~132,230), %
i5 N) TMRCA (~66,000YBP) A4 74 A )
(~57,000 YBP) #HAL, 1M JE ®BE AN
TMRCA M{EM (~17,000 YBP). Ak, &%
SIETERAIL R TMRCA 7E~70,000
SERTH) ~30,000 R Z MBS (EREK
2, “FEMERK (~48,000 YBP), MR
5 HE O-M95 EIRMA IR, AIRETE IH A 4R AR
BB
LWLy il

BT B A5 R 0 S5 A e oy AT B L ), H
AN HE L[ O-M122 Al O-M95 #FI#EK 5
W FRATHEEE UL S 4k 214 AR N
s B, O-M9S 7E AR’ WA il A7 7E
T 7E B[ U] = BR T 7 A R N BEA7AE 1 3
Ji o 1X— p5RFUWE N BB ) R S RS
P NCRIANEERIACE N N (ER R A= I PS
R, BHENBKR. UEMTIERAFS
O-M95 By oA E KM (&5 &K 5.
Bilan, O-M95 7 E[ FE Ph AL R0 A T 1 4% 43
N 3.4%, 0.1%, ERREAEETERANE,
MBS (RT3 AE 7 B 1 e T3 R N (38%4)
AR AR RS G R AHE (14.7%) M#R
B WAL, FAE RABERIX AR B R T
AEFG I8 52 AR B 8 (XP=22.77; p<0.001).
O-M95 T2 M EN B R B WA T PR
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®2 BEREEUR Y REEDEE

A F- H- J- 0- 0- 0- p- R- R- Haplogroup Y-STR Haplotype
B LR B OM89%  ME9  MI172  MI75%  MI22 M95  M45%  MI124 M173 Diversity£SE Diversity=SE
Santhal 109 0.03 0.39 0.03 0 0 0.47 0.02 0.02 0.05 0.627£0.028 0.9913£0.0039
Bhumi j 89 0.02 0.27 0 0 0 0.63 0 0.04 0.03 0.534£0.046 0.9950£0. 0031
Mudi 37 0.03 0.43 0.03 0 0 0.43 0.03 0.03 0.03 0. 640£0. 049 0.9910£0. 0090
Mahali 25 0.04 0.4 0.08 0 0 0.12 0 0.12 0.24 0.777£0. 057 0.9855£0.0179
Asur 55 0.04 0.22 0.09 0 0 0. 64 0 0 0.02 0. 547£0. 064 0.9970£0. 0045
Birjia 24 0 0 0 0 0 0.96 0.04 0 0 0.083£0.075 1.0000£0. 0120
Birhor 38 0 0.24 0 0 0 0.71 0 0 0.05 0.448£0.077 0.9640£0.0189
Munda 53 0.02 0.25 0 0 0 0.45 0.08 0.08 0.13 0.719£0.044 0.9898£0. 0062
Ho 79 0 0.25 0.01 0 0 0.66 0.04 0.04 0 0.506£0.051 0.9949+£0. 0034
Korwa 42 0 0.33 0.02 0 0 0.6 0 0. 05 0 0. 545£0. 054 0. 9906 £0. 0090
Korku' 59  0.07 0.08 0 0 0.02 0.81 0.02 0 0 0.331£0.076 0.9989+£0. 0053
Juang 49 0.02 0 0 0 0 0.98 0 0 0 0.041£0.039 0.9745£0.0114
Kharia 36  0.17 0.33 0.03 0 0 0.39 0 0 0.08 0.722£0.041 0.9982+£0.0077
Savar 47 0.09 0.32 0.13 0 0 0.15 0 0 0.32 0. 767£0.030 0.9677£0.0123
Lodha 47 0.02 0.15 0.32 0 0 0.09 0 0.43 0 0.702£0.039 0.9815£0.0115
Oraon 91 0.02 0.57 0 0 0 0.32 0.01 0.03 0.04 0.575£0.039 0.9980+£0. 0022
Nagesia 14 0 0.36 0.07 0 0 0.57 0 0 0 0. 582£0.092 1.0000£0. 0302
Paharia 11 0 0. 64 0 0 0 0. 36 0 0 0 0.509+£0. 101 1.0000£0. 1265
Pando 23 0.04 0.22 0.09 0 0 0. 65 0 0 0 0.542£0. 101 0.9526£0. 0335
Kanwar 41 0.17 0.29 0.15 0 0 0.39 0 0 0 0.729£0.034 0.9892£0.0102
Bhuiyan 81 0.01 0.11 0.04 0 0 0.84 0 0 0 0. 285£0. 062 0.9959+£0. 0031
Bathudi 36 0 0.39 0.06 0 0 0.36 0.03 0 0.17 0.706£0.041 0. 9964 £0. 0082
Nicobarese® 11 0 0 0 0 0 1 0 0 0 0. 000£0. 000 0.9643£0.0772
Khasi 92 0.11 0.07 0 0.02 0.29 0.41 0.04 0 0.05 0. 730£0.030 1.0000£0. 0031
Garo 33 0.09 0.09 0 0.03 0.55 0.18 0 0 0. 06 0.669£0.077 1.0000£0. 0171
Total 1222 0.04 0.26 0.04 0 0.04 0.52 0.01 0.03 0.05 0.533% 0.9887°

SRE Dr. V. R Rao RKRFHHE, ;"SNP Hdisk 11 Thangaraj 454015 AP,

Ho (HEHRFTRIFEA KR, By 45 MRE
WABEH, H 7 ANAEE O-M95 HIMHR M
50% 403 70% . (HZ, X 7 MABEFHE 6
MNNBEIREAZUNT 20, HRIE . Libtn
fif, MTRMEEANEE, AERAMEENHE
TWiE R AR (38%; X*=68.89; p<0.001), it
AT AERE T IER AN (147 % ;
X?=330.68; p<0.001), EIEEMIFIE R A
t, O-M95 HIFHRE R (54%). 5
Gb, IEWNE 5 L MIBEIEIA AL FTR, HRAS
# O-M122 fEENFE I 73 AT AR BR T AR AL ER
MEERIEAZRE VAR HiE (R 5. #
FE 3 H-M69 1) 43 A1 A = BR - B[ YR Bt (17321
gt Uk, SREIRE T T R OK R .

g
BIE R EHA I R B R 8L
Sk NEEF, O-M95 iR R E, 22 4

ANEEHAL 3 DMAFHAFF XA B EE ., X
=542 Lodha, Savara A1 Mahali, #] g

35

FEUONABATT AR A i XA FASREE R
PENFIE R R A . RIAE
B —D T, JERHERE R AR 12
MREARSHE T 0-M95, 54 [EiE R i1
BHEAN—F. XU, FEA. F—FK
AN TEMAZBIAMEFIES M RR, B
AREBR, R R —H 20X RE
DRIEL A o X AN B A 7 B R 0 oAt il R AN
TEEBUIZRARAG, BonEER R I R AR
AT A R R AR . 75 53 2 —/N 5T,
RE L) e G R ABEA ) 0-M95 (°F
¥ 38%), ST AR A — 2
B O-MI5(F) 14.7%). {HIX A EAfERELE
EPEEPE LA T L FANAEAE . BTEL, O-M95
TE BB AR T 0 (1) e I3 2R N PR R A7 R A
FEV AR NFE R, BRI AME R
NBEA LRI R gtk .

BT RE R J 4 1 R N 58 1% O-M95,
BRI e N BT N B E IS AT B B B A
O-M95. [R I, M v iy & 7% # 0-M95
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M134
M133

3

M16:

.  N(0-M122) 0O-MI62 O-MI33 O-M134 0O-M7
55.56

£/m\A 27 33.33
mE 18 16.67
B 45 26.67

66.67
60.00

| | |
MISO  MI6s  MI2I

O-MI159 O-M164 O-M121 O-M122
11.11
16.67
13.33

3 0-M122 P EARNSEREMNURENE FEMMEFERPRHE

MIAELE, %2R B A A0 TE N & b
RIAZ I — — P07 2 (] R S R4 i v
XA . fEETIERRAT 0-M122 A
MRS, AT LU &SR 5inE A
LR A, X EAATZE O-M122 FifZ
F A R AR R AN R — BUR(XP=1.597; p
=0.45), BIFE, TEIXEE O-M122 FifFpfrit
1 M-I Mg gk, X A WO 1)
Y-STRs 77 (Kl S2, P 1) bhEc 13 2,
SENT AR AL ED B 0 AR B 0 FE W AT R R [33]
HALE O-M133*8K O-M134* (63%), T4
I E R R SR ZE RS AT R A HE[24,33]
MALE O-M159(65%). LA sy, A[HE
H X () E RAFES B AR O-M122 F
TERAAERE, T IX L2 AH AR Y Al R A R B
RRAE A5 R, WSk H AN IIR A .
I, O-MI133*/0-MI134*E g Wik & K75 A
ARACEP H A i Am s e CREE s A
PSR, RPEANFH O-M122 AIEER H
AN o A RTIR  20 A\ S B B () 7 TG
RN Z T HREIREFKR, HEIERN
P it R, A1 SRR R, e
ZIRFEMAK, 40 AMOVA (£ 3), M-J ™
dEERIE (] 4) 1 TMRCA HIZE R (£ 4)
Fios BIHFE .
BAERE O-MO5 HIFIRAREE IIE RIY 7K
BESR O-MO5 75 7 W18 2= N T A A 24
AR, A4, O-M95 1R fe ks ff]
ZA]o AH R, e RE T BB S AR Y
— AR A A T REARCYR H 5 AT DL A
FRAESRAfE: = AR A = 1 2 R . 8 AN AR

36

£33 DFHFESH AMOVA

R For
Y-SNP  Y-STR
ESLYNER NN 0.099 0.175
FENSEREAN  — 0.442
RAASEREAN  — 0.289
FiE N5 S.E.AA 0227 —
A5 S.E.AA 0.045 —
ElE AA 5 SE.AA 0203 —

S.EAA=FRMW N TERAH. E: P HENTF 005, FE
BIEANMEEARSTE T MR R, SAHE AMOVA. &6H
193 S.E.AA 1) Y-STR %4

LR AR R AR, HERR T REARSOL
13 MABEE, O-M95 (s iR N 35% .
M5 —J7TH, ZEkiER AR A REAR K
(35~109, F% 7 34), O-M95 [F#5iR M 39 % ~
89% ARk, F¥IH 63% (HE& T 3 MEIFEE
AN o XA S EE R R W RS P AE RN
WE . mH, ZFAERANEREARZ AT
Ik 99% o 5 REIX AN DL S AZ B HELE EEE I
Fopth 7 DA % 76 S A Hp I AR AT AE (1 5K,
AT LIS B 4508 0 AMOVA T3
I, O-M95 Z1F 65,000 i (95%CI:
25,442-132,230) &IHE T SR8 R NBE . B,
A RELE TR, I 4 50k 1R R I AE S AR
O-M95 F=HEZ WK BN ENE . X551 5k
8, JEE UL N SRAERT A A AR
At EL48 R 7 B R OK Rt

{H Kayser Z£[16]1A 9 O-M95 #Zi H 4/
W, SRIE A8 B e s RN FEITHER T R
BT P R B PN R SRR R 1 e I IE R N
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CJeRHE AR A ZR I FR 5 1) mtDNA,
Kayser Z[16] 41 Thangaraj Z£[6]W\ At 12k H
R, (HiE, TESIAHRIAS AR M ABE
[F) A FRHABLIR) BE R B DR G 2R [8~10]. FoA 1437
T 1147 MRER, A5 T R Sk 5% LK
R, 84 E R ILZR WA 1) mtDNA
FAE £ [Kumar V, Reddy BM and Langstich
BT S ARARKIEHE], Rom eI A Fg IE1E
AN =AEBEAEAFRRE R L, X—
M RHIE F A REE R AR BATT
ERERRIXANGE IR BEAR S T IE R &8 ik
A HF A EE O-M95 1] mtDNA %A K
FAMED, Ba, —DBELSFEFIATER
B (P A T RE o (HBE BB A2,
O-M122 # A& AR N BRI A5 T
TESRIETRVE B SEEANAAE . MATAT 247 5%
TUH B AR T AT & 2 DL O-M122 9k
fillf#9[18,20,33].
BAFHEFE AR o-MI122 HEARTE
15,000~60,000 4F R [18] 2 1], i %% 7 Y0 f)
O-M95 5455 A ~8,000 FEHI[16]. UIFED
FE R A R ARk A AR, B4t
TN ZAEE O-M122, 1 HENFE I iE &
ANEEF, O-M95 ) TMRCA 545 BN % E
PLAEAF 21 ~65,000 £ FT ZR (R 4). BEIRUL
XAMAERIEAE X R (25,442~132,230),
POAZVEEX R TR, A NXAMER
TIRMAR L Kayser Z5[16]13 21 L FREK,
MHEAEES. KN Kayser %5[16)%H T 16
AL R RAR T F AR R 7 AN, BRATHIX
7 AL SIS Kayser A (7] ) 58403 R & i+
TR, RIAZEF TMRCA 45
FHBL (~65,000 ERTD . XANERER, AL
(TS AN A BT KB B AL ARV 1) 5848
RGN NG R 7o, FEAIAN
AR EVIRESIEE, DAEAA T JE
HAE S THHE, XA T A1 ST
A, [k, R ATER A g AR
M F T 5K BAEAT T 3L HE[16], XX 514
NIRRT RER . TR EAEYE, AT
N A ZIE N NIRRT AR
W, MARMER. EMEREULTFELE—
B SIEAE T AR R P EANE S 4
B RITE R, PG A 8 i T B TR

37

URFE TR o R IX NG F A IR T ED B .
EZ R0 HExR, O-M95 fc A nl BEEIR T 20
SR NBERMSE, ME#HHECITAEARE
o

* 4 HHBBIREIEIEAY 0-M95 AT TMRCA

iR TMRCA 95%E {5IX [A] (Years)
(Years) IR LR
AN 65730 25442 132,320
WA 57252 27,664 92,201
RRIEAN 16,578 4,565 51,377
HWIE AR AR 68,098 25992 146,883

AMOVA 558 (£ 3), M-J MK
(K 4) F10-M95 ] TMRCA (& 4) &R,
SR N AN Al 1 7 A8 RN B AR 5t o T
T B BRI, RAIAEXEHARN
O-M95 FEARR /DRI R HIE, &
AR O-M88 (K 2). HEIILE, O-M88
AXALE SR ZE AN 22 4 K I — 191 [40], B 7R IX AN 3
IR IR PRI IX . Rk SR
U RAFAE, BN AZ AR AR W S AL
PRl s o BRI NA A Y & A
O-M122 (29%), HFRVH—FEAE RS IEL
()53 A7 Jo PR AE 4 i) A 2R B B3R, FRATTHEWT
PH I e N2 BN BT A AR F . SR
RAANF O-MI122 IAELER SR B N A%
BRIAZHE, UL IX N N BB R EA & A IX AN
{57, BEAh, ENFE) mtDNA BERETTRR TR
78N 30% ] mtDNA 4> (Reddy %54 k%
(B D, 1T 6 B A A At AT P 5 135 IR 4T
JEHSE A [8,41]. Kk, KFEANH IR
FEF I mtDNA 1] BLACAZ K B AR
R At R ek 2 v R A, e g sk B
EH R AR H) mtDNA . X — fSnss 7L R
M FIEAMRIN AR, JFE0
REZe tH ARG B B R A ARl I, 1 3
FsIAIRFE (B 1)

LT Y-STRs ) AMOVA 455 (% 3)
A M-J Mg (B 4) 2R, JBRIEA
5518 NP KR PERE # IR A —FE . BRI
NREHRUFF 710 mtDNA[6,7]F1 R
O-M95 (2 K 2). FAMEXET Hmki
WEM R ENEAT TET 16 > STR 1Y
AMOVA 73#. g5 i8R, ®ZEAMERE
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Mundari
Fik
Khasi-Khmuic
+HE-FA
Mon-Khmer
et i
Tibeto-Burman

]

B 4 {EEE 0-M95 Y Y-STR &Y M-J FILSLEHIE 5165 STR KIf FOREAR G 4007 7 4 F 1 564 MREAR. BB I/ TE L T8

R . DR AL AR BRI

N—F, 55K NP RPN Z 7 & (FST
35N 0.402, 0.476). HEAER], EREAN
(¥ TMRCA 4 17,000 4£71, &]3% A ] TMRCA
919,000 AT &t AFERIR T2RE,
R RIROH ZE R R, B JERHE N AE B A 2%
AR AO N T HI9 7k Bf BASE A 21 T BN S 1) JE
RIERS. RREAF O-M122 f5E4 8k
A A DR B L 2 80N AN B % i R 1) 2 TR R
o, AR E I L R R R AR
E NG EP
R VLR 2 A GO\ B BE I R Fh o] BE B £
Kumar 1 Reddy[4]IA N, & ZRILENE
MR HEN, B 7 B M
WHEN, #A RT A B EE B e T R VR
AEPENENFE AR . A5 O-M175 Itk
GRELGERE, e N-LLY22g =R T4t
W, AFERE WA AR, maEF T, M
W, AR M ANFEAE B AR B ] L2 o [A]
FE, HAERE O-M175 LLRCE B R iiF s AR
M (BT EE R ) A I ASTE L B2 45
R, T EAFAE T BRI BATTTH X PR

38

AT E S 1. BARN TR AR A
T, PAMEEE N-LLY22g Ml O-M175 7E78 Hitd
Ji[43,44]. 4558, #5H O-M175 BFIABETAE
ENEE, EASHEEA T O-M95, RIGY BLE %
M. Hi&, BT 100%K5E A 30% 1
RVUFEAE T BB 7 571 mtDNA, 1T A 4
MO E R ANRERA R TR RM
mtDNA[45], Jr A ANEHE v] g2 55 1% 7
S 20 EREIX A, ETIER AR
2 HRIE 28 H 7 A B 2 7 JRR A B R 1) PT g
PEABANBESE 4 20, B ] LAid B BLAE B AN
R L () P G R AHE ) mtDNA 22 5 ]
BRI ARIED N-LLY22g fil O-M175
MAFAE, HAR Z 0 LS 2 T AH M0 % 1
K-M9*[15,24,26], 4 A it iX e #E A& 1 i %
T NA O FIREEAARL M214 78 X A%
FE[46]. (HAE, XAFRICAE P AFERA ke
W —o NBEEAE AR, FHAEAR B4
TN, A — B N I P Ak B R R AT
ANERE, FREBEELET O-M175. &K,
0-M95 N 3 BLAX R 3% [F] Y BE R 5 (1) mtDNA
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5 SR SATE fiss T IR G TE O-M122 Fl O-M95 [I3iZR[14~16,18~30]. XFT O-M95, JERHE A M HH ek

Bro MRFRRRAERNEAM .

R5 PEMRTHANLEHOTEI S

NFEH A ] R 1~ 32 L A3
HhIX 0-M95/122 N-LLY22g  O-M95 O-M122  N-LLY22g
HE 21 35 0.1(0-1.6) 2.7(0—12.1) 0.9(0-9.5)
ARALTE 83 25 3.4(0-50) 34.1 (0—85.1) 9.2 (0—42.9)
YRR E SRR YN e 37 5 14.7 (0 —75) 30.5(0—100) 0.5(0-2.4)
FRENARNAE YN i 8 5 38.0 (3 - 68) 34.3 (0—70.2) 0

*LERESR K B 5 11575 k.

—REE. ME, XEAFUEENESH
PRI b B ED B AR AGE A R, SRR
[T VG R ENFERE S 1) mtDNA 1A
RN FAY o AR 0 PR A1 27 7 S AR
NFE A FIHERE A L 40,000 4F 5 H 1
[18,47,48], IXIE/~FE W iE R AR FIRTE
A WA T AECE 40,000 4F T EUASHGE . (A
I, SEIE NG KA B -1 MR /R —,
R — TR A A AR A AR
SEE, TERITHEFEMNRE. mMEA
PUG, AN —UGOTHEIRE], HIE L SR A
HE 20 A7 o] DAHEIRT, 45 i o i N2 A
Zi ] A0 44 ) P 008 R AT A 220k 2 AN JE R LR
5.
i

B2, BB BRI
FIE ) Z R, BAEHE O-M9S Bt I 7E Bl
P RAFER, RTRERZEE AN, 1
ANRZAHANMARE .. BT 51521
TMRCA fRK, AT AZEIE NFEZ IR
Kbt e ¥ . IRARE, X AHEM
28 ER P AL BB E R AE B, AR AE
FIRFET. 4%, RMNTFEEZR Y Jfk

39

A mtDNA (1545 AT 21 5 ff i 104518 -

E

BEA IRATRAE T 1222 G T A
K IMEEA, BT 25 ANEvkReik, Hd 17
AN E R AR 7 SRR, X 7
ANNBEHICNFE B ER S E SRS
HUMRR, H RS TER. JRATH
AN HRRETHEN, RI—FEARALLK
N BRI, DR 56 5 s Bl 8 g 1
BRI TE ANBE R AN AR B AR
Wi R NIRRT 5 P2 DL A — &7 A
[ [ b 2 B 76 —— [R] Ay = 8 N 1 90 A R
J7o BATHIREAEL S T MG INRLE A B ek 20V
P N s N5 RN EEEEE, I
A ORI USRS L #58 KAfE b s an & S1 B
ANOLBRE 1) ABERTR, FEAREE DL VA
M SFITER | o REFEZHT, #RisE i It
b=

FEE M 140 Sambrook 177 v HE BURE A
DNA[49]. 4381 7 F Lhar 9 S 90 N A8 7 1 LA
T 204N Y Gtk AL IR 2 A4 5 (SNPs):
M89, M69, M172, M9, M11, M175, M95, M88,



M122, M119, M45, M173, M124, M134, M159,

M164, M7, M121, M133 il M162. XFrid
SRR R [44] o KR FEAKI T BT ey
(A FE PRI BRI e, DA P 3RS 2 5 2R 1)
ATEEME DL RSN 8 R . AT YCC 1Y
% R45[50].

AT LA [ 20 4N 7 51 5 (STRs)
BB fE T 4 B . DYSI19, DYS385a,
DYS385b DYS388, DYS389 1, DYS389b,
DYS390, DYS391, DYS392, DYS393,
DYS426, DYS437, DYS438, DYS439,
DYS447, DYS448, DYS460,H4, YCAIla,
YCATIIb. Y-STRs &% X PCR ¥ #4[51], ¥
£ ABI3730 73 #14% 73 #T. GENOTYPER #£
R AT B RS o 2507 BRI K 4%
W Butler Z5[S1H 7 Ao EE BT,

REY REFERHREZ, HETIEEA

DX XA AR AL AR AT 26 1~ AT S AR F [m] 5 58
AR, BT E R AN I T SR AL R I I AR
AH, FT LB I T AT ok, Y e
EARITAE BNBR /N, A1 ANBEIT A 2
bt 2 SRS, XA e ot 5
NEEPEM B RN T E. R HRIEFD
A RE A Y PR E BN R, I
RE A A B TR R AR LA A S TRV A% 1 5
M KA R, (HAH KA IR 245 WA
123 R LE[46].
BT HT M B DYS389 1T K FEH
5T DYS389 1, BKIULTERTA AR 7 Hr
i, AT DYS389 T K B r i 5 by 25
7 DYS389 1 K, LLikE% DYS389 I KJE
MEZIHE. @K DYS3II i 4 A
DYS38% . T DYS385a 5 DYS385b,
YCATla 5 YCATIb X LA5r#%, Fr LAIX £ STR
i — PR E R, RETRTH 16
> STR. 737 Y-SNP Al Y-STR %3 43 7115 5
THEHMAFMNYZFEE, EFHT
ARLEQUIN3.01 #AF TS H e AT B bR
R Z(SE)H . FJ ARLEQUIN3.01 tHA& 1
Y-SNP #1 Y-STR ()5 F /7% . # Y- STR [
BRI R AR, A
NETWORK3.0 ## T M-J W2 254 1] . B
(1) B AR & STR A s ZE—— M E 5T
ZRUR . BEHRE R 2~8.

40
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AL T 11 B B LA I [R) T — AN B R
FRE: Z A RETEIX AN A2 5P UR Y B,
I HAE T 0 ANFEAE XA B U AR 2 AT
CAJEFEXAMIX . KA T Wilson £5
[13]1784E F BATWING 1H5 T feilr JLAH I [A]
XA MCMC ARSI NS R (— &
F A AN PR A R G A AAR SR, TR
S 7 B G A 2. R R
A BB STR 2B TN, Mgeih A 45
BN RS AE — B 8] Y ORREAS AR I 77
A4k, SR KA TR UG K  FE T Zhivotovsky
SE[54145 H b RAB T, RATIEXN BT
16 4~ STR i+ HEB NHMZTFE v o
(1.47,2130) I RASTE R . 7E y A 2 7, 5
ARl o (2,400), B (2,1)PA K N(1,0.001)%
fi [15,17]. BATI—ARNA 25 . EHH
713,000 MEEA, (HE 9 E R R E, B
13, 000 M HIER. KL, FTA s Fal 2
FETIX 10,000 MEER. FFEAR MCMC 7§
RUCEAE 10° 21 10° (848 1k, B LR IR IR K
HAE 10° %) 10° Z 0], BAT—TFeaxd s A
[t O-M95 FEABEST T 10° X MCMC 7E3R,
THZ A B Nposterior CAFEY TR BT A 2N 1
o) [HN~13, 000, XAEF LA BRI~
5000 A K TIRZ[15,17]. &A1 N 7 MCMC
TEIR KB R BLBEE MCMC & AL 38,
Nposterior 1 P T 157 5K I 1E] 38 K 7,7 107 6
WA E . B, BAUTEER T S DA
O-M95 FEAFFH] 3~5 DMYtEfh—EE N
BEAS, 45 RAE 107 2] 107 RPN 3] T sl
(1] Nposterior TELRI KIS 7] o SHUEIR, 1XAMHE
XA N D HEAN~1, 000, S%RI%T
R B A [17,18].

K EHAFERFNEATEIE) 214 AN
AR CRIFE N 5), BIRENEIRORR:, KV
ML RE, o b BA T f Hi i — ke @ ik
N GIS B4 ArcView R4 T S5 4
R A B RR . H
TREIE S Mt N ME— A, e
XS P AL B Z R, BT AT SRS AR
oA B HERR T E .
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