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Sequence Variation of TYR Exon 1 and Origin of Pigs
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Abstract: To investigate the origin and genetic diversity of domestic pigs, the porcine TYR exon 1 in 36 individuals from 12
Chinese indigenous breeds. three European breeds, eight Chinese wild boars and two Vietnamese wild boars was sequenced.
Sequence analysis revealed six synonymous mutations, and all the sequences could be sorted into 4 haplotypes. Combining
with the published sequences, we constructed a reduced median network (RM network) , in which TYR % 2 was a haplotype
dominated by European domestic pigs and wild boars, plus only three chromosomes from Asian pigs. Most Asian domestic pigs
and wild boars shared haplotype TYR * 1.demonstrating that TYR * 1 was an Asian specific haplotype. Meanwhile, some Eu-
ropean domestic pigs and wild boars carried the haplotype TYR % 1. TYR % 3 and TYR * 4 were two haplotypes with low fre-
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quencies, containing mainly Chinese indigenous pigs and Asian wild boars, plus some European domestic pigs. Independent

domestication of pigs from Asia and Europe was supported by the pattern of RM network. The European commercial breeds

had been suffered from introgression from Chinese pigs. and a few Chinese indigenous breeds and Japanese wild boars were

also suffered from introgression from European pigs as well.

Key words: pig; TYR exon 1; origin; introgression

(TYR) I
b 5 4 '
1.6 kb I3 | TYR
, (TYRP1  TYRP2)
TYR
3 B TYR R
5] L6 t7] °
[8~11]
lo.12~14) - Giuffra (2000)
TYR ’ : ’
TYR 1
’ 2 (TYR * 1 TYR *
2). / Lo
Giuffra
’ TYR
. 12
.3
TYR , ’
TYR 1
1
1.1
12 .3
36 .
1,
1.2 DNA
K s N /
1.3
TYRelF: 5 -AGGGGTAGCTG-

GAAAGAGAA-3’ TYRelR: 5-CAATACCAG-
CAAGAAGAGTC-3"'% TYR 1
727 bp o Tag DNA
( ) . PCR :95TC
3 min; 35 , ;94T
1 min,56TC 1 min,72C 1 min; 72C
5 min, PCR )
Gel Extraction
Mini Kit o PCR
; Perkin-Elmer BigDye™ Terminator
Cycle Sequencing Ready Reaction Kit o
ABI 3700 DNA o
1.4
PCR pMD18-T (
s ) N
( ) ) o
, 5 o
1.5
DNASTAR (DNASTAR Inc.)

(8] CLUSTAL-V Lrs] ,

MEGA2. 111 .
, Bandelt
(1995) b7,
2
2.1 TYR 1
TYR 699 bp

,  GenBank AF181962 (TYR = 1,

) s
AF181962 o 6

(SNPsY(  2), c322T



5 : TYR 1 721
C514T . , ) 5 o 6
6 s , DNA 4 .TYR %3
. 6 628 TYR x4 « 2,
1 4 TYR
Table 1 Sample localities and distribution of the four TYR
haplotypes in different populations
/ § (TYR %)
Breeds/Populations Sample localities Numbers $ of chromosomes Haplotypes(TYR x )
Asia 1 2 3 4
Chinese DP 50 43 2 1 4
Bihu Zhejiang 4 4
Chenghua Sichuan 4 3 1
Hanjiang Black Shaanxi 4 3 1
Huai Fujian 2 1 1
JiangquHai Jiangsu 2 1 1
Neijiang Sichuan 4 4
Putian Fujian 2 2
Rongchang Sichuan 2 2
Taihu Jiangsu 6 4 2
® Meishan® 14 13 1
Wei Anhui 2 2
Wan-zhe Spotted Zhejiang 2 2
Yujiang Jiangxi 2 2
Chinese WB 16 1 3 2
Guizhou WB Guizhou 2 1 1
Fujian WB Fujian 2 1 1
Hainan WB Hainan 6 5 1
Yunnan WB Yunnan 2 2
Zhejiang WB Zhejiang 2 1 1
Jiangxi WB Jiangxi 2 1 1
Vietnamese WB Vietnam 4 4
® Japanese WB® 14 13 1
Europe
® Jtalian WB® 40 2 38
® Polish WB® 26 12 14
European DP 140 40 99 1
Yorkshire Introduced 2 2
Duroc Introduced 6 2 3 1
Landrace Introduced 8 5 3
® | arge White® 40 14 26
® Landrace® 26 12 14
® Hampshire® 38 38
® Duroc® 20 5 15
Total 290 125 154 4 7
§: ; ®: (8] .

:DP, Domestic Pigs; WB. Wild Boars.

& . Numbers of nuclear chromosomes are twice of those the pig individuals; ®: Data from Guiffra et al.2000.

Abbreviations: DP, Domestic Pigs; WB., Wild Boars.
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2 TYR 1 4
Table 2 Four haplotypes at pocine TYR exon 1

Haplotypes Variable sites
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