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Melanin Traits of Yunnan Black Bone Sheep and
TYR Gene Polymorphism

YANG Shu-Li, MAO Hua-Ming ;SHU Wen, DENG Wei-Dong
(Key Laboratory of Animal Nutrition and Feed-stuff . Yunnan Agricultural University , Kunming, 650201, China)

Abstract:He “black bone and muscle” is cardinal melanin trait of black bone sheep. The black bone sheep and the
native sheep in Lanping and Luomuni sheep were chosen as materials for the measurement of TYR activity of blood and
melanin content of tissues and organs. Moreover, we compared characteristic structure of melanin of black bone sheep
with silky fowls. The results showed as follows: TYR activity was significantly different between black and non-black
bone sheep(P<C0.05) ; the total character of infrared spectrum (IR) of melanin of black bone sheep resembled silky
fowls; and melanin was eumelanin. We firstly cloned exon1 667 bp sequence of TYR gene and determined TYR gene
polymorphism of black and non-black bone sheep by PCR-RFLP. Compared with sequence of TYR gene of non-black
bone sheep. there were two nucleotide mutation sites in exon1 of black bone sheep, located in No.64 and No. 154 ami-
no acid codons. respectively; but they were synonymics mutation. We designed restriction site in codon 64 and check
up TYR gene polymorphism. The result showed the mutation site together with the close linked gene influenced melanin
trait deposition. It suggests there should be functional mutation related with melanin trait. Furthermore. there was sig-
nificant correlation between TYR gene polymorphism and coat color of sheep (P<C0.01), indicating TYR could influ-

ence synthesis of coat color of sheep.
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1 . 1 TYR
, . Table1 Different concentration of TYR standard

solution and corresponding absorbency

TYR (mg/mL) X

o (obD)Y
Concentrate of TYR
No. of test tubes Absorbance(OD)Y
H 7 . 4 (mg/mL) X
1 0.0625 0.270
2 0.0925 0.294
3 0.1250 0.323
4 0.1550 0.412
5 0.2500 0.520
, TYR
(r=0.985),
:Y=1.4013X+0.1718(R?2=0.970).
y=1.9618x +
0.1467(R?*=0.976) el
. 1 mg TYR 2 590 U,
TYR s 1 mL TYR (U/mL)=1mL
1 TYR (mg/mL) X2 590(U/mg) .
:Black bone sheep; :Non-black bone sheep. 3 TYR s
Fig.1 Organ color between black bone sheep TYR 471.81%+336.06 U/mL,
and non-black bone sheep 209.65 % 135. 04 U/mL
112.63+73.71U/mL(P<C0.01),
2.2 . TYR 63+73.71U/mL(P<C0.01)
TYR (P>
C D
0.05,

1532.98 —
1464.66 —
1384.41 —
1226.97
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Fig.2 The infrared spectrum of melanin of the black bone sheep
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Fig.3 The infrared spectrum of melanin in the black bone chicken
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Table 2 Melanin characteristic peak and corresponding structure of black bone sheep and silky fowls

(em™1) (em™1) (om-1)
Characteristic peak of Characteristic peak of W b Cem-1 Corresponding structure
black bone sheep(cm™') silky fowls(cm™") ave number range tom P o
2924.30 2924.59 2852~2927 —CH—CH- — CH— CH—stretch
2853.15 2853.24 2850~2859 —CH2— — CH; — stretch
1631.27 1632.13 1619~1632 ) . )
Indole loop, pyrones loopsaromatic conjugated double bond
1532.99 1531.00 1510~1570 —NH— , —NO; —NH—stretch, —NO; derivative
1464.65 1464.43 1458 ~ 1464 C—H Fat C—H derivative
IR ) (AF255610) 89% ,
, ) ) (AY336053) 87% o
; 2.4.2
s s 13 21 TYR
] b o
o 192 bp 64 -
2.4 TYR , G C,
2.4.1 TYR ; 462 bp 154
(TYR) , C T;
o TYR o .
TYR o TYR ,
(667 bp) € 4), , ,
TYR (AF280808)

97 % , (NM_000372) 85%
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3 , TYR
L21 60 GGCCACTTCC CTCGAGCCTG TGCCTCCTCC AAGAGCCTGA
TGGAGAAGGA GTGCTGCCCG
WIB_ 60 oot oo eeeeeeeeee eeeeeeeeee eeeeeenees eereneene
L21 120 CCCTGGGCGG GCGACGGGAG CCCCTGTGGC CGGCTCTCGG
GCAGGGGCTC CTGCCAGGAC
A T ) T
L21 180 GTCATTCTGT CCACGGCACC ACTGGGACCT CAGTTCCCCT
TCACGGGGGT GGACGACCGC
WI3 180 oo oo eeeeeeeeee eoeeeeeees eeveeeeees eeveneene
L21 240 GAGTCTTGGC CCTCCATCTT TTATAACAGA ACCTGCCAGT
GCTTTGGCAA CTTCATGGGA
WI3 240 ..., oot et e e v
L21 300 TTCAATTGCG GAAGTITGTAA GTTTGGATTT CGGGGACCCC
GCTGCACAGA AAGGCGACTG
W13 300 covooeeees ceoeoeeons e cereesenes eeeesesses eereereee
L21 360 CTGGTGAGAA GAAACATCTT TGATTTGAGT GTCCCAGAGA
AGAACAAATT TCTTGCCTAT
W13 360 oo ceoemmo coeeeseens eeeeeseses eeeesessse eereeree
L21 420 CTCACTTTGG CAAAACATAC CACCAGCCCA GACTACGTCA
TCCCCACGGG CACCTATGGC
WI3 420 oo oo oo s eeveeeenes sevsseeee
L21 480 CAAATGAATC ACGGAACAAC GCCCCTGTTT AATGACGTCA
GTGTTTATGA CCTCTTTGTC
W13 480 cooooveves oo oo e« (R
L21_540 TGGATGCATT ATTATGTGTC AAGGGACACG CTGCTTGGGG
ACTCTGAAGT CTGGAGAGAC
WI3 580 oot oo oo oo eeveesenes sevvenien
L21_600 ATTGATTTTG CTCATGAAGC CCCAGGTTTC TTGCCTTGGC
ATAGACTCTT TTTGCTGCTG
W13 600 eovooeeees oo s coversenes ereesesree eerereee
L21_660 TGGGAACAGG AAATCCAGAA GCTCACTGGG GATGAGAACT
TCACGATTCC ATACTGGGAC
WIB 660 coooveeses ceeseeeees e eeveeeeees wovesesnes sevsenien
L21 667 TGGAGAG
W13 667 ...
4 TYR
L21 21 ;W13 13

Fig.4 Sequence of the first exon of sheep TYR gene
L21 denotes No.21 Luomuni sheep and W13 denotes No. 13 black bone sheep.
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Table 3 Gene frequency of amplifyied fragments in the sample population
Black bone sheep Lanping native sheep Luomuni sheep
Genotype AA AB BB AA AB BB AA AB BB
Genotype Number 24 5 0 1 6 0 0 4 3
Gene A B A B A B
(%) Gene frequency( % ) 91.4 8.6 82.4 17.6 28.6 71.4
o 13 SNP s
AA , 21
BB . AB ., . o
3 2.4.4 TYR TYR
) 29.1738 (P<<C0.01),3 .
3 ; AA . AB.BB . AA
) 1.9197 TYR AB ,AB
(P>0.05); s BB (P<<0.01),
, 22.7586 (P<<0.01); 2.4.5 TYR \.TYR
A 0.914;
B 0.714, 5
, 4 1 ., TYR
, 4,
4 TYR .TYR
Table 4 Relationship among TYR genotypes, TYR activity and melanin content
(%) Melanin content( % )
Tyr
Genotype (U/mL) . . .
Rib Eye muscle Liver Trachea Spleen Tongue Lung Kidney Heart
AA 657.862 0.09 0.32 1.03 0.58 0.442 0.3 0.47 0.501 0.515
AB 608.652 0.08 0.26 0.65 - - - - - -
BB 137.27° 0.03 0.27 0.92 0.46 0.338 0.17 0.35 0.496 0.592
) : (P>0.05); (P>0.05),
Note: “—”denote undetermined sample, the same letter on the upper right side of the data in a same row means there is no significant differ-
ence between them (P>>0.05), the different letter means the statistical difference (P<C0.05).
4 ,AA TYR BB 8 BB o
; BB ) 2.4.6 TYR
5 TYR

Table 5 Relationship between TYR genotype and coat color of different sheep

Genotype (29 ) Black bone sheep (17 ) Lanping native sheep (7 ) Luomuni sheep
w B B and W w B B and W w B B and W
AA 4% 75% 21% 18% 55% 27% 0 0 0
AB 0 60 % 40 % 0 50% 50 % 100% 0 0
BB 0 0 0 0 0 0 100% 0 0
:"W” ;“B”

Note: “W”is abbreviative signal of white;“B”is abbreviative signal of black.
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5 , : o .
AA AB , AA 75% , ,
55% , AB 60% 50% ., BB ; )
AB BB . . e
6 : AA , Muroya Lol
68.6% ; BB o 6 x° )
.x?=17.543 (P<C0.01), TYR )
6 TYR 3.3 TYR
Table 6 relation between TYR genotype and TYR o
coat color of all sheep TYR
Genetype N:r:r:;r:f Black Black and white White 3 : AA AB
AA 35 24(68.6%) 8(22.9%) 3(8.5%) » BB 3
AB 15 6(40%) 5(33.3%)  4(26.7%) AB BB , . TYR
BB 3 000%) 0 (0%) 3(100%) L(P<0.01).
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