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Figure 1  Principal Component Analysis of the Baima and Asian Populations. The X-axis represents PC1, and the Y-axis represents PC2, where PC1
explains the largest variance in the data, accounting for 33.73% of the total variance, and PC2 explains the second largest variance, accounting for
18.55% of the total variance. Tibetan Plateau related populations include Tibetans, Sherpas, Deng etc.; the northern East Asian population includes the
Han Chinese in northern China; the southern East Asian population refers to the Han Chinese in southern China; the northeastern East Asian
populations include Japanese and Korean populations; the Central Asian populations include Altai people, Uyghurs, etc.; the North Asian populations
include Chukchi, Yakut populations, etc.; the Southeast Asian populations mainly include the Lawa and Mon of Thailand, as well as the Ami of Taiwan
Province of China
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Table 2 Sequence Polymorphism Analysis of the Baima, Tibetan Plateau Related Populations and the Han Chinese”
Bt pek i b 0O BEREEE ame mimes o

SEEYN 49 25 266 0.95+0.0190 0.0020 0.0037+0.0010 —1.64

e 223 Wi 63 51 396 0.99+0.0050 0.0021 0.005120.0014 —2.12%
EHEE R e 50 49 384 1.00+0.0040 0.0021 0.0052+0.0014 —2.15%
BT e 82 80 461 1.000.0020 0.0021 0.0056+0.0014 —2.18%*
e3P 142 142 819 1.00+0.0008 0.0022 0.0090+0.0020 —2.50%*

FH# DU 84 80 605 1.00+0.0020 0.0022 0.007420.0018 —2.41%*
KR B 86 51 331 0.98:£0.0060 0.0021 0.0040+0.0010 -1.62
HZT_BA 91 44 326 0.96+0.0100 0.0017 0.0039+0.0010 —1.94%

& H B i 86 74 422 1.00+0.0020 0.0019 0.005120.0013 —2.13*
A H/REAN 76 49 345 0.98+0.0080 0.0021 0.0043+0.0011 —-1.74
o e 7 DU 114 105 686 0.99+0.0015 0.0023 0.0079+0.0019 —2.40%*
FEEREL AR ik 44 37 306 0.99+0.0070 0.0021 0.0043+0.0012 —1.85%
RSB F g T e 77 72 429 1.00£0.0020 0.0021 0.0053+0.0014 —2.11%
s H g T e 75 71 455 1.00+0.0030 0.0021 0.0056+0.0014 —2.19%*
E I ) 68 64 385 1.00+0.0030 0.0021 0.0049+0.0013 —2.03*
MR 71 68 436 1.00+0.0030 0.0021 0.0055+0.0014 —2.13%%*

LR T e 73 71 449 1.00:£0.0020 0.0020 0.0056+0.0014 —2.23%%*

frE L H g T e 48 45 319 1.00+0.0050 0.0020 0.0043+0.0012 -1.97*

a) (1) AHFI S H0s %75/ DNAFF AL S B TR % (2) @ R B IIREA IR T KangZs N “P1262013. 201641 TAEH
Li%s NPIE20194F (1 TAE, SOBEREA SR E T AJEE T8I, (3) Tajima’s DA B, *, P<0.05; **, P<0.01; *** P<0.001; T*LREIAEE

O B R NRE A 2 FEVE R, B 5 N 5
R ZREE . IR 2 FEIE AR REA S B 0s T 2RI
NEARIKT, ORI AL 2 BEVELE 2T R PR
A, X4 a5 ANREATREA T 1 R E it AL A,
AR SR bt PR R S, X AMAE A B SR Y
NS, Wb 5 AMEREAA RSS2
F S NI 2 BEVE AN LR,

Tajima’s DFi s 70 #0045 B W e 5 NI
Tajima’s DIEYI/NT0, BrE S ARE. KAREREEAN
HERIREA B SR EENHESL, Hor AR Tajima’s DIE
V2, X 0] e R WIBORA R ES 7w SRR AR AR T IR
AFTEKR, E S AR BEABME/REARAL L
B, AE I X 52, AT REAR A Y TR,

33 HiRAEREE AT

NIRRT S NP R 4L, AT 7E A H
49 5 NFEREA O ORI A DN A 4 FP 8 f RS0
BN, WE2pR. AEETORILE SR R A7 A

M. NEBHEZRFEAR, HAE T MEGEH AR
GBOMZ TR TPNEAFIEARNIDN). fEM. NI
i, BB NEEF B FER AR, 008
A, D4, MI12'G, H AR DASIZ b 15y, 15530.61%.

NP S AN I8 AR (S R S
JRAHC NBE IR R, AW HhE a5 AR e
TR A TR AT 5T E i S B RE, BN
A21, D4jlal, D4b2b+T3398C+A390G+A15613G,
M9ala2, D5b1bAIM62bla, HRERE T4%. HXF MK
FER B RE S N A, D4, M9, D5, XL B fE BRI %
7 b 2 A, R L B R, g A Tl
17 1884~ SF 5T M 9 1 26 R AR DN A 4= J7 %48 X 61~ H
P B AT AL 25 R 2, I3 iR, RIS, 6 E b
FARERRE S N FTTE S R AT Sl SR B (R 4k oF,
R3FTN.

FREBEA2 LI AL S a3 A TR, FRLASREA2]
B IRRE, HLAREIONFEAR, FEARARIET I
By mEAHRANBEMA S AR OGS AITELRER
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Figure 3 Median-joining networks of six major haplogroups. The East Asian populations include Japanese, Han Chinese and Hui Chinese, most of
which are the Han populations in northern China; the Tibetan Plateau related populations include Tibetans, Deng and Tibeto-Burman groups living in
the northeastern part of India; the Central Asian populations include the Uyghurs from Xinjiang and Uzbekistan etc.; the Southeast Asian populations
include the Lawa and Mon populations from Thailand and Vietnam, etc.; the North Asian populations are from Siberia and Russia. The arrows indicate

the ancestral haplotypes

3 AN HAR AR XIS R BT S (8] £
Table 3 Estimates of the coalescence times of the most recent common ancestors of six major haplogroups and their sublineagesa)
AT FEAR S5 FEARL IR R (F-4F)
A21 39 8.53(4.07~13.11)
A21+C13934T+T16092C 20 4.28(0.85~7.79)
D4b2b+T3398C+A390G+A15613G 23 7.07(3.62~10.60)
D4jlal 63 6.32(3.92~8.75)
D4j1al+A3397G 6 3.46(0.28~7.00)
M9ala2 27 9.84(3.78~16.13)
M9ala2+A16293G+C14142A 18 6.10(3.17~9.09)
M62 40 26.56(15.46~38.18)
M62bl 22 19.01(10.32~28.07)
Mé62bla 14 13.17(6.15~20.47)
D5blb 27 11.42(6.13~16.88)

a) FAEICARI [H]— 1, 355 AR IR AR I 1] (195% B A5 X A]

REFEA2 TAR Y AR 2224 A8 C13934TAIT16092C, 1%
LARTPREARHRIET = R A NEE, N i N IR

TR, BTN G TEA21 S H S REAT il I
I T T, R IR B A2 111 ST L AELIR [ Ay i 4
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8.53(4.07~13.11) T4, HIWX HA21+C13934T+
T16092C 1 f5c il SLAH I (8] Ay #E 4> 4.28(0.85~7.79) T-4F.
ASCHEN B A5 BEA2 1T s B (L0 6 48,5 T4 1)
ERWALERHLIR, HV 3 RA21+C13934T+T16092C T
PEA DT gk 4k, TR s A D B (1 —
%, MA21+C13934T+T16092C 1) — AL 37 R H5
G15106ARAE, N H G NFFRE SR,

G REMOala2 (3 1k M & a0 K 3B FT s, B RE
MOala2 ik 4k W 25 S FE2 5N AR AR, 34
HEAFEAR 134 s A O NBERE AR (L5345
NFITOA B N BE) 8 AN FEREA (LG 74 v [
DUBREAFN A o [H [ A A) A AR B R AR. 1%
BT AN LR, SN AR TR 6K = i A O
ANBHREI R, A ANBETE X R 5 A5 HEM9ala2
R AAHZE AN AR, NA16293GHIC14142A. X B f
FEM9ala2 & H 3 R AT HAH IS (A Ak v, RIS R
MOala2 i) B FEAHL A 7] °49.84(3.78~16.13) T4, P
¥ HM9ala2+A16293G+C 14142 A I f i L AR I 1] Ay
6.10(3.17~9.09) T4, A SCHEMIM9ala2 T35 41 35 i 1
(ZIFEA9 8 TN E A AL H IR, HilV X ZM9ala2+
A16293G+C14142A THE46.1 T4 5K, HM9ala2+
A16293G+C14142A1 — N X RIEH T4454C,
A16212G, C16245TRAS, HA&M M AH SN —.

BAEEEDAj 1al I M W E3CHT R, B Bt
D4jlal ik 2% rp L FgR63 MR, a3 AL
NFEAR, 40T JEAH - NBFREAS, 8/ [ DU FE
A, UANHRFEEAEARAANIETEEAR, AEHEDYlal 2
DL RS 5K, B NBESE A U B — AN e 5
AN R, EX RS RAETEDA) Llal [RAR AT 55
FZE—ADRAE, HA3397G. ¥ ZDA4jlal+A3397G A E
JRNFRRE S SR, HAP AR A R (1 B
AL 1R E T BB FE A TE %3 &RD4jlal+
A3397GHIMR T s b, 3N SRR N, L2
— AR SR R ZE AN RAZCIS33T. X HRAE
FED4j1al S H 3 R/ AT ILAH I (] £l 7, R I8 B
D4jlal i i JEAE A 18] 6.32(3.92~8.75) T4,
Y A&D4j1al+A3397G 1 5T 3 AL 8] 243.46(0.28~
7.00) T-4E. A SCHEMIDAj 1al #2 V5 T 37 47 e i (LI BE S
6.3 TR, MARTILHY 7k, HI L RD4jlal+
A3397G T FEA =2 VT4 7040 T8 il 5 5k e J5 A o0
ANBE, HrFD4j1a1+A3397GHI— /NI 3 R4 H7C9533T
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ANISEPN LS 3

AW FAE S REDAL2LI) R RIS X &,
L D4b2b R T S 22 =ANRAE, SAT3398C, A390GH!
A15613G.7£Phylotree Build 171, i%37 & A A 44,
MR8 AL W 1% % R R ND4b2b+T3398C+A390G +
A15613G. AHFFANIEA L R RN LS, WE3D
Fis. HfERED4b2b+T3398C+A390G+A15613G )it
S ILAFR2IMEAR, HP AT NAaG AN 91
ENFERTADUGREA. ZAE e — N DU%R %
ANBHREG X R, B DURFEARL TR S, fra A
GANBRETR LR, ZLRGHRETART SAHE
=ANRAS, NA8308G, A8347CHITI6519C. W BafE it
D4b2b+T3398C+A390G+A15613GHEAT Fe ikt FLAH I [H]
fhiit, KRIFAEREDAb2b+T3398C+A390G+A15613G
FR) T FEAELINF 1) 497.07(3.62~10.60) T- 4. AT 78 HEM
HEREDAb2b+T3398C+A390G +A15613G T8 A 2kt
WA T TAERNE R WAL, B iZ 5 RmE
SRk, H o S R A IR I IR A E JE T
JR, 45— R %R A8308G, A8347CHIT16519CH
LI ASE PN S i

FAAEFEMO2 T AR IR UK B A T 70 75 6k = SR AT Y, 2
68 FS PP A AE I 28 IR e 00 52 2 e Y, gy
FEMO2 L 2 I BB N, FLAEHEMO2 11 1HE AL I
AL FRAOMNFEAR,  FEASR I T 75 98 = S5 A ¢ T,
Em AR AR R AR, 2N A S AEARTEL
ZAM62bla i, LA — A8, 5M62blalf AR o A
FHZESANRAR. X B REM62 e L 37 R kAT JLAH I a1
i, KRIHEAEEEM62 M ik HAH B 7] 426.56
(15.46~38.18) T-4F, L/~ 1Z MG HE v] BE 7L AR IR VK aE A
AR T s B . 32 ZAM62b 1 alf) il FEAH
(BN 13.17(6.15~20.47)TF 4. AW 50 HE W 545 B
M62bla T B A a i BT (LR A 13 T4 R I T 5
s A R N, H S RAEAFG1719A, T11204C,
A14274G, C16292THIC16429T5A8, J A S N\ B 7
MR, FNKRHESARESS A i
LAk 22 v R ) N AR AE — 8 RBK.

FAEREDSb b AL N 2% R G 3 F T 7. BAfE e
D5b1bFH L L ILaFE2TAREA, FEAR T ERIE A
RWARE, HERTVABSHFW. 35 A#AHEL, B
FAEHEDSH IR T S RAZ T /b i B FL A5 B DSb 1 b
BEAWMKERSRE. AD AR REREDSbIb



REBE: ARl 20254 55 % 1

BRI, AHZE3ANRAE, SNC5899T, A8033GHITS793C.
X FLEHEDSb bt AT SEAR I (R i 1F, RIS HEDSb1b
BT FEAELINF [A) A 11.42(6.13~16.88) -4, 22 B k5
T A s A A, Horh—SC e T R SN A
AR, TERAEEEDSOIbRIREA H, A i A& KB
B A R NBEREAR, ULZ S R AT RE S H s
JE AR R BN BT

Xt B bR B B 2 34T AT, ASHIF TS 52
B 1K L A FERE AR B2 TR T s R AR SR N B (T
BN AR NFE (R BN, M E 5 A
5 JF A R NG BRI R, IR
TG ABETESC R, RIMERFEREA2], D4jlalfl
Mé62blarf, 5 N PIREA AL T 75 98 S AH ¢ AT
FrE S &h; fERR5EED4b2b+T3398C+A390G+
A15613CFIM9ala2H, 15 NIFEASL T 75 76 = SR AH
KNP NIRRT, X — RO — 5
B 1 AT s SR A 0 N A AP e D)
FIEME. ME RS REDSbIbH, FEASRIEIEA NI,
B R A R AE S NBEFEAR, R A EDSb1b Al g
HifmmEABEA . FRIE R, ASANEE R
BRI R, BIAS AR M= — R YR
AR, X L A R LE A N B O R g2 R, R
SN )G, "RES SN ARG B IR
A

XX 64 B T 55 AN FEAR 20 A 1 B s B EAT
BT LA A T, AR SCR IS HEA21+C13934T+
T16092C 1) FLAH RS 8] Ay 4-4.28(0.85~7.79) T4 L%
RED4j1al+A3397GHIFEAEI 7] Ay H4>3.46(0.28~7.00)
T4, HEREDA62b+T3398C+A390G+A15613GHI I
AL T8 A 457.07(3.62~10.60) T-4F;  BALf5EEMOala2+
A16293G+C 14142 A FEAH I ] N EE46.10(3.17~9.09)
T4, PEFEM6e2blaf L0 B N EEA 13.17
(6.15~20.47)T4F; Hf5#E DSblb AR ] A4
11.42(6.13~16.88) T4, $#&7~6 EZERAGHEF 14 R
FE R AR ACYR T B A 2 T AR 2 5 . H8 0k, A SCHEN A
B NBER BT T RETE BT A 2 BT da 2 J5, ST
VeE IR PN SRR P

4 g
BT ST 4940 H D NI LKL A DN AZEAT

FEREAR 0T, RIID4, ARIMI2'GHE [ 5 NP BoR
H AR, 7359 N30.61%, 24.49%F112.24%, X L&
SR T R AR S N R AR AR
B FRE 2O AR, Nt PR ARAS NS
9B JFAH G N BEZ AR R, A SCHANE A 56764 E
DA ZRARADNA B SR AT R b, A
W SNSEEPN F2=h ¥ TNV PPN UL P E X W)
B, MS N AR B A E R T N BE
BHE K R

TEEB AT, SRR A DN 5T EAH
RN Z BB R E %, Nt — DX N
SRR, AWFFLHIE S R m AR AR, 5
A5 AL R T P2 2 M br, W3 H 9 A
MR Z M. RTRZ A RS EEMET &
8 e S DG N R RSO AT, TERH A AR 1
IR I AL Z A, T RE S R D Hh B R 5 5 A0 S N 3
RIAS s/

BT NBER AR RUAR, AHE TPk 64
L N EZE R A B AT L N R, 43
NA21, D4ilal, D462b+T3398C+A390G+A15613G,
M9ala2, M62blafiD5blb. A K HLLE HfEHEALL,
D4jlalfIM62blat, H 5 N HIREACHS E A T Ji
FHRNBEIIRE T RN, R S5 A G N B RE
YR fEREEED4b2b+T3398C+A390G+
A15613GHIM9ala2 1, A5 NFEAR S T 5 i R
NBEFIDUG NBESL IR B S & s TSRS #EDSb1b
R R I R AR S NBEREAS. B S A6 =
B RZPAIN LR EF RN R SRR,
XGRS REMmSE— SR O S A &S
JRAHR AR REY), X5 ER R mgs R
— 5.

TERTIEDRE b, H bR B [ A T m B
N T RE AP B 1) 5 e i e DX I A P N B A i
BB A A w5 N SRS R
M62blafID5blb, HAZHEMO62 YR T A R UK 2% 1 AT 1)
mlR b, SR s R B R FE M ARESIRE, W
i 3B hl R B BE A 2 5 — TR i N K I Ep™®”),
BRI B N2 TR GG s s R 2 EEh
AT, S AM62b1atE B A1 e i T & JE, %3
AP —L WX RERATEREA SN, BAEREDSbIbAT
RECYE T B A as AT I AR IR AR, PG —
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BOMCNE TN, BRI, HA s T AR A D
R TR TR, T SRR RUE T 48 B,
B st ks 2 5, R BB EHAA2L,
D4jlal, D4b2b+T3398C+A390G+A15613GHIM9ala2.
XL R . R R T A B LU R 2 S
W, HAHSGT AL DAL MOERREAEAE T b E AL 7 i1
LR T E LT R AN KA R IR, K2
FE— B NTAERT, KA R K R I R 2 Ak
R =R, BN, 2 ATRIRT S Tk, i E L
J7 (/N KA BTE 3T A B T P AT Bk, B SR
FRAGZE SO e A e ) v S SR SO Ak, X e SR
WIRERE S ATk, ENBERZNT, W5 L AT R

Kot na SN, HERTREARD, Raefng it
XL AL RS EAE I (R 0 AR A, IR S
A W NEE SR, T VA TR A i T 2 B
13 ARRBT A A I YT/ R A R 1) e R 5K 3 4%
IR

25 ERTIR, ASHE T NZRLADNAR f BEX 3 5 A
I AR SRR EAT oM, AUE R B NS 70 IR
RN Z AR R AR R, 1 HIE KB
NEER BT T B A a5, 7T Re 50T a4
A e Ji 7 el e Jid DA R o 320 X 3 BE i 5 F) N
ENARSG, DB 15D NG IR 0 A% 45 M R I S AR S A
HEXRR.
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The Baima is one of the oldest Chinese ethnic populations. Lines of historical and cultural evidence indicated close relationships
between the Baima population and Tibetan Plateau related populations, however, there was little investigation on genetics. In this
study, we collected 49 individuals from the Baima population and sequenced the mitochondrial DNA genomes. We conducted
principal component analysis of the mitochondrial DNA haplogroup data of a total of 5676 individuals from 95 Asian populations,
including the Baima population. As a result, the Baima population was closest to the Tibetan Plateau related populations, indicating a
close genetic relationship between the Baima population and the Tibetan Plateau related populations. Subsequent analysis of sequence
polymorphism across 18 populations (including Baima, Tibetan Plateau related populations and Han Chinese) showed the lowest
genetic diversity in the Baima population, which is significantly lower than those of Tibetan Plateau related populations and Han
Chinese. In addition, we identified six major sub-haplogroups (frequency >4%) among the Baima people (A21, D4jlal, D4b2b
+T3398C+A390G+A15613G, M9ala2, M62bla, and D5blb). We constructed median-joining networks and estimated the
coalescence times of the most recent common ancestors of these six haplogroups. We found that three out of six principal
haplogroups of the Baima showed a close genetic relationship with specific lineages of Tibetan Plateau related populations, and four
of the six major haplogroups originated after the advent of the Neolithic. Thus, we concluded that the Baima population has a close
relationship with the Tibetan Plateau related populations and the formation of the Baima population may be associated with the
development of agriculture after the advent of the Neolithic due to the increased human activity on the Tibetan Plateau and in the
surrounding areas.

East Asian populations, Baima population, human evolutionary genetics, mitochondrial DNA
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