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Abstract: By SSCP assay, polymorphisms of DSG4 gene were screened in Tan sheep (n=118)
and their crossbred with Small-tailed Han sheep (n=82) in this study. The relationship between
polymorphisms of DSG4 gene and length and crimp number of scapular wool plait was analyzed
by least square linear model. The results showed 16 SNPs and a TTG indel in sheep DSG4 gene,
in which one each SNP located at 5’ UTR and 3' UTR, respectively, 11 SNPs on coding region
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with four of them leading to amino acid substitutions, and three SNPs on introns. The TTG indel
led to an amino acid substitution from Ser to Iso and also a Gly indel. Interestingly, six variations
in coding region and the SNP at 3'UTR were in complete linkage disequilibrium, forming combi-
nated genotypes named as PPRR, PQRS and QQSS. In the crossbreds, individuals with QQSS
genotype had a significantly higher least square mean than individuals with genotype PPRR or
PQRS on length of scapular wool plaits at birth (P<C0.01), crimp number of scapular wool plait
at birth (P<C0.01), crimp number of scapular wool plaits at weaning (P<C0. 01). The individu-
als with genotype QQSS also had a significantly higher crimp number of rump wool plait at wea-
ning than individuals with genotype PPRR (P<C0. 05). However, as for Tan sheep, the individu-
als with genotype QQSS only had a slightly higher least square mean than individuals with geno-
type PPRR or PQRS on the above traits (P>>0. 05). These data preliminarily indicate QQSS is

the most favorable genotype affecting length and crimp number of wool plait. These variations

42 %

provide opportunities for further investigating the effects of DSG4 on wool traits in sheep.
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Table 1 Primer sequence, products position, product size and PCR annealing temperature for DSG4 gene in sheep

EE7) ¥ ¥ (5'-3") P/ bp * MR/ bp BARE/ C
Primer Primer sequence Products position Products size Annealing temperature
P1 F. CAGCAGAGTCATCACCAG —19~250 269 56
R: AAAAATGGAGCAAATCCC ’ 7
F. TTATGAAAATTTATGCTTA
P2 11 982~12 174 193 48
R: GTTCTTTCTTTTATCTTTTA
F. TGCTTAAGGTGAAGGAAT _
P3 13 684~13 828 145 52
R. CTTACTCTGGCAATCGGAT
F. ATTCTTGCTTAACTTCTTTT _
P4 o 17 398~17 622 220 54
R: GTGTCACTCTACTTACTCGC
Ps F. AGAAAAGTGGAATAATCAGA 18 569~18 817 244 55
R: ATGGGGAAAAAGGAGTAGAA 7
P F. CCACGAAGGAGTAGGGTCT 38 428~38 622 195 63
R: CCAAGTAAAGGGAGGTCAGT
p7 F. GCACTGACCTCCCTTTACTT 38 601~38 964 364 64
R: CAACCATCACTCACGCTACT '
F. TAGTAGCGTGAGTGATGGTT
P8 38 944~39 185 239 62

R: ATGTTGGTGATTACAAGGTG

% . X T GenBank £ 555 537755 W4 DSG4 R 531 14 [) 5 6 325 47 B

* . Homologous base positions corresponding to bovine DSG4 gene (GenelD: 537755)
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Fig. 1 SSCP analysis of PCR products of P1, P2 and P3 loci
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Fig. 2 SSCP analysis of PCR products of P4, P5, P7 and P8 loci
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Sequences of AA and AB genotypes are shown in reverse direction. Numbers located above the variations are referred to ho-
mologous base positions corresponding to bovine DSG4 gene. The same as below
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Fig. 3 Partial sequence comparison of P1 and P2 loci of DSG4 gene in sheep
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Fig. 4 Partial sequence comparison of P3 locus of DSG4 gene in sheep
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Fig. 5 Partial sequence comparison of P4 and P5 loci of DSG4 gene in sheep
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Fig. 6 Partial sequence comparison of P7 and P8 loci of DSG4 gene in sheep
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Table 2 Allele and genotype frequency of seven loci for DSG4 gene in Tan sheep and its crossbred with Small-tailed Han sheep

2 (118) FEWEA A (82)
L Tan sheep (118) Small-tailed HanX Tan sheep (82)
;Liﬂier o EEREE L BEERME L HRREE L SRR
Genotype Genotype Allele Allele Genotype Genotype Allele Allele
frequency frequency frequency frequency
AA 0.82(97) A 0.91 AA 0. 96(80) 0.98
" AB 0.18(21) B 0.09 AB 0.04(2) B 0.02
CC 0.15(17) C 0.47 CC 0.30(25) C 0.54
P2 DD 0.21(25) D 0.53 DD 0.22(18) D 0. 46
CD 0.64(76) CD 0.48(39)
EE 0.24(28) E 0.51 EE 0.20(16) E 0. 46
FF 0.06(7) F 0. 34 FF 0.18(15) F 0. 38
GG 0 G 0.05 GG 0.02(2) G 0.08
EF 0.44(52) H 0. 04 EF 0.34(28) H 0.07
EG 0.04(5) 1 0. 06 EG 0.09(7) I 0.01
EH 0.05(6) EH 0.07(6)
" EI 0.03(4) EI 0.03(2)
FG 0.04(5) FG 0.01(1)
FH 0.01(1) FH 0.05(4)
FI 0.07(8) FI 0
GH 0.01(1) GH 0.01()
HI 0.01(1) HI 0
1] 0.15(17) J 0. 45 1 0.13(11D) ] 0. 38
KK 0.20(24) K 0.48 KK 0.26(21D) K 0. 50
P4 JK 0.51(60) L 0.07 JK 0.37(30) L 0.12
JL 0.10(12) JL 0.13(11D)
KL 0.04(5) KL 0.11(9)
MM 0.40047) 0. 64 MM 0.40(33) 0.63
NN 0.06(7) N 0. 30 NN 0.15(12) N 0.37
P5 MN 0.43(51) O 0. 06 MN 0.45(37) O 0
MO 0.05(6) MO 0
NO 0.06(7) NO 0
PP 0.42(49) P 0.67 PP 0.52(43) P 0.71
P7 QQ 0.08(10) Q 0. 33 QQ 0.10(8) Q 0.29
PQ 0.50(59) PQ 0.38(3D)
RR 0.42(49) R 0.67 RR 0.52(43) R 0.71
P8 SS 0.08(10) S 0.33 SS 0.10(8) S 0.29
RS 0.50(59) RS 0.38(3D)
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P8 loci of DSG4 gene in Tan sheep and its crossbreds with Small-tailed Han sheep
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Table 3 Least square means and standard errors for length and crimp number of wool plait of different genotypes at P4, P7 and

1A JE
B £
Crimp number of
scapular wool

plait at birth

ZEBEW
BB
Crimp number of
scapular wool

plait at weaning

ZEBRE
B M
Crimp number of
rump wool plait

at weaning

4.00£0.26(14)
3.86£0.21(22)
3.87£0.13(54)
3.91£0.29(11)
4.204-0. 43(5)

4.93£0.27(15)
4.50£0.23(22)
4.71£0.14(58)
4.55+0.32(11)
5.004-0.47(5)

4.53£0.25(17)
4.2140.21(24)
4.28£0.13(60)
3.82+0.31(11)
4.204-0. 46(5)

4.4440.32(9™
3.1640.22(19°*
3.374+0.18(30)"
3.3540.29(11)"
3.1740.32(9"

4.67+0.35(N"
3.3740.24(19)"
3.5040.19(30)"
3.184+0.32(1D"
3.1140.35(9)"

3.8340.42(6)
3.0740.27(14)
3.1340.21(24)
3.17£0.42(6)
3.00£0.46(5)

3.78+£0.14(46)
3.9440.14(49)
4.20=£0. 30(10)

4.51£0.15(45)
4.7740.14(56)
5.114-0. 35(9)

4.144£0.14(49)
4.28+0.13(55)
4.70=£0. 32(10)

IR
EBRKE
i1 4 S 3[4 -
) ) Length of
Site Population Genotype
scapular wool
plait at birth
1J 5.1440.22014)
o KK 4.9340.17(22)
W
P4 JK 4,81£0.11(54)
Tan sheep
JL 4,8240.25(1D
KL 5.1040.37(5)
J 5.0040.27(9H™
FERE AR KK 4.3340.19(19"
P4 Small-tailed JK 4.2240.1530)°"
Han X Tan sheep JL 3.90+0.25(11D)"
KL 3.81£0.27(9"
o PPRR 4,8840.12(46)
W
P7/P8 PQRS 4.8140.12(49
Tan sheep
QQSS 5.2540.26(10)
FERE AR PPRR 4.1340. 1344
P7/P8 Small-tailed PQRS 4.184£0. 1529
Han X Tan sheep QQSS 5.06+0.29(8)"

3.2540. 15414
3.3440.18(29"
4.50+0. 34(8)"

3.2940.16(41)4
3.4740.19(30)"
5.00+0.39(7)"

2.88+0.20(25)"
3.3140.20(26)"
4,25+0.50(4)¢

[l (o2 5 IR A ) 50 N B AN ) R 5 B R A 9T B4 0 i 22 St (2 3% (P<<0. 01 U AN [l /NG 7 B R A B - 24 (L ] 25 S I 35

(P<C0. 05) 5 165 N WA AR IC 55 1 A 1A 8k

Least square means with different capital letters for the same vertical column, locus and sheep population differ very significantly (P<C

0.01); Least square means with different small letters for the same vertical column, locus and sheep population differ signifi-

cantly (P<C0.05). Numbers of samples with phenotypic records are shown in brackets

3 3 i
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RBAE (Lah) /NR I DSGA LW B T 2 M T
It X B & A8 (Y196S F 746insT ), Messenger
&0 Zlotogorski 251 Shimomura 21 FH 4% 7 35
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