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Abstract: [Objective) This study investigated the effects of genetic variation of keratin-associated pro-
teins (KAPs) coding gene on wool and cashmere traits to enrich ovine functional genomics and develop ge-
netic markers. [ Method) Using Polymerase Chain Reaction-Single Strand Conformation Polymorphism
(PCR-SSCP) and DNA sequencing technology, KRTAP20-1 gene variation and distribution in different
groups of Gansu Alpine Merino (fine wool sheep), Qinghai Semi-fine wool sheep (semi-fine wool sheep)
and Tibetan sheep (coarse wool) were detected. The quantitative real-time PCR (qRT-PCR) was used to
detect the expression and distribution of KRTAP20-1 gene in different tissues of Gansu Alpine Merino
(fine wool sheep ) and small-tailed Han sheep (coarse wool). [Result) Four single nucleotide polymor-

phisms (SNPs) were detected in KRTAP20-1 gene of sheep, and three of them were non-synonymous mu-
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tations causing amino acid changes (P. Glyl0Ser, P. Tyr29Phe and P. Ser61Gly) and one was synonymous

mutation. The allele A was dominant in the three sheep populations, and other alleles were significantly

distributed differently between these sheep breeds. Population genetic analysis indicated that Qinghai Semi-

fine wool sheep had higher genetic heterozygosity, effective allele number and polymorphism information

content of KRTAP20-1 gene than others. The gene was only expressed in skin tissue. The expression level

in lamb skin tissue of the two sheep breeds was higher than that in ewes,and the expression level of small-

tailed Han sheep was higher than Gansu Alpine Merino at same age. [Conclusion] The KRTAP20-1 gene

showed differences in allele distribution and breed specificity and time-space specificity on tissue expres-

sion,suggesting that this gene may have influence on formation and phenotype of wool related traits.
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Table 1 Sheep information
M AP Breed K FEHL Location ¥4/ A Number FFEIM Wool type
TRBLATET TREBUR - T
Gansu Alpine Merino Songshan County, Tianzhu Fine wool
43 °F Tibetan sheep HFE M 5l B Maqu County, Gannan 181 #l £ Coarse wool
e TR Lon AT

Qinghai Semi-fine wool sheep

Heka breeding sheep farm, Qinghai

Semi-fine wool
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Table 2 Primers of KRTAP20-1 gene in sheep
SI4F 51 (5'—>3"

Primer sequence(5'—>3")
Pl F. TCATATTCTGCAAGCAAAGGC 204 60
R.GCTGATGGGTCTCAGTCAC
F.:ACTACAGCAACTACTACGGTG
R:AGAAGCTAGAGGACCAGTATCT
F.:AGCCTTCCTTCCTGGGCATGGA
R.GGACAGCACCGTGTTGGCGTAGA

B E/C

Annealing temperature

KT b
Product length

CIE A

Primer name

P2 134 58

Bractin 113 60
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W, 95 CHEME 10 min, BTG PR o a8 o a5 ke
F 100 H 10 %0 A A8 1 2R D9 M ok e R MG i L
220 V.20 ‘C4& MR 7€ 0.5 X TBE Z Wi P H
UK TAE 18 h, TR 4G Byun S5 HE A g 1L e 4
J& HI5E SSCP 45 B, 3 F I ARAF .

(DRI P HII5E . #5 SSCP ki 4l 5
T EHEEXT PCR 73 7= W) i 47 W 7 5 # SSCP 4%
ok e R S 6 1| B R U N e s
PEIEE B BEH 2 AN AS R AE SR T F . A0
o1 b AR T A A BR S A 58 .

O BHE G 50 . 5 G830 Jk B 7 55040 1)
Popgen 32. 0 {1153 45 o7 o PR A 4% | 3t 1% 4 5 2
(Ho) s fE 24 B (He) TG 8% S5 0 3 B0 (Ne) L 1
I FF 250 35 B3 % PIC it B R 2 B E A
& (PIO).,

1.3.2 @mmkEial (DA RNA £, &1
TRIzol X7 {# /15 B 45 (Invitrogen, Carlsbad, CA,
USA) ARV AE 88 H A s 1 48 6 = F /) B2 98 A [+
HAURE S BB RNA 454 B 5 Ik 4 ook
JIE VG DM R L RN JEE L — 80 “CRAF
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Fig. 1 PCR amplification of KRTAP20-1 gene in sheep
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Fig. 2 PCR-SSCP of ovine KRTAP20-1 gene
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34k Ce. 28G/ALc. 153G/A il c. 181A/G), A/ T #%
el 1 b Ce. 86A/T), c. 28G/A, c. 86A/T Fi

c. 181A/GH AR L5748 , 437 T 3 H S MR i A8 oy 22
R (P. GlyloSer), & 2 MR %% & h AW A R
(P. Tyr 29Phe) Fl 22 24 iR % 7%y H % iR (P. Ser61Gly) ;
c. 153G/ A hyfa) LA (K 3) .,

K3 2% KRTAP20-1 EE R SNPs
Table 3 SNPs of KRTAP20-1 gene in sheep

ZEN LA Allele IR AE b
SNPs A B C D Aminoacid change

c. 28G/A G G A G P. Gly10Ser

c. 86A/T A A A T P. Tyr29Phe

c. 153G/A G A G G —

c. 181A/G A A A G P. Ser61Gly
R E IR R A .
Note:“—"” stands for no amino acid change.

HiZ 4 ATRUE W SF AR A 7R 3 A R IR
g D (I B A B D A 3 A AR 67 3 IR AE A ] 4
TFEREA R > A 22 S RO . TR 20 R A S R
AC T AD B3 S A - 75 6 2 41 B = HCSs 5 2
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BN FE R (Ne) 1 2 38545 B & 2= (PIO ¥R K. 3
ABEARR PICHE/NT 0. 25, 2IREZES.
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Table 4 Genetic polymorphism of KRTAP20-1 gene in three sheep breeds

- oy ERHRE FRRRBE BEZ ST ]
i Populati Genotypic | Allelic Genetic polymorphi 0
opulation ypic frequency elic frequency enetic polymorphism
Breed y* value
number AA AB AC AD B C D Ne Ho He PIC
=4
Hﬁrﬂ”—l—ﬂ]%i . 190 78.42  14.74 3.16 3.68 89.21 7.37 1.58 1. 84 1.25 0.78 0.22 0.19 0.84
Gansu Alpine Merino
HlENEF
Qinghai Semi- 107 81.31 3.74 6. 54 8.41 90. 65 1.87 3.27 4.21 1.21 0.81 0.19 0.17 0.98
fine-wool sheep
A 181 83.42 5.52 1.66 11.05 91.03 2.72 0.82 5.43 1.20 0.82 0.17 0.16 0.94

Tibetan sheep
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1,5,9,13,17,21,25:Small-tailed Han sheep lamb heart,liver, kidney, spleen,lung,longissimus dorsi,and cutis;

2,6,10.14,18,22,26;Small-tailed Han sheep ewe heart,liver,kidney, spleen,lung,longissimus dorsi,and cutis;

3,7,11,15,19,23,27:Gansu Alpine Merino lamb heart,liver, kidney, spleen, lung,longissimus dorsi,and cutis;

4,8,12,16,20,24,28;Gansu Alpine Merino ewe heart,liver, kidney,spleen,lung,longissimus dorsi,and cutis

Bl 3 KRTAP20-1 JEFALEL F AR A A P RIKE ) qRT-PCR 45
Fig. 3 gRT-PCR electrophoresis pattern of KRTAP20-1 gene in different tissues in sheep
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Fig. 4 Relative expression of KRTAP20-1 gene in skin

tissue of Gansu Alpine Merino and small-tailed Han sheep
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