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Association of single nucleotide polymorphism of RB1 gene with
body weight traits in chicken
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Abstract: The Northeast Agricultural University broiler lines divergently selected for abdominal fat content
(NEAUHLF) were used in the current study to investigate the effects of Retinoblastomal (RBI) gene on chicken body
weight (BW). The single nucleotide polymorphisms (SNPs) of the individuals were detected by MALDI-TOF-MS and
PCR-RFLP methods and the genotypes of 27 SNPs were obtained. Haplotypes were constructed by liding window approach.
Association analysis between single SNPs and haplotypes and body weight were conducted, respectively. Based on the re-
sults of single SNPs and haplotype association analyses. Four SNPs with significant effects on body weight at 1 week of age
(BW1) and 2 SNPs with significant effects on BW1 and BW3 were determined. These results suggested that RB/ is an im-
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portant candidate gene that affects chicken early growth and development.

Keywords: chicken; body weight; RB1 gene; polymorphism; association analysis
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#2 RBIEFAZTRMNAMAIZEHHRMBAZIZIP E)
SNPs ( ) BWI1(577) BW3(580) BW5(566) BW7(611) CW(572)
2.2768A>G(600) 0.0765" 0.0395" NS NS NS
2.2891C>T (604) NS NS NS NS NS
2.3933C>A (596) 0.05117 0.0097" NS 0.1862° NS
2.6882A>G (603) 0.0593" 0.11447 NS 0.1372° NS
2.8089C>T (598) NS 0.1121° NS NS NS
2.8451C>G (607) NS 0.0965" NS NS NS
2.8553C>A (601) 0.1109" 0.1326" NS 0.1465" NS
2.10512A>G (598) 0.0358" NS NS NS NS
2.11799C>A (589) 0.0058" NS NS NS NS
2.15440T>C (589) NS NS NS NS 0.13241
2.33503T>C (601) 0.1304" NS NS NS NS
8.33768G>T (599) NS NS NS NS NS
2.33937C>T (599) 0.0342" 0.1552° 0.1366" NS NS
2.35624G>C (566) 0.0451" NS NS NS NS
2.36036G>A (594) NS NS NS NS NS
2.37385T>A (595) NS 0.0768" NS NS 0.1173°
2.45233C>T (601) NS NS NS NS NS
2.50528T>A (601) NS 0.12921 NS NS NS
2.55717G>A (601) 0.0217" 0.1205" 0.1470" NS NS
2.56966T>C (600) 0.0347" 0.0169" 0.1098" NS NS
2.57030A>G (612) 0.0452" 0.0149" 0.1165" 0.1749° NS
2.61519C>G (600) NS NS NS NS NS
2.65732T>G (600) NS NS NS NS NS
2.67004T>C (603) 0.0539" 0.0130" 0.0917° 0.1843" NS
2.70945C>T (594) 0.0177" 0.0157" 0.0926" NS NS
2.71052T>C (599) NS NS NS NS NS
2.71107T>C (612) 0.0612° 0.1781" 0.08817 NS NS
i L * , HH BW .13 57 ,CW ( )
g2.10512A>G AG 1 2.56966T>C cc 1 3
A4 GG ; 8.11799C>A T ; 2.57030A>G AG
AC 1 A4 CC 1 3 AA
; 8.33937C>T cC 1 ; 2.70945C>T CcT 1 3
cr 1IT ; 2.35624G>C
T 1 CcT 23
; 2.55717G>A AG 1
AA JMP 4.0 25
2.2768A>G AG 3 ; 4
AA ; 2.3933C>A AC , Window12(g.33768G>T
3 A4 CC ; 2.33937C>T g.35624G>C) Window13(g.33937C>T
2.67004T>C CT 3 2.35624G>C 2.36036G>A) Window25(g.70945C>T
cc 1T g.71052T>C g.71107T>C)
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%3 RBLEREZHMMAREEREZMNBARE (&GN ZFEHE)
(LSM)
SNPs
BWI BW3
A4 - 536.662+6.167°
2.2768A>G AG - 554.948+5.554°
GG - 553.832+7.806%
A4 - 537.271£6.413°
2.3933C>A AC - 556.865+5.866"
cc - 529.048+12.699°
cc - 537.134+6.188°
2.67004T>C cT - 556.854+5.311°
T - 535.928+12.033%
A4 99.136+0.995° -
2.10512A>G AG 101.526+0.845* -
GG 98.872+1.231° -
A4 98.940+1.243° -
2.11799C>A AC 103.725+1.370° -
cc 99.342+0.820° -
cc 103.1511.290° -
2.33937C>T cr 100.291+0.986" -
T 99.232+1.286" -
cc 100.384+1.9375% -
2.35624G>C cT 100.113+0.9292° -
TT 103.802+1.3748° -
A4 98.622+1.155° -
2.55717G>A AG 102.310+1.171° -
GG 100.202+0.982% -
£.56966TC cc 101.235+0.821° 554.369+4.915
T 98.961+0.997° 537.230+6.207°
A4 98.921+1.060° 538.326+6.112°
2.57030A>G AG 101.629+0.969" 557.240+5.277°
GG 100.555+1.775% 536.743+11.511%
cc 98.752+0.932° 536.620+6.159"
2.70945C>T cr 101.911+0.865° 557.11245.579°
T 100.530+1.238% 534.613+8.047"
SNP (P<0.05), (P>0.05)
1 , g.33937C>T g.56966T>C  g.57030A>G
2.35624G>C g.70945C>T g.71107T>C 4 1 3 (P<0.05); g.55717G>
1 (P<0.05) A 1
Window18(g.50528T>A g.55717G>A 2.56966T>C) (P<0.05), 3 (P<0.2)
Window19(g.55717G>A 2.56966T>C g.57030A>QG) 3

Window20(g.56966T>C g.57030A>G g.61519C>G)
1 3

(Matrix-Assisted Laser Desorption/ Ionization
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F 4 RBLEREBGERNNBAERZMEP HE)

( ) BW1(577) BW3(580) BW5(566) BW7(611) CW(572)
Window1(601) NS NS NS NS NS
Window2(593) NS NS NS NS NS
Window3(603) NS NS NS NS NS
Window4(604) NS NS NS NS NS
Window5(604) NS NS NS NS NS
Window6(597) NS NS NS NS NS
Window7(572) NS NS NS NS NS
Window8(565) NS NS NS NS NS
Window9(572) NS NS NS NS NS
Window10(591) NS NS NS NS NS
Window11(600) NS NS NS NS NS
Window12(575) 0.0283* NS NS NS NS
Window13(601) 0.0249* NS NS NS NS
Window14(512) NS NS NS NS NS
Window15(591) NS NS NS NS NS
Window16(601) NS NS NS NS NS
Window17(558) NS NS NS NS NS
Window18(597) 0.0241* 0.0052** 0.0994+ NS NS
Window19(597) 0.0146* 0.0171* 0.0749% NS NS
Window20(596) 0.0095** 0.0309* NS NS NS
Window21(597) NS NS NS NS NS
Window22(597) NS NS NS NS NS
Window23(500) NS NS NS NS NS
Window24(598) NS NS NS NS NS
Window25(594) 0.0287* NS NS NS NS
¥ L * | R BW ,1 357 ,CW ( )

Time of Flight Mass Spectrometry) ,
MALDI-TOF-MS W Jiang U4
, , RBI
8.5~17.5 d ,
MALDI-TOF-MS 12.5~14.54d, 17.5d,
, RBI
SNP 100 bp , pRb
, 271107T>C  g.57030A>G ,
PCR-RFLP Wl IGF-1 ; pRb ,
RBI IGF-1 H4 pRb
: 1 pRb
RBI F, ,
18] He.17 , RBI
RBI ) ,
pRb 1o pRb pRb
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