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N NEINN= k25 R Awoiaa el i o = SO QLR Aot ¥ 351 i Wt . NNV 2 i (=¥ T
FrEES LRI, LRIADNA (mtDNA ) & ARG P E 2 AR, EAE ™ 1Y
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gt S 11&ZD182) | HEMASGE SR H AR S R H (44— R gkttt m
B AR A 2R A 19T, HiEMES . 1137D780008 )



2310 - EgH R (F1348)

ANZEmDNAFAERIZERE (Haplogroup ) A7 KIGdeHPE, FlWMA, B, C. D, F., G5
FEAMGIET AR T, MU, K. H. V. TG ER AT, 3% —FrrE R &
BRATHAT AP SEE RIS HT. 20074E6 H 29H , W5 HIAX U % ioE fr 555
FEHOCIF S PR . 52 E R YA i BN, X5l s hUE A T s
RF I AR 2 2% i T S B T I LA 175 [ 2 el R T 0 DX I 3 A3 BE R A T T3 ik
P, TR OR I A ZEZE 15, HE P A0S U ) U I 2836 (46 52007HHM21, LA
TRFRCAM2ISEL) | ZEEN—Z35 A BT, KRR AEELE NS AR Y
AL, HCAEEE M IEA21704F + 354F, B TRIMURI 1) L T AN TR bk
— PR AR ANFPZEES  FRATIXIM2 128 £ VAT T mtDNASMT, LA Ry f ik A Fh2k
IR R UERIR &

. MRS
1. HEARLLIE

PRI R REAS F 9 52 IR X SO 28 i g i, IRAM215 251, B 5e Bl
AR R KEFTE L, FAEARR AR F3% ~ 5% FRE R 205050
FEABUH G, R ATBAIK . ToK CRER WG Ve T, SR HE 28 0 1 A0 T A 45 90
HFBEEF30534%8, BRI 6750 ZREEHL ( Metuchen, USA ) HHFEERLKY, -20°C
B HIRAE

2. DNAZEL. PCRY t&FniN F

2002 T AW, R IR 25 A SERHAR A7 24 T DNA BB P B i 7
AP EES PP LR ADNAR A48 1 X ( Hypervariable Region I , HVR 1 )
16017-164094 FEI393bp iy 741, FIHI—XI5 19 S AMGHE A THE S E (R—) .
F— XWETASIMFES
HVIF Bt 519 YK E

L16017 5 TTCTCTGTTCTTTCATGGGGA 3'
HVI-a 235bp
H16251 5' GGAGTTGCAGTTGATGTGTGA 3'

L16201 5' CAAGCAAGTACAGCAATCAAC 3

HVI-b 209bp
H16409 5' AGGATGGTGGTCAAGGGA 3'
AMGHE 5% PIR R
XBamel-1 5' CCTGGGCTCTGTAAAGAATAG3' 103bp (F %)
AMG gene

XBamel-2 5' CAGAGCTTAAACTGGGAAGCTG3' 103 and 109bp (M 5 )
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PCRERHH2SLI WA R, £0452 1 DNAH#EH . 1.5 x PCR buffer, 2.5mM MgCl, .
0.25mM dNTPs. #55140.5 M, 1.0U Taq® &L Z2mM BSA, ¥ IEFEFIT .
94°CZMES /4T, 94°C1434h, 559 ~ 54°C4A5FY, 72°C 14340, 33MEFR, &5 T72°C
TEfHI10534h

B Pl 2% B ie A TR . FHQIAEXR 1T GEL Extraction Kit ( QITAGEN,
Germany ) ZlifLPCR/™¥). 4ifk/5PCR™ ¥ HIABI 310 DNA A sl /{7 .

3. ARG IE

ARSI SR T AS BTG Yt it . TR ST ERTE L 110 T DN A 98 52 56 &5 ik
1T, PCRHTS5PCRIG 735l 48 WA AH BB 5 10 28 (B 454, Sc i R h 38 22 4 4 R S0 56
Bt AR, JEOREL A — LR FE, — MR S I R AR 285 3 2 VR K T
(121°C, 1547%8h) o BEREARIREIAT 2/ DPRahie, Aaitm 2=/ 02172 ~ 31K
PCR, H-7EAi4 5 PCRERAE 1 R 18 i B 1 ek BRI R RE A T 4% .

4. DNAZGIE 2 47

ITDNAJF S E16038-16391 ( LBRFIsm 5174 ) , KEE354bp, BEAT
553 H1 . DNAJFHIHClustal X 1.83%k 4 (T #hbhk ftp://ftp-igbme.u-strasbg.fr/pub/
ClustalX/ ) FFATXI7 LEXT, B A8 A i S B Al

=. @R5MH
L R A R IR

FATHAT T =AM R, A =0 =P 8 57 53R4T IS R 0 LS
A LAY 1 25 (o BRAR S B, R B S g0 A rp I A IR B AR DN A5 L
AR ATAR T BT EE A GORL AR 55 ] AE — X 354bp 731, R A IR A 3250 2= A B
95 G, 433 B8 F 51 5 SRR ARME I 5ICRS ) e Xt & LA AN AR T oy s, 2B
e, WA, BAAINT . 16126 (T—C) , 16294 (C—T) , 16296 (C—T) ,
16324 (T—C) . RIFERA, KATFHEM21E TT2albl 8 (FEF 153 BIAL S
16294T-16296T-16324C ) .

2. HEZFIRER

N T W B AIM21 5 5 £ ADNAFFSI7E A ARER) 0 At 00, FeAl TR H]
BLASTHEF1E GenBank i W & 4 18 -5 XA U L2 M AR, Bl ] —38
REN29DBUCAFNAEE S 2948004F 19 55 55 22 i AR S M2 15 2 EASLE [/ — 51, BR7
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N NIRTEHDCRFILASS , JLT A NERARIN A, AU D E o A 7E T 5 2% 03] e 33
TR,
FZ HRFIERKRAFHHSE
WA A SRR (AMAEH )
ek (3) L vk (1) &R (2) A (D) L FEIET (4°) | B (2) | BR
(1) 3BE (1), 552 (1°) . P (5) . BRI (2) . KM (7)
T a A3 AN ERETGIEAF A b3 50 22 TrypillianSCAEI ] (BE4-47204F £ 704 )

M21

3. MR ETE

TATIM215 28 R HE AT T4 . |58, AT T X519 8 M A
Pt IEHAMG, ZEF XY Qe @R RREER , W2 B (XYYt
&), PCRY MG BIPIARAH (XFIY ) 5 WREet: (S XRXYLtafk) , PCRY 1Y
BB — 4500 (X)) o AT M1 B, SRR A2 e ah ot —5,
X — 25 FEE I T SRR A AT S DA R EA T DNAGM T T A T

L IR R 7

TG WA NFf ] 81— B2y AT (PG R, 52l 10 R 28 IR i — LA e
Wo Gt B0 i AR Iy, KRR 580 AR IR 7E4Y
ETFWMP EAFN, RS AP 5K AERRTIOGIER . PE TR A R ) A )
BORSRERIETY, ER W TSR, R0 AR P IR, BRI, dbiik
TR, Gi— 75, @R KRR DG E . AR RIE &) 0E T xR
Z 55 /NI B R IAE IR, AR AT REAL & A B T A FP PG 5 5B9% o AR %l
FFFEAAE ] T3 MW . 20034F, Keyser-Tracquis ' AXT52 1 [ Egyin GolZ b ) i
] (FE420004F ) Y62 st B4k T 1 e @ik . YR EIASTRFImDNAS . Y fafk
MY JAARSTR FEH TR Z MRS R YEE , MmtDNA TR R B R
TR W5 — R4 AR U8R, 25 R FWA89% MK WUT 41 & T A% IS B
FEAA (17.4%) . Bdb (2.2%) . C (13%) . D4 (36.9% ) . D5/D5a (4.3%) .
F1b (8.7%) . G2a (2.2% ) FIM (4.3% ) , #ESBIRSM AFFH], Fords i &
(DA AE PR AR I X e Aot , i LA A AR AL b Xl 32 A, Blanfe T 82
S I EL T SR R S A AR 0 | P B R AR R B M R DS P 4 B e
BRAEPER R I T B ARIIDA L A 1% 5 R T RN B RIS, EEA U2
(2.2%) . USala (4.4% ) F1J1 (4.4%) , JRSLBIRYRRE ELARNFS. 20104F, Kim5F
AXF S B AR AEFF Duurlig Narsi#F4-20004F % £ 2005 % 26 i i) — Hast #% 9517 7 Y-SNP
Y-STRFImtDNAGH T, Hrph— B EER (U2el ) FICH (Rlal ) #f2 5 WL FED
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RIONBE () A U . 9o, Hop— {72 Lot , mtDNA D4R 55—V &5
£, Y-SNPHC3#), mtDNAND4, XL BRI Z e AR QL ARE . A E
W E , RN BRI ESEN AR, DRI AFE200045 /7 2L 42535 T ARk
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Mitochondrial DNA Analysis of M21 Xiongnu Tomb in Hulaha
Valley of Mongolia

Cai Dawei Chen Xi Zhao Xin Zhu Hong Zhou Hui

Xiongnu was an ancient nomad in North China. Xiongnu rose to great power in the 3rd
century B. C. (Eastern Zhou Dynasty), and began to decline in the 1st century B. C. (Eastern
Han Dynasty), ruling the Mongolian Plateau for about three hundred years. The generation,
existence and development of Xiongnu play an important role in the history of China, produced
profound and far-reaching effects. However, about the race type of the main body of Xiongnu
remain in dispute. In order to answer this question at molecular level, we performed ancient
mtDNA analysis of M21 Xiongnu tomb in Hulaha Valley of Mongolia. The results indicated
that M21 belonged to the Europe Haplogroup T2albl. Previous studies showed that only
European haplogroups U and J were found in Xiongnu, it was the first time that T was present
in Xiongnu. Combined with the previous ancient DNA analysis of Xiongnu populations, we
suggested that the main body of Xiongnu belong to Mongoloid, as for the Europoid found
in Xiongnu, may be absorbed into Xiongnu during the rapid expansion and the conquest of

Xiongnu power.



