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Effects of OC-116 gene variation on eggshell quality
in Changshun blue-eggshell chicken

WU Lei'?, QIN Yuanyu'?, TAN Guanghui'?, LI Jiezhang'?, ZHANG Yiyu'**

(1.School of Animal Science, Guizhou University, Guiyang, Guizhou 550025, China; 2.Key Laboratory of Animal
Genetics, Breeding and Reproduction in the Plateau Mountainous Region, Ministry of Education, Guiyang, Guizhou
550025, China)

Abstract: Using Changshun blue-eggshell chicken as the test object, single-nucleotide polymorphisms were screened in
2.45670562-g.45670994 and g.45669431-g.45670163 of OC-116 gene by direct sequencing of PCR products; the genetic
effect of polymorphic loci on shell quality of Changshun blue-eggshell chicken was analyzed using a general linear
model. The results show that there are 4 SNP loci in the OC-116 gene, which are g.45668081 G>T on exon 2, g.45669143
T>C on exon 3, and intron 3 g.45669061 A>G and g.45669101 T>A. The g.45668081 G>T and g.45669143 T>C are
synonymous mutations. The all four SNP loci show moderate polymorphism. The result of Chi square(y®) test showed
that the genotype distribution of the four SNP loci localized in the range of Hardy-Weinberg equilibrium(P>0.05). And,
the correlation analysis showed that the g45669061 A>G loci had eggshells of AA and AG genotypes with the thickness
significantly higher than that of GG genotype(P<0.05) and the g.45669143 T>C locus had eggshells of TT and CT
genotypes owing significantly higher in egg shell strength and egg shell thickness than CC genotype(P<0.05). This results
reveal the 2.45669061 A>G and g.45669143 T>C sites can be used as marker sites for eggshell trait selection.
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Table 1 Information of primers sequence

(5—3) /bp
OC-F/R CCACCACAGGCACATTTTTA 2.45667787—g.45668219 433
GGGCTGTTAATGGGGTATCA
OC-F1/R1 TCCAATCAATAACCCCATCAA 2.45668618—g.45669350 733
ATCCACCTTACCCAGCCAGT
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Fig.1 Sequencing peak map of OC-116 gene
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Table 2 Genetic characteristics of polymorphisms loci of OC-116 gene
SNP
GG GT TT AA AG AT CT CcC
245668081 G>T 0.333(20)  0.533(32) 0.134(8)
2.45669061 A>G 0.067(4) 0.500(30) 0.433(26)
2.45669101 T>A 0.433(26) 0.134(8) 0.433(26)
245669143 T>C 0.533(32) 0.400(24)  0.067(4)
SNP ba
G T A C
245668081 G>T 0.600 0.400 0.480 1.923 0.365 0.741 3
245669061 A>G 0.283 0.717 0.406 1.684 0.324 0.270 0
245669101 T>A 0.650 0.350 0.455 1.835 0.352 0.136 1
245669143 T>C 0.733 0.267 0.361 1.642 0314 0.0310
*005275.99
23 0OC-116 EEZHBMNASKINFZEBER (P<0.05) 45669143 T>C
ma R B KEX S TT cC
P<0.05
3 245669061 A>G AA (P<0.05)
AG GG
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Table 3 Correlation analysis between OC-116 gene polymorphisms and egg quality in Changshun blue-eggshell chicken
SNP /g J(N-em™) /mm /g
245668081 G>T GG 52.350+5.566 1.326+0.079 30.190+12.146 0.270+0.023 5.267+0.750
GT 49.263+4.613 1.348+0.088 28.231+11.681 0.263+0.020 4.852+0.571
TT 49.675+4.443 1.410+0.081 22.500+9.164 0.280+0.026 5.168+0.612
245669061 A>G AA 49.967+5.359 1.376+0.070 27.140+12.730 (0.272+0.026)a 4.968+0.631
AG 51.6154+4.325 1.307+0.081 31.32349.180 (0.266+0.014)a 5.233+0.622
GG 44.950+3.182 1.420+0.141 24.650+2.333 (0.240+0.024)b 4.210+0.283
2.45669101 T>A AA 50.300+6.461 1.385+0.117 17.125+6.674 0.246+0.023 4.858+0.765
AT 51.164+4.313 1.309+0.075 34.414+9.754 0.273+0.016 5.143+0.652
TT 49.408+5.486 1.383+0.070 24.442+10.552 0.268+0.024 4.961+0.647
245669143 T>C CcC 44.950+3.182 1.420+0.141 (20.650+2.333)b (0.240+0.024)b 4.210+0.283
CT 51.575+4.515 1.297+0.075 (30.458+9.018)a (0.265+0.132)a 5.248+0.647
TT 50.100+5.205 1.379+0.068 (28.050+12.825)a (0.273+0.249)a 4.974+0.610
SNP (P<0.05)
+ s 45668081 G>T 45669143 T>C
3 % it 5 'LTJ-I/E\. g g
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