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Effect of SNPs of hspA9 gene 5’ flanking region with thermal
tolerance traits in yellow feather dwarf broiler
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(1.College of Animal Science, South China Agricultural University, Guangzhou 510642, China; 2.Key Laboratory
of Chicken Genetics, Breeding and Reproduction, Ministry of Agriculture(Guangzhou), Guangzhou 510642, China)

Abstract: To observe the role of 4sp49 of domestic chicken in tolerance of heat stress, hspA9 gene 5 'flanking region of
yellow feather dwarf broiler pure line was amplified by PCR and sequenced, and then analyzed by PCR-RFLP. The
relationships between the mutation sites detected in hspA9 gene and the five heat resistant traits (trilodothyronine (T3),
corticosterone, heterophil/lymphocyte ratio (H/L), CD3" and CD4" T cell) were analyzed. The results indicated that three
SNP sites (C.—85C>A, C.—485G>A and C.-568G>A) were found. According to the C.—85C>A specific enzyme sites,
hspA9 gene is divided into AA, AC and CC genotypes; according to the C.—485G>A specific enzyme sites, this gene is
divided into GG, GA and AA genotypes; according to the C.—568G>A specific enzyme sites, this gene is divided into GG,
GA and AA genotypes. Under high temperature, C.—485G>A site was highly significantly associated with corticosterone
(P 0.01), corticosterone value in individual of GG genotype was highly significantly higher than that of AA genotype.
At room temperature, C.—485G>A site was significantly associated with T3 (P 0.05), the content of T3 in individual of
GA genotype was significantly higher than that of AA genotype; C.—568G>A site was significantly associated with T3 (P

0.05), the content of T3 in individual of GG genotype was significantly higher than that of AA T3 genotype;
C.—568G>A site was significantly associated with CD4" T cell (P 0.01), the percentage of CD4" T cell in individual of
GG genotype was significantly higher than that of AA genotype. Both C.+258A>G and C.+276C>G sites play an
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important role in thermal stress resistance, indicating their potential in marker—assisted selection of chicken.

Key words: yellow feather dwarf broiler; ~spA9 gene; thermal stress; thermal stress resistance
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Table1  Association analysis between 3 SNPs and thermal tolerance traits at high temperature
CD3"'T CD4" T L / T3 / )
1% 1% (nmolL™) (nmolL™) r
C-85C>A CcC (1.51£0.08)(207)  (40.70+0.73)(207) (0.42+0.01)(181)  (4.17+0.65)(187)  (18.21£2.77)(193) 2.688 4
AA  (1.71x£0.41)(7) (44.60+3.97)(7) (0.36%0.07)(6) (7.94+3.65)(6) (25.80+14.56)(7)
CA  (1.41%0.15)(52) (41.16+1.46)(52)  (0.39+0.02)(44) (6.96+1.23)(49) (28.84+5.56)(48)
C.—485G>A GG  (1.54+0.19)(45) (40.58+1.82)(33)  (0.43+0.03)(28) (9.40+1.52)(33)A  (24.18+4.59)(34) 31.9729
AA  (1.41£0.16)(55) (42.36+1.59)(43)  (0.38+0.02)(36) (5.82+1.32)(44)AE (20.48+4.03)(44)
GA  (1.47+0.08)(197) (40.82+0.74)(197) (0.41+£0.01)(175) (3.64+0.66)(174)B (17.69+2.02)(176)
C—568G>A GG  (1.54+0.16)(47) (41.25+1.51)(47)  (0.42+0.02)(41) (4.50+1.33)(45) (22.14+5.68)(46)  7.854 8
AA  (1.39+0.10)(117)  (40.97+0.96)(117) (0.39+0.02)(102) (4.77+0.87)(105) (24.06+3.67)(110)
GA  (1.57+0.11)(103)  (40.37+£1.02)(103) (0.42+0.02)(93) (4.424+0.93)(91) (16.50+3.97)(94)
xz Hardy—Weinberg
15 C hspA9 (P>0.05) C-568G>A  CD4"
C.-485G>A T3 (P 0.05) T (P 001) GG
GA T3 AA CD4" T AA (P
(P 0.05 GG AA GG GA 0.01) GG GA GA AA
(P>0.05) C-568G>A T3 (P>0.05) C.—85C>A
(P 0.05) GG T3 (2
AA  GA (P 0050 GA AA
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Table2  Association analysis between 3 SNPs and thermal tolerance traits at room temperature
CD3' T CD4" T HIL / T3 / 2
1% 1% (nmolL™") (nmolL™) x
C-85C>A CcC (3.41+0.15)(161)  (35.01£0.78)(161)  (0.56+0.03)(82) (7.53+0.74)(146)  (9.37+0.64)(286)  2.688 4
AA (4.12+0.78)(6) (38.97+4.05)(6) (0.64+0.14)(4) (6.18+4.01)(5) (11.48+3.41)(10)
CA (3.08+0.30)(42) (33.60+1.53)(42) (0.55+0.06)(18)  (6.77+1.45)(38) (7.99+1.23)(72)
C.—485G>A GG (3.13+0.38)(24) (35.00+2.10)(24) (0.46+0.09)(8) (9.12+1.82)(24)  (11.38+2.03)(27)ab 31.9729
AA (3.18+0.31)(35) (33.03+1.74)(35) (0.47+0.07)(15)  (7.45%1.57)(32) (7.81+0.79)(177)a
GA (3.41£0.14)(162)  (34.99+0.81)(162)  (0.58+0.03)(89) (7.18+0.74)(144) (10.03+0.80)(175)b
C.—568G>A GG (3.69+0.28)(42) (38.23+1.60)(75)A  (0.53+£0.05)(27) (6.67£1.16)(36)  (12.82+1.68)(40)a  7.854 8
AA (3.17+£0.19)(99) (32.74+1.04)(99)B  (0.60+0.04)(42)  (6.70+0.75)(87) (9.01+0.70)(230)b
GA (3.39+0.21)(75) (35.15+1.19)(75)AB (0.57+0.04)(41)  (7.28+0.83)(71) (8.10£1.05)(102)b
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