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A Study on mtDNA Genetic Diversity
of 6 Native Sheep Breeds in Nouthwest China
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XIE Jinfang® WAN Ming-chun® MA Yue-hui'’

(1. Institute of Animal Science Chinese Academy of Agricultural Sciences Beijing 100193 China; 2. In—
stitute of Animal Science Jiangxi Academy of Agricultural Sciences Nanchang 330200 China)

Abstract: The study analyzed the genetic variation within population and among populations of 6 sheep
breeds based on PCR — SSCP and subsequent clone sequencing protocols. Comparison of the mtDNA se—
quences showed that all the replacement substitutions of base pairs in D — Loop between the hyplotypes A B
and C are transitions alone; length variation in insertion or deletion of base pair or tandemly repeated se—
quence in D — Loop was found in the six sheep breeds; hyplotypes A B and C were basically in the same link—
age in the six sheep breeds with a few exceptions; phylogenetic trees of NJ support the classification of three
hyplotypes in the six sheep breeds in China and Bayinbuluke sheep and Kalakuer sheep had a closer relation—
ship compared to others.
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Tab.1 Primer sequence corresponding PCR product size and position
Code Primer sequence Product size Position
SSCP ov2 Lys;: 57 CAACCCACGAGCCACAGAAG 3’ 206 bp ND2:
Hps! 57 CTGGGACTCAGAAGTGGAATGG 3’ 4053 -4258
ov3 Liggos: 5" GACTCCACCTCTGACTTCC 3’ 280 bp ND4:
Hijgss: 5" TGAATGAGAATGGCAACA 3’ 10806 - 11085
ov4 Lysin: 5" TCATTCTGAGGAGCAACA 3’ 257 bp Cytb:
Higo: 5" TAATAAGGGTGGAAGGGA 3’ 14573 - 14829
oV5s Lissos: 5" TAGTAGTAGCAGGCATCTT 3’ 364 bp ND5:
Higr: 57 AGGGCTGTTGTGGTAAAT 3’ 12508 — 12871
ove Ligsoi: 57 AACAGAACGCCTAAACGC 3’ 236 bp ND4:
Higs: 57 TGGGAAGTCAGAGGTGGA 3’ 10591 - 10826
ov7 Ligos: 57 AAAACTCTTCGTGCTCCC 3’ 275 bp <tRNA —Met > — ND2:
Hy: 57 TTGATGCTTCTGTGGCTC 3’ 3804 - 4078
ov8 Lyt 57 CGGGCAGTAGCACAAACAAT 3’ 208 bp ND1:
Hys0 57 CTTCGGTGAGGTCAAATGGT 3’ 3143 - 3351
ov9 Lgos: 5" TTTCTGAGCCTTCTACCACT 3’ 295 bp COIIT:
Hoyo! 5" TGAACCGTAAACTCCGTCTG 3’ 8906 -9200
D - loop (A% Lisw 57 CTCACCATCAACCCCCAAAGC 3’ 1 180 bp D - loop
Hy: 5" TCATCTAGGCATTTTCAGTG 3’ 15390 -48
( C ) oVvs ( BY)
c 20. 83% OV20V20V30V30V3 OV3 M _OV40V40V40V4
(10/48) o G 6
12.77%; 300 bp
38.30% - 2 200 bp
2.2.2 PCR 100 bp
o 3
Bioedit 1 0V2.0V3.0V4

A A B C A C C A

Fig.1 PCR products from primer OV2.0V3.0V4

C A B A A C A A CBAZCCAZC A A

2 0V4 sscp
Fig.2 Patterns for OV4 PCR products
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Tab.2 Haplotype frequencies of mtDNA in six sheep breeds
Haplotype frequencies
Breeds A B C
BY 0.562 5(7/48) 0.208 3( 10/48) 0.229 2 (11/48)
CL 0.787 2(37/47) 0.085 1 (4/47) 0.127 7(6/47)
KL 0.531 9 (25/47 0.085 1 (4/47) 0.383 0 (18/47)
KE 0.723 3 (34/47 0.149 0 (7/47) 0.127 7 (6/47)
QH 0.717 4 (33/46 0.087 0 (4/46) 0.195 6 (9/46)
YC 0.645 8 (31/48 0.145 8 (7/48) 0.208 4 (10/48)
GenBank ( NCBI) DNA (
AF0104006) 3
ov2 4 ov3
3 ov4 2
3 0V2.0V3.0V4
Tab.3 Base substitution of PCR products from primer OV2.0V3.0V4
ov2 ov3 0ov4
130 156 163 172 47 119 218 62 81
Haplotype
(4182)  (4208)  (4215) (4229 (10852)  (10924) (11023))  (14634)  (14653)
A C T T A T T A A A
B T T C A T T G A G
(o C C C G C C A G A
2.3 D-Loop
2.3.1 mtDNA D - Loop PCR mtDNA 16 616 bp D - Loop
1 180 bp. 6 mtDNA D - Loop D -
Loop o Hiendleder( 1998a+1998b.
2002) 7", 1 PCR 3.
2.3.2 D - Loop DNA ( mitochondrial DNA  mtDNA)
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Tab.4 Nucleotide substitutions in D —loop region amongst three haplotypes

11111

|D —loop 1111111 22 -222222 - 23333 —3444 4 —45555555 5555555556 6666666777 900011
2471146799 00 -026779 - 90356 —-7122 4 -40022222 3334447880 0016669278 900116
3831577139 23 -902281 - 59736 - 0228 1 -53801379 1561262460 6820157031 348706
TAAAATCTTG TGTGAACGC - ATAGC - AACG C - AGGCACCG ATAGCGGGCA CTCTGATCTT CCCACT
B CGAGACTTTA CA - AGATAC - GTAAC - GATA C - GAATGTCG ATGGTAGATG TTTCAATCCC CTCGCC
C CGGGGTCCCA CA - AGGCATT GCGATTGGCA TTGAACGTTA GCGACAAATA TCCTGGCTTT TCTATT
2.3.4 Bioedit ( multiple align) MEGA
Kimura NJ ( bootstrap) 1000
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