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AT T i ) I G T R SR stk R R R st bk v
B 14 4S5 ARG RE B B9 mtDNA R0 0r, 284 AR SC
Wk DL R A B GenBank 23R (197 [ i 4S5 5
REME mDNA JPH1], XF b [ S8 F el i s o A
B R G RS R IEATIESE, AR T E R R
PRI AT FRER AL T8 ARl 2 AR

1 MRS T5E

1.1 AR

A S G H S AR ) 14 A AR I B R A R
FHEH DNA B2 B ), HoRIE K 7 16
Fasthk 4 4>, LT EA RAMEL; R e sk AE
34, ST AR W e Rt 7 4, AL
Tk . e MAEFRI, T s bk AR
KR4 4000 T, e R B EEFR 4 4000~5000
SRR, WIACTE B R L 4 3900~4400 4ERT.
W G HE R o Ja T RS, TR e st bl | WL
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1.2 2855k

(i) H1CDNAARYHEHEL.  HU500 mg B H5 & 15 mL
B0, A 3 mL 24#22 vhi#(0.45 mol/L EDTA,
0.5% SDS, 0.5 mg/mL Kl K, pH 8.0), EZIR],
LR 50°CHFE 24 h; 17 E 45905 8000xg 5.0 30 min,
5 FIEWE Amicon® Ultura-4 #8 I8 4 4 (Millipore
Ireland, Z/K22)F, 7000xg B.002 1 h, fFERESE
#)] 100 pL; K5iX 100 uL #4655 QIAquick Spin
Column(QIAGEN, 3 )5 F-HlA 500 uL Buffer PB T.
YEW, RISk E R AT, 12000xg B0 1 min, 57
JEW; TN 500 pL Buffer PE T4E# 3] QIAquick Spin
Column, MMk EHUIRS); 12000xg B.C> 1 min,
FEUEWE; 12000xg 2.0 3 min, FEUEW; HUHE QIAquick
Spin Column FL A 1.5 mL .08, il 50 pL
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Buffer EB ZfEfEH.0; FRFA 15 min; 12000xg
B0 1 ming WCAETEWE, —20 5{—80°C £ 77 (A] LA T & N
50 uL Buffer EB ZaEE .07 IR R, HEm
W) DNA Bz, {H DNA ¥R & FR5).

TEPEHGL R rh LKA B M i & 2 IR PCR 1Y%
G R, LA BB e v 2 B AR AT L.

(i) 5l1¥i%it. 2% GenBank JEZRiiARLH
FEH1(AF276927)15 3 mtDNA #5725 [X.(D-loop) 179 bp A
BX51%, D-loopF: 5-TGCTAGTCCCCATGCATAT-
AA-3', D-loopR: 5'-CCTGCCAAGCGGGTTGCTGG-3'.

(iii) PCR § 3. PCR W1k % N: 10xPCR
Buffer 5 pL; dNTPs (10 mmol/L) 2 pL; iF[a 54 (10
mmol/L) 2 puL; M5/ (10 mmol/L) 2 uL; Goldstar
Taq (5 U/pL) 0.4 pL; 77t DNA $250% 4 uL; fin
ddH,0 34.6 puL % 50 puL.

B HEEBE BAPEXT BE(LABLAL DNA AR5
9 %5F HE (DL ddH,0 AR AR).
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5 min; JEFRAETE: 95°CAE T 30 s, 63°CiE K 30 s,
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I Ja 4°CLRAE.
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FAEIE. Sty e, g — D8R Hr .
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FERIXERL T F 913 5. B AR R AU S5 B
mtDNA D-loop ) 179 bp J¥41, {fi ] Clustal X 2.1 5
Collapsel.2 ZR 4T HAAE R EL XS 2085 FI A Network
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DNAStar H' /) MegAlign ZH {144 8 i BAA5 AL 1 R G5
AR, bt A MR K S RN R ek

2 giRorbr

2.1 DNA 25 555 Pr
X DNA ¥ — ARG, 55— K PCR 914



it 3Z

FEY AR, DL TR UK T RER IR B, R4
f# PCR J=Wyk B, ZABFFEHE— IR PCR 74 Il Ui J5 7
YE B HEAT T 55 1K PCR.

AARTTEIN 14 ADFEAR PRI Y G B 5 A
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FEAER AT T 2 Sy H A S0, SEIARAT Y 7 51 2
R —8, FHGE R SRS, X kA
19 5 i AU FEA mtDNA D-loop 179 bp 41, ik
B2 AR, O i I S st 3 SRR R [R]—
f A, WALT Je skl 2 SRR S R R — LAY, 3 2
A PAEIIAEAT 2 ASBR L 25 5 (E D).

2.2 SR BY
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J 51 4 B 25 SR OB YA 3T 3 Xy 1R R A S
B9 AHAERIER 1), HA AR hRIRAY 3 AN B
B R G U S b ) A 2 A B X s ik (O
SRR DNA TP FIER A = AL BT i B 7. R
Clustal X 2.1 5 Collapsel.2 #fxF B A7 3545 # AR
DNA ¥4I FEAE DNA FFAI AT A5 8L 0 pr, =2
48 ASAE AL FEACRERE AL L 45 SR A,
syl 4 H1~H45. ACHE R IE L 9 AN HAs R,
o 3 AR ARREAR TR 1) AR L (44 FR -5 5% g Y
GenBank 5 WD1-FJ601545; GCJ1-FJ601530; GCJ2-
FJ601531), A hy i fCREAS FLAs RVRR A & T IR AR
ARy ERAERIT (R 2).

ARSI S, Frilifs i DNA HA5 555
Jg: WA R RREN S H4 BE AR, HOS1 06 e
WIBHE B 1A A AR REAS () BT R AR [R]; 75 V) SR
i 55 L PG R 2135 0k 1 4 A o R0 M SR 3 ik 1Y 3 SR

LJ-1 TECTAGTCCCCATGCATATARGCATGTACATATTATTATTAATATTACATAGTACATATCATTATIGATC 70
LJ2 e e e e e e e 70
LJ-3 70
QLQ-1 -t 70
QLQ-2 == m e e e e e 70
LJ-1 GTACATAGCACATATCATGTCAAATAACTCCAGT CARCATGCGTATCACCACCATTAGATCACGAGCTTA 140
7 140
7 140
QLQ-1 t 140
QLQ-2  —mmmemm e T 140
LJ-1 ATTACCATGCCGCGTGAAACCAGCAACCCGCTTIGGCAGG 179
LJ-2 179
LJ-3 179
QL] e 179
QLQ-2 ———m 179
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L), HWIZORH A, QLQ, WIALE e s b AEAS. 5 ML T 2 AR, ol S IR AR S 1L T e OB AR A 25 BAT 1 Al
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WAL TT SR gt ik (BE 4> 3900~4400 4FHi)

11 PG B =gt ik (54 3900~4400 4RI 1 3

1L PG S 218 hk (4 3200~3500 4E i) 4 2
A FLK i Ak (54 4000~4200 4E7)
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F2 ASANARBEABRBEER . MEESXNE GenBank 755

GRS HH GenBank 5 BALAE 1 H GenBank 5 P51 HH GenBank 5
H1 234 DQ496500 H16 3 DQ496454 H31 1 FJ601506
H2 202 DQ496358 H17 3 DQ496392 H32 1 DQ152886
H3 138 DQ496306 H18 3 DQ496770 H33 1 DQ496851
H4 113 DQ496395 H19 3 DQ496827 H34 1 AF276929
H5 36 DQ496339 H20 3 AY 884706 H35 1 DQ496264
H6 28 DQ496309 H21 1 AY230821 H36 1 EF375877
H7 29 DQ496498 H22 2 DQ496451 H37 1 AY884610
H8 17 DQ496915 H23 2 DQ496791 H38 1 AY884641
H9 17 DQ496788 H24 2 DQ496892 H39 1 DQ496792
H10 14 DQ496464 H25 2 DQ496743 H40 1 DQ496803
H11 14 DQ496804 H26 2 DQ496877 H41 1 DQ496860
H12 7 DQ496753 H27 2 DQ496852 H42 1 DQ496835
H13 7 DQ496655 H28 1 AY230825 H43 1 DQ496799
H14 6 DQ496966 H29 1 DQ496598 H44 1 AY486118
H15 5 DQ496802 H30 1 AY463062 H45 1 DQ496876
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F| %) Median-Joining Network J5 % 43#7Fr
A BACHE 5 10 mtDNA D-loop Y 179 bp F¥ 31, 4=
BT 24 DX 285 (P 2). FL 2 HromT D A e AN SR, A
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)38 A5 I B 400, RSk N O P AE S, L Al
FE R A 2R, O RER R R R
FI S5 W IR A A B 280, nTLUE ) HI,
H2, H3 Fil H4 2 A 51 OB S = 2 10 4 1504
R ARWFFRAEARN 2 N RERA S ER 4 M2, B
X2 A F AR A AR 243 5 HA SR A AR B R,
P LG AT DL 35 Ik A7 AE 08 D7 sE s, IR I R A
TR 1Y R 4B 5 1L P 1 53088 B AR R A Ak .

2.4 i}l DNAStar #%t R4 3Lt

{8 i DNAStar Y MegAlign 41 {444 2 H1 Fr 452 Bt 48
ASBAERY ) R G HEALAN (18] 3). H 45 SR Network 45
AL, BARTT LA 2 25, 4390 5 Network (1) &
EEREE AR ST I Y 2 282, Horp, FREEN
I3 2 A/NZERE, H2 5 He SR RS 06 T 2 4
. H2 AT AL T — A5/ N R R FE, B
H2 A5 AL R — A v ] B PR A 2 — 3R AR
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R S A2 — AR R R X | 22 )20 20 5
LR JER) T R

3 e

O A 0925 1l A AL AL 22 U IE R B, 2R 30 L X R
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FA ] T8 A 9 Ak X K 4 R b X AR
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T R 1L X B 1 gt ——d b B B st bk (4> 7800~
9000 4 )FI R 77 1Y s i 5 1t 1k (FE 4> 7000~8000 4F)H
A R IE NG AT
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A RWIACEIE SR G BV T AR X K
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TR B LA AL T 0 ) L G P ST R R B g Y

R REA TR, JF HLIX 2 AR RS B R 2
A AT RAAE, LU RS Rl R
K FTRH R A B Ak et . B H T O R g AR
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Exploring the origin of domesticated pigs in the Yellow River area
using information from ancient DNA
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College of Animal Science and Technology, China Agricultural University, Beijing 100193, China;
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The origin of domesticated pigs is of interest to the general public. Technology to analyze ancient DNA can provide direct scientific
evidence to address this question. It has been reported that modern Chinese pigs were domesticated in an independent pattern in the
area of the middle and lower reaches of the Yellow River; however, ancient pig samples from the upper reaches of the Yellow River
have never been tested. In this study, 14 unearthed ancient pig samples were collected from three archaeological sites in the upper and
middle reaches of the Yellow River. Using DNA extraction, PCR amplification and DNA sequencing, these ancient samples were
analyzed and compared with gene information from ancient pig samples from the middle and lower reaches of the Yellow River and
from modern wild boars and domesticated pigs. We succeeded in generating a 179 bp sequence of mitochondrial D-loop from five
ancient pig samples respectively, including three samples from the Qinglongquan archaeological site in Hubei Province and two
samples from the Lajia archaeological site in Qinghai Province. Sequence alignment analysis indicated that ancient samples from
Qinglongquan and Lajia were sorted into different haplotypes. Compared with previous data from ancient DNAs, modern pig breeds
and wild boars, the two Qinglongquan samples shared one haplotype with one sample from the Jiahu site, and the Lajia samples shared
a haplotype with four samples from the Gaohong archaeological site and with three samples from the Taosi archaeological site, which
are both located in Shanxi Province. The two haplotypes were consistent with the four main types of modern Chinese pigs. The results
indicate that pigs in the upper reaches of the Yellow River originated from the same domestic center as the pigs in the middle and
lower reaches of the Yellow River did. These findings further our understanding of the origin of pig domestication in China.

ancient DNA, pig, reaches of Yellow River, origin, domestication
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