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ABSTRACT

The insulin-like growth factor binding proteins (IGFBPs) is involved in the regulating effects and the
biological activities of the insulin-like growth factors (IGFs). Recently, It has been reported that the /GFBP2
gene polymorphism was associated growth and skeletal development in chicken. This study was designed to
investigate the association of the Cl032T SNP of IGFBF2 gene with growth and egg production traits in
Korean native chicken (KNC) population as well as other chicken breeds. A total of 225 chickens from the
three breeds (Rhode Island Red, Cornish, Leghorn) and 245 chickens from the six strains of Korean native
chickens including Black, Gray, Ogol, Red, White, and Yellow, were genotyped by PCR-RFLP (polymerase
chain reaction-restricted fragment length polymorphism) and analyzed the association between their genotypes
and economic traits by SAS program. The results showed that the SNP (single nucleotide polymorphism) was
significantly associated with multiple traits, including body weight of 150 days (p<0.001 and p<0.05) in the
Rhode Island Red and the KNC (White) and egg production number (p<0.05) in the KNC (Black) breed.
These results suggest that /GFBP2 C1032T SNP could be used as a DNA marker for the improvement of
economic traits in Korean native chicken breeding.
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Table 1. Information of primer pairs used in this study

Primer name

Sequence

Annealing Tm (C)

Forward

5-GTCCCAGATAAACCTTGCT-3

Reverse

56

5-GCTGGCAAGGGGTCTG-3
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Table 2. Allele and genotype frequencies for the C1032T SNP in IGFBF2 gene in chicken breeds

No. of Allele frequency Genotype frequency

Breed animals C T cc cT T
Rhode Island Red 83 0.36 0.64 0.10 0.52 0.39
Leghorn 73 0.32 0.68 0.08 0.48 0.44
Cornish 69 0.01 0.99 0.00 0.03 0.97
KNC (Black) 41 0.33 0.67 0.10 0.46 0.44
KNC (Gray) 44 0.86 0.14 0.73 0.27 0.00
KNC (Ogol) 41 0.60 0.40 0.24 0.71 0.05
KNC (Red) 39 0.44 0.56 0.10 0.67 0.23
KNC (White) 42 0.68 0.32 0.45 0.45 0.10
KNC (Yellow) 38 0.14 0.86 0.03 0.24 0.74

Table 3. Association of the C1032T SNP in IGFBF2 gene with body weights in the three foreign chicken breeds

Breed
Trait Genotype
Rhode Island Red Cornish Leghorn
CcC 2136.88+126.70* 3729.17+82.76 -
BW150Y CT 1968.49+30.43" 3746.29+42.83 1355.0+30.0
TT 1843.28+28 47" 3771.56£66.89 1590.97+25.58
p-value p<0.001 NS NS
CcC 2254.38+98.66 4136.67+113.16 -
BW270? CT 2201.40+34.64 3822.43+70.26 1507.5+137.5
TT 2203.75+30.59 3870.31+92.25 1729.70+26.70
p-value NS NS NS

Y BW150; Body weight of 150 days, ? BW270; Body weight of 270 days.
A® Different superscrips with in columns are significantly different (p<0.001).
NS Means non significance.

Table 4. Association of the C1032T SNP in IGFBF2 gene with body weights in Korean native chicken breeds

Strain of Korean native chickens

Trait Genotype

Black Gray Ogol Red White Yellow
2200+138.76 1704.38+37.60 1663.5450.85  2091.25+141.90  1548.15+36.34° 1825
BW150" 2028.95+42.23  1630.83+52.58  1723.10+47.34  2018.08+53.05  1697.89+47.06"  1845.56+69.03
2041.11+69.95 - 1652.5+52.5 1873.89+91.00  1723.75+116.66™  1780+77.61
NS NS NS NS p<0.05 NS
2398.33+160.99  1860.47+42.11 1905.0+52.66 2437.5£99.22 1690.52+38.17 2105
S 2287.63+54.71  178417+63.77  2019.14+56.66  2492.88+74.39 1800+49.03 2213.89+79.25
2338.06+88.24 - 1922541475  2188.33+117.75  1913.75+181.04  2158.75+91.72
NS NS NS NS NS NS

D BWI150; Body weight of 150 days, ? BW270; Body weight of 270 days.
* Different superscrips with in columns are significantly different (p<0.05).
NS Means non significance.
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Table 5. Association between the IGFBP2 C1032T SNP and egg production number from birth to 270 days of age in chicken

breeds
Breed
Genotype  Rhode Cornish Leehorn KNC KNC KNC KNC KNC KNC
Island Red gh (Black) (Gray) (Ogol) (Red) (White) (Yellow)
CcC 107.5+4.70  60.67+9.77 83.00£6.18" 80.87+2.85  80.2+6.31  92.00#9.40  81.21+5.40 91
CT 105.09+1.86  53.17+4.21 101.5+1650 98.21+3.07° 83.08+1.96 91.03+2.75 87.54+3.29  8747+335 103.33+2.37
T 107.56+1.62  53.12+4.03  110.12+2.30 85.06+4.85" - 9454135  90.56+3.91  925+11.86  94.86+4.49
p-value NS NS p<0.05 NS NS NS NS NS
2> Different superscrips with in columns are significantly different (p<0.05).
p p y p
NS Means non significance.
Table 6. Association of the JGFBFP2 C1032T SNP with egg production traits in Korean native chickens
. Strain of Korean native chickens
Trait Genotype
Black Gray Ogol White
CcC 56.30+1.25 49.807+0.62 53.47+0.87 49.52+0.84
EWY (g) CT 56.24+0.78 48.57+1.23 52.99+0.72 50.18+1.06
8 TT 55.56+1.00 - 50.55+2.95 46.53+0.99
p-value NS NS NS NS
CcC 144.00+2.58 146+3.23 151.2£3.59 149.26+2.91
; CT 135.47+2.29 140+3.44 147.96+2.63 149.79+3.04
AFE? (days)
TT 137.47+2.39 - 143.00+17.00 143.75+9.31
p-value NS NS NS NS
CcC 39.75+3.01 33.28+0.87 37.5+0.80 31.17+1.16
5 CT 36.53+1.33 31.83+1.06 36.62+0.94 32.11+0.98
WEE (g)
1T 36.94+1.15 - 34.5+0.5 31.25+£2.17
p-value NS NS NS NS

Y EW; Egg weight, ?

AFE; Age at first egg, ¥ WFE;, Weight of first egg.
NS Means non significance.
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