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Genome-wide Association Study of Chicken Blood Glucose

Traits Using Whole Genome Resequencing
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Abstract: This experiment aimed to explore the effective SNPs loci and functional genes related to
blood glucose traits in chickens, and provide effective theoretical support for molecular breeding
of high quality broilers. In this experiment, 407 Jing Xing Yellow hens were slaughtered at 98
days of age, blood DNA was extracted by phenol-chloroform method, and whole genome rese-
quencing was performed at a depth of 10X ; Glucose oxidase method was used to determine blood
glucose levels in serum. The genome-wide association study (GWAS) were performed based on
whole genome resequencing and glycemic phenotype data. GWAS screened a total of 6 blood glu-
cose-related SNPs loci (associated threshold P<C1.43X10 °). The gene annotation revealed that
rs734134177 was on the 8th intron of UBE 3D gene, and its encoded protein was ubiquitin protein
ligase. The blood glucose level of wild-type (AA) individuals at this locus was extremely significantly
higher than that of mutant (GG) individuals (P<C0.01); rs794554022 was extremely located at D
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93.5 kb of ACADY gene downstream. ACAD9 protein was a member of the acyl-CoA dehydro-
genase family and was the rate-limiting enzyme in the process of f-oxidation of fatty acyl-CoA in
mitochondria. The blood glucose level of the wild-type(AA) individuals at the rs794554022 locus
was extremely significantly lower than that of the mutant(CC) individuals (P<C0.01). The above

loci may be related candidate SNPs for regulating blood glucose level. The genes containing the

two loci may be involved in the regulation of blood glucose metabolism in broilers. These results

will provide candidate molecular markers for regulating the blood glucose metabolism of broilers

and improving the meat quality, which will provide a new idea for the regulation of blood glucose me-

tabolism in broilers.

Key words: blood glucose; chicken; whole genome resequencing; SNP; genome-wide association

study (GWAS); molecular marker
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Table 1 Quality control results for each chromosome

USRS JB 4 i ey K i 2
Chromosome Before quality control After quality control Detection rate
1 2 800 775 1986 171 0.71
2 2 078 662 1412 172 0.68
3 1 581 257 1160 584 0.73
4 1 283 882 887 490 0. 69
5 845 607 615 561 0.73
6 564 520 385 226 0. 68
7 522 261 362 222 0. 69
8 386 518 269 659 0. 70
9 372 420 256 756 0. 69
10 299 750 214 178 0.71
11 244 308 177 804 0.73
12 299 819 213 510 0.71
13 268 596 189 277 0. 70
14 227 259 169 639 0.75
15 161 574 121 146 0.75
16 14 431 8 135 0.56
17 152 227 109 881 0.72
18 175 080 123 482 0.71
19 145 949 104 438 0.72
20 203 398 145 692 0.72
21 100 673 72 308 0.72
22 35 887 24 575 0. 68
23 79 043 57 435 0.73
24 99 286 69 310 0.70
25 35 464 24 884 0. 70
26 83 811 59 018 0.70
27 88 728 62 269 0.70
28 76 173 53 583 0. 70
30 113 43 0. 38
31 185 55 0. 30
32 819 396 0. 48

33 20 749 12 704 0.61
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Fig. 1 Manhattan plot of genome-wide association study for
blood glucose trait
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Table 2 The significant SNPs loci information at Bonferroni corrected potential level for blood glucose

62N PRI (A=) AL P1{H bk T e P 1 & /kb
Trait Chromosome BP SNP 1D P-value Nearest gene Position
14 Blood glucose 1 136880521 rs316791138 3.72X10°7 CHAMP1 D18.4
1 136909724 rs312803988 5.39X10°7 CHAMP1 Ulo0. 8
3 78300536 rs734134177 8.95X1077 UBE3D within
3 95972333 rs16326282 7.68X10°7 / /
6 10381728 NEW 2.02X107"  ENSGALG00000035579 within
12 5130488 rs794554022 1.78 X107 ACAD9 U93. 5

within. SNP £ F 3£ P 4 s D. SNP 37 F 3 P 9 T 37 5 U. SNP o F 56 5 35
within. SNP is located in the gene; D. SNP is located downstream of the gene; U. SNP is located upstream of the gene
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AA AG GG

VS 1LY SNP1 genotype
AA B AERLAG AR GG HRAER, » FRERFBE(P<0.05), x x ,x x x % x x x WFRIREFR P H(P<
0.01), F[d]
AA is the wild type, AG is the heterozygous type, GG is the mutant type. * show the significant difference (P<C0.05),
* %, % % %, % % x x show the extremely significant difference( P<C0.01), the same as below

B2 rs734134177 AEERBMEHRBER
Fig.2 Phenotypic differences of individuals with different genotypes at rs734134177 locus
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Table 3 Alleles and genotypes frequencies, additive effect of the significant SNPs loci

SRR RBMME bR ko

PARERUN {7 45, EXvE s S5 Ao B TR A R F R Y ] B
Chromosome SNP Allde  Allele frequency  Genotype 0P Phenotypic Additive
frequency mean= SD effect
1 rs316791138 T 0. 485 T 0.25 8. 98+ 1. 35 —0.030
G 0.515 TG 0.47 8. 68 1. 43
GG 0.28 8. 924 1. 56
1 rs312803988 G 0.525 GG 0.27 8.944+1.57 0. 055
A 0.475 GA 0.51 8.65+1.40
AA 0.22 9.05+1.39
3 rs734134177 A 0. 350 AA 0.16 9.07+1.55 —0.215
G 0. 650 AG 0. 38 8. 92 1. 38
GG 0. 46 8. 64+ 1. 46
3 rs16326282 G 0. 705 GG 0.52 8.9541. 41 —0.205
T 0. 295 GT 0. 37 8.72+1.54
TT 0.11 8.54+1.31
6 10381728 G 0. 885 GG 0.77 8.84+1.48 /
A 0.115 GA 0.23 8.77+1.37
AA 0 0
12 r$794554022 A 0. 880 AA 0.79 8.57+1. 45 0. 680
C 0. 120 AC 0.18 9.3641. 47

CcC 0.03 9.93+1.31
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AA is the wild type, AC is the heterozygous type, CC is the mutant type. ns means no significant difference( P>>0. 05)

B3 rs794554022 AEERBNMMHRBEER

Fig. 3 Phenotypic differences of individuals with different genotypes at rs794554022 locus
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