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Identification of a SNP in Chicken CaSR Gene and Its Effect on Economic Traits
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ABSTRACT The Function of the calcium sensing receptor (CaSR) is to control calcium levels by altering PTH (parathyroid
hormone) secretion and renal calcium resorption. The influence of calcium on the basal and stimulated release of several
hormones from chicken pituitary glands has been determined in vitro. The objective of this study was to identify SNP in
chicken CaSR gene and to investigate the effect of the SNP on economic traits. The sequencing analysis method was used
to identify nucleotide polymorphisms within chicken CaSR gene. This study identified SNP at position 1949 bp(Genebank
accession No : XM _416491) in the exon 1. The SNP changed the amino acid to alanine(GCC) from serine(TCC). This SNP
showed three genotypes, AA, AS and SS by digestion with the restriction enzyme Ncol using the PCR-RFLP method. The
A963S showed significant effect only on the first lay day (P<0.05) in Leghorn population. Leghorn with the genotype AA
had significantly faster the first lay day(137.6) than the genotype AS(143.0, P<0.05). Also, the A963S showed significant effect
only on the first lay day(P<0.05) and mean of egg weight(P<0.05) in KNC population. KNC with the genotypes AA ans AS
had significantly faster the first lay day (151.0 and 152.6, respectively) than the genotype SS(159.4, P<0.05). And the
genotypes SS had significantly heavier the mean of egg weight(50.4 kg, P<0.05) than the genotype AA ans AS (47.5 and
47.8 kg, respectively). According to result of this study, an a allele of the A963S was found to have a significant effect on
the first lay day. It will be possible to use this SNP marker on selecting chicken to improve the first lay day.
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Table 1. Primer sequence and position use for the chicken CaSR
gene analysis

Primer Primer ., Product
Location .

name sequence size
Chicken ,

CaSR_F 5' agcaatgtgtcacgcaag 3 2978~2995

468 bp
Chicken
' geet ' 426~34
CaSR_R 5' geclataaaatticggga gt 31 3426~3435

2 Location was based on the sequence of the chicken CaSR gene
from GenBank accession no. XM_416491.
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Fig. 1. 3% agarose gel displaying a Nco I restriction digest on an
amplified portion on the chicken CaSR gene. M : size mar-
ker, lane 1, 2 : AS genotype, lane 3 : AA genotype, lane
4 : SS genotype.
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Table 2. Genotype and allele frequency of the A963S polymor-
phism in chicken CaSR gene

Genotype Allele
Breed
AA AS SS A S
KNC 0.12 0.65 023 0.445  0.555
Leghorn 0.08 0.92 - 0.540  0.460
Total 0.09 0.79 0.12 0485 0515

* .
Korean native chicken.

Table 3. Mean and standard deviation of each economic traits in populations

Population The first lay day (day) No. of egg production (ca) ~ Mean of egg weight (g) Mean of body weight (g)
KNC 154.0316.33 82.7248.99 48.5332.58 1632+202.7
Leghorn 141.85+9.64 109.02+9.56 60.35+3.41 1512+219.6

* . N
Korean native chicken.

Table 4. Effect of the polymorphism in the CaSR gene on the economic traits in the Leghorn

A963S genotype  The first lay day (day)

No. of egg production (ea)

Mean of egg weight (g}  Mean of body weight (g)

AA 137.6£2.63°
AS 143.0£1.60°

110.3+4.59
108.8+1.59

58.3+1.97 1580.0£96.85

60.5+0.56 1504.1+44.67
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Table 5. Effect of the polymorphism in the CaSR gene on the economic traits in the Korea native chicken

A963S genotype The first lay day (day)

No. of egg production (ea)

Mean of egg weight (g2  Mean of body weight (g)

AA 151.0:2.87 90.0+4.25
AS 152.6+1.21% 81.241.80
SS 159.442.03° 83.043.00

47.5+1.15° 1624.2490.22
47.8+0.49° 1587.9£38.22
50.4+0.81° 1757.1+63.80
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Fig. 2. Nucleotide partial sequences of the chicken CaSR gene compared with the human CaSR gene. A986S : mutation site in the

human CaSR gene, A963S: mutation site in the chicken CaSR gene.
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