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Origin and Phylogenetics of Seven Chinese Sheep Breeds Based on D-loop Sequence
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Abstract: To investigate the origin, evolution and genetic diversity of Chinese domestic sheep
(ovis), complete D-loop sequences of 59 individuals from 7 local breeds from Xinjiang, Inner
Mongolia, Tibet, Yunnan, Ningxia and Shandong and 1 imported breed were sequenced. Haplo-
type diversity (Hd) and nucleotide diversity (n) among 7 Chinese sheep population were 0. 996 0
and 0. 030 6 averagely, which indicate genetic variance within control region of Chinese sheep is a-
bundant. Neibour-joining tree was constructed based on 59 D-loop sequences from 8 domestic
sheep populations together with previously published wild sheep sequences. It supports there are
three distinct lineages (A, B and C) in Chinese sheep. Mouflon was clustered with lineage B,
which showed that it had close relationship with Chinese sheep. Further median-joining network
analysis also showed three lineages were determined in Chinese sheep. The result suggests that
Chinese sheep derived from three independent maternal ancestors. Analysis of mismatch distribu-
tion showed unimodal distribution of three lineages. And Fu’s test of selective neutrality revealed
that three lineages were in departure from the neutrality, which the difference were significant (P
<C0.001). It implies three lineages of Chinese sheep ever experienced population expansion possi-

bly.
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Table 1 Information of sample
A/ BRI S e i =R -
] Number of
Breed/code Sources Tail types
sample
20 O e ik
B4 Sunite sheep. SU MBS JE 5  Short-fat tail 8
Sunite county, Inner Mongolia

ME2E Tan sheep, TAN T ¥ Ningxia 4 g B2 Short-fat tail 9
B 2R 4 2F Altay sheep, A FrimfT#hZE Arletai region, Xinjiang g % Fat-rump 9
PR 48 2F Diqing sheep, DQ = H B K B Shangri-la country , Yunnan  4iJ8 FE Thin tail 9
X 48 Gangba sheep, GB V4 4 I H Gangba county, Tibet /198 B2 Thin tail 9
B VU NS 2 Yuxi Fat-tailed sheep, YX W Henan K8 Long-fat tail 8
KRB FEFE Fat-tailed sheep, DW I Z& G Linging city, Shandong K g E Long-fat tail 7
M AE A FHEFM W SA Mutton Merino, M PG K & Qinshui county, Shanxi 4198 2 Thin tail 2
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LT ZH DNA R B 5 5807 1l $2 12 32 3
HAEZ2% 5y 1 5ok . M4 Hiendleder %5]4) (GIE
M2 .5 -TCATCTAGGCATTTTCAGTG-3', &
M54 5'-CTCACCATCAACCCCCAAAGC-3) ¥~
BELRRLAR D-loop XM, o rpr A A Sl R Bl AL 3% L 7 ~
9 ANRIEATY I T

PCR JZ Jii fk & (K B1% 12 uL, MgCL (1.5
mmol/L) 1.2 pL, 10 X buffer 1.2 pL, dNTPs
(0. 25 mmol/L)1.2 L, Primer mix(0.5 pmol/L)
1.0 pL, Taq DNA R A& H 1U #l DNA il 50~
100 ng. PCR ¥ % f£:95C 5 min; 94C 30 s.

55C 30 s,72°C 30 s,30 MEH; & 72°C 10 min,
4 CRRFF,

PCR 7= ¥ 2 B I8 b5 & I8 DNA 4l bt 71 &
(Tiangen, KARAE LB A R 5D #4744k 811
et~ 5 PMDIS-T # /& (TAKARA) % # . 28
JE FEACBI K FT B DHS o B BE 5 5 3% FH 1 5 B Y o
Ko DNA #4700 7. 51906 eI v By B A9 1
PR AR 55 A B2 w58 1.

1.3 HiEHHAE

N Clustal X (1. 83) # 44 %f D-loop X ¥4
FE X IF 24T F AL X 5 FI AT Dnaspd. 0 84 #E 17 50
R 2 FE B A% IR 2 4 1 % 70 Bt - MEGAS. 0
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Br. R Arlequin2. 0 3 DL H R AS BC % 43 A
(Mismatch analysis) FlH A 56 9 Ff 75 32 Ak 00 4 14
FEd S kA ke & 52 Z BB .

2 # R
2.1 BFLHE D-loop REXERSN
AT T AR 59 DRI K B 57 B LA

AL H 59 DMK By Lok R 45 i X 4 5 51 & B 206
AR (OB Hid 105 A4S B A 4 (Singleton
polymorphic site) ;101 & 2915 B v & (Parsimony
informative polymorphic site), 3t T.C.A.G ¥
RN 29.8%.22.9%.32. 9% 1 14. 4%, A
+TEHEERH62.7%.CHG R &N 37.3%,
AT HERHEET C.G. 7 A4 LREKR M4 1R
MBS R Z R IR 3,
2.2 REEESW

2k 4 GenBank B % F i) D-loop X JF %1, Hth
£ 45 BE 48 2 (AY091487/88) . 8% 2 (AY091490/
91) R (AY091493/94) FHR - (AJ238205,

F2 TAHEMGHEREME D-loop XiE eSS H (Meants)

Table 2 Genetic diversity parameters of D-loop in 7 Chinese local sheep populations (Mean=s)

BE A HABR R L R B HH R ZHEE R R 2 S A
Population Haplotype diversity Nucleotide diversity Average number of nucleotide differences

SU 1.0004 0.052 0.030 4£0.002 7 31.611
A 1.00040. 062 0.028 6+0.004 0 29.143
DQ 0.97220. 064 0.029 240.002 9 32.222
GB 1.00040. 052 0.031 7£0.002 9 37.389
YX 1.000£0. 076 0.029 0£0.004 1 32. 000
DW 1.00040. 096 0.035 740.004 8 42.133
TAN 1.00040. 052 0.029 4£0.002 8 30. 722
S Average 0.996+ 0.065 0.030 6+0.003 5 33.603
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SFR B RAE—ERVIEMSC X T ESFEN AR
MLSGIE B A 2ok 5 0 5 T A e B AR 7 B
ST e ] 44 5 1) B R AR VR BT R 1) 43 AR R
2.3 WS

M NETWORKA4. 1. 1. 1 (www. fluxus-
engineering. com) , 3% ] # 41 ® 2% 43 #7 i ( Median

joining) X} 8 A4 3 B A 1) L 4 4 il IX 5 5 i 47
AT . LS 2 1 I v B T A SRR R ol 3
YRWE 2D, HEALRERER”, R NI A4
Brasi i 3 JIE 40 AP AE AT 3 DS B R T
2.4 BEEYK

¥ 15 B8 A BiE % 43 A it 28 (Mismatch distribu-
tion) 43 7 /R 32 R ALVB ORI C ¥y 2 3 BRI I AL 43
fisRIEF 28 Fu’s ek 5. AVB.C B9 Fu’s {H N
16.67(P =0.000),10.35(P =0.002).,7.68(P =
0.001), &b 2 {25 o PE 28 48, RWTA IR B X &
AB.CTER L& % TRHAY K.
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The Neighbor-joining phylogenetic tree constructed

among sheep populations based on D-loop sequence
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Fig. 2 Network analysis based on mtDNA haplotypes of 8 sheep populations
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Fig.3 Mismatch distribution of sheep mtDNA D-loop lineage A (left), lineage B (middle) and lineage C (right)
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