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Effects of single and combined genotypes of FSHB and ESRa genes on lay-
ing performance in chicken

QIN Yu-mei, REN Song, LI Jia-yu, ZHANG Lu, YANG Xian-jing, LIAO He-rong, SUN Jie
( College of Animal Science and Technology ,Shihezi University ,Shihezi 832003, China )

Abstract:  To analyze the association of FSHB and ESRa genes’ polymorphisms and their combined genotypes with
chicken laying performance, so as to provide the basis for searching molecular markers related to laying performance, the
SSCP technique was used to detect the SNPs of FSHB and ESR«. Four polymorphic sites of FSHB (A-173G) and ESRa ( G-
78416T, A-119854T, C-158689G) were detected in rose cockscomb chicken and hy-line brown hens,in which the AB gen-
otype of loci A-173G,C-158689G and C-158689G showed significant effects on laying eggs in 300-day-old rose cockscomb
chicken (P<0.05). ESRa ’ s haplotype GTC, which is the dominant genotype of two kinds of chicken, were significantly
higher than haplotype GAG in puberty body weight and egg number at 300-day-old. The combined genotype H6 of rose

cockscomb chicken was significantly higher than genotype

1% H #:2017-03-10 H1 in birth weight. The combined genotype H1 of hy-line
EETE . FHFHARRSER AT H (310654) ; £ 7 F k2 F Fh L 15 brown hens was significantly higher than H9, H10 and
(gxjs2014-y203) H12 (P<0.05) in primary egg weight, earlier in first egg
TEEBN . FEM(1991-) Lo, Bl e A, @ Lo A R 98 07 10 R than H11, and more in egg number than other combined
shYiRfE B, (E-mail)934482831@ qq.com genotypes at 300-day-old (P<0.05). Therefore, the AB

EIEE PN 78, (E-mail) sunjie_shzu@ 126.com genotype of ESRa, FSHB ( A-173G) and ESRa ( A-
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119854T) and the combined genotype H6 of FSHB-ESRa are expected to be molecular markers related to laying perform-

ance in rose cockscomb chicken.
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Table 1 The information of primer sequence

rose cockscomb chicken; FSHB gene; ESRa gene; polymorphism; laying performance

ARG AR TG LB 98 K 103 3 B HaZE B,
HAIA 100 g LA E, HIF™ H R 150 H g A4,
66 AT N 203 ~228 4™, & IR B Fh R
TEAE R R A A5 LB e X T 2 4 2R
X3 K b kL, AR FSHB . ESRa R:IH ) SNPs iz
S AT R R 22 A M R A O TR R 5 7 B R 1 O
e, X = A RE T A il Bh s SR s
1 #et STk
1.1 He5HiEkE

LRI 242 FARFRECBLEAS R 176 H 2245
FXG AR A i 7 H A R R T T
FEERJITED 300 H % S ECM 300 H %134 & i i
SRR XS ER K R 2RI 2.0 ml, AR RS HTEE, - 20
CORAFH
1.2 Fi&
1.2.1 31#i%#5 PCR ¥73%  #R4E GenBank B4
N BIRY FSHB LR ¥ 31 (5 5% 5 AF467082.2) #ll
ESRa FEH T (8535 : NC_006090.4) , % f] Prim-
er5.0 BB 1 (R 1), 519 B TR
Py TR BRA A A A

ElL7 S1¥IFS (5'-3") B (C) PHAREE (bp) P

FSHB-1 F: TTATGTAGCCCACTGAGGAAAGCCA 58 257 5'UTR Fl exon 1
R: TAGCTGAGCCGTTCTACACTTTGGA

ESRa-2 F:CAGGCCAAGCTCTGATAATAG 57 198 exon 2
R:TTACCTTGAATACTTCTTTTG

ESRa-4 F:ATCCGGAAAGACCGCAGAGG 56 323 exon 4
R:TTTGCCCAGTTGATCATGTG

ESRa-6 F:AAGGGAAATGTGTAGAGGGC 55 135 exon 6

R:ACTTACCAGAATTGAGCAGG

PCR ¥ #8{K & (15.0 pl) :2XxEs Tag MasterMix
6.5 wl, #iA DNA 0.5 ul, F TSI 0.4 ul,
ddH,0 7.2 pl, ¥ 3T HAEME 94 °C 3 min; 8Pk

94 °C 30 s,1B & 30 s, 41 72 °C 30 s,32 PMEIF, &
FEM 72 °C 5 min, 4 CPRAF, PCR I 1. 2% %R
WHEE I B TR R A TGN
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1.2.2 SSCP Z-#rA=ml 5 4% 3.0 ul PCR /=¥ Al
8.0 wl ZEPEFIIR A, 98 CAEME 10 min, FRE KA
10 min, {EAEPELFAY PCR 724 10.0 wl il T 12% 1)
RN BE S (Acr = Bis=29 : 1) H1, 55220 V Hy
JEFHL YK 10 min, £ 120 V HL 5 722 L9k, 4R G
o AR AR K L W S R AR X A
LN AR R R AL PRE 5 ASFES PCR, 4 HLTK
Y i IR & ik A e B, glidb R % 2 1
AT A TR AR S AR AT
1.3 Sito#n

41t FSHB .ESRa 55N RIANEL, R SPSS19.0
THRIE R R A R BE R, S PR S MR 2 TRl i ¢
W53 Hriz 1 SAS V8 B i3 GLM BEAY AT /N

M

2000 bp
1 000 bp
750 bp

500 bp

250 bp
100 bp

M M M
257 bp 323 bp
198 bp 135 bp
b c d

ST PR R RN T 25 3T Y =G orey s L
FERIRNL IR TP T Y =t H e 5 45 T Y 7 22
SIHT Y, =+ FSHB JE K + ESRa 3L K A + FSHB Fl
ESRa HAERN +e, (V, : PEAR VLS ; - HEIR I ME
G, B R B ONE 5 H  FRAG BUR 5 e, o BB BIL R 22 RU
L) 20 1] 2 5 FH B s FR R 250 .

2 GRS

2.1 5|4 PCR 74418 &/ B A4

XTI 4 X519 50 5] PCR 473G 25 R LA 1,
P 1. 2% B Re R EE e F VKR, B4 A B S H
BN —B Rt R A, TV T F — 221
SSCP 43T,

M : Marker DL.2000 A%t F&FRHE;a; FSHB-1;b: ESRa-2;c¢: ESRa-4;d: ESRa-6,

1 PCR F=#1#a il e ik Bl

Fig.1 Electrophoresis of PCR product of FSHB and ESRa genes

2.2 PCR-SSCP #; il 25 RN E E B S R K& F

FSHB R:H () PCR P=#128 SSCP ¥  EHH
SEEXE FITEE =2 46 B 344G I ) AA (AB il BB 2 [K
RICE2) 6 4 3L B EAT PCR 9734 J5 7 IF 5
GenBank /71 L X & B 1 AR 2255 (A-173G)
(B 3) , AL R AETE ST ARG IX , AS
SR AR I

ESRa JLR Y PCR P=#)4: SSCP ZrMr e 7E4M i
T2 _EAGIUE] AA AB 2 FREERIAY (& 4) , DT HEXT
JEAFTE G-78416T (&l 5) 5878 i i, 3 A HE R
Met 5754 Tle, FEAMEF 4 AN F] 3 Ff 35 K A1
(H 6) AFAE A-119854T 278 i (7)) , B LR
Glu A X2y 267 Asp, 1EAMET 6 FAGINF] 3 Ff
FEHRI(E ), FETE C-158689G 575 i (B 9) , &
AR Cys A LGN 441Trp,

AA AB AA AB

T

B 2 FSHB-1 PCR =4Ik SSCP &R
Fig.2 SSCP electrophoresis of PCR product of FSHB-1

Biit FSHB .ESRa Y34 7= 1) 22 SSCP 43 #
J R 2% TR R, OF i R s S AR AR (R 2)
A-173GH1 G-78416T ZE75 A0 1., I A A J2& 2 PO
AT HEIN 3 A-119854T 3 15, AB PR RS 5 e 5
G B 2 PSR BILA . C-158689G i
S5 BB NS IR 22 A EE A H S AB SR B
POA SERPURME T B, A8 0 3 B #5302,
A DL AV TR A 33X 2 S A+ %) 43 A L g 3 i, 4
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C TCT|A|IACAACATCTTCT

C T CT|G|IACAACATCTTCT

ABH!

C T C TIGIA C AACA TC TOCT

E 3 FSHB HEEREM A (A-173G) FHILLE
Fig.3 Sequence alignment of FSHB gene mutation site (A-

173G) among three genotypes

HHHE

Bl 4 ESRa 5M2F 2 PCRF=#1HJ SSCP T4 R
Fig.4 SSCP electrophoresis of PCR product of ESRa exon2

G GAT[GIT C TATGTACCA
/\A/\(\/\,NW\/\MAAﬁ
G GAT|G|ITCTATGTATCTCA

A AV AYAVAVATAAVAYAY

B 5 ESRaiMNBF 2 RENIE(G-78416T) FFHILLER

Fig.5 Sequence alignment of ESRa exon2 mutation site ( G-

78416T) among three genotypes

Bl 6 ESRa’MN2F 4 PCRF=#1K) SSCP H#T4R
Fig.6 SSCP electrophoresis of PCR product of ESR«a exon4

ML ZBERE SR (PIC) #4 T 0277~
0.375, )8 Fh LA, X inas L RN, By
BETE A-173G . G-78416T F A-119854T 1o y5 ¥4 b F
Hardy-Weinberg A1 ( P<0. 05) A% A - i bR 25

AGAGG |IAIACAGGATTT CCAG
=
. oo VRN MG aam

GAGAGG|T|A CA G G AT T CC

AN

GAGAGG|T|IA CA G G AT T C C
N X /\KWBB@

B 7 ESRa5MNEF 4 RENLS (A-119854T) Fr 5 EL 5

Fig.7 Sequence alignment of ESRa exond4 mutation site (A-

119854T) among three genotypes

8 ESRa 5MEF 6 PCR F=#I1H) SSCP 4R
Fig.8 SSCP electrophoresis of PCR product of ESRa exon6

AATTT GT GT G[C[CTTAAGTCC
A AU NANA NS R
AAT TT GT GT GIGICTTAAGTCC

PN NNANANANANA ANV am

AAT TT GT GT G|IGICTTAAGTCZC

S VAVAVANVAVAVA AVAVAVASNATAY T

B9 ESRasMEBF 6 REALE (C-158689G) K5I LL %

Fig.9 Sequence alignment of ESRa exon6 mutation site ( C-

158689G) among three genotypes

(P<0.01), C-158689G £ #ti., 4 F Hardy-Weinberg
SHPIRAS (P>0.05)
2.3 FSHB.ESRa ER M5B =FMHEERHEX
i3

H2 3 Al OB RY A-173G 78 5 AB B
WILE B B3 T BB B (P<0.05),300 H 4= %
BURE T AA BI(P<0.05) , J2& BB XS % A7 54T
PILN W2 RS A-173G 75 5 AB BT
PR, S AA B R AR E(P>0.05),300 H
BRI E T AA B (P<0.05) , 14 AB IR
SR A FEXGIZ A R LT R A
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Table 2 The genotype and allele frequencies and population genetic structure indices

(9= v Ne PIC Ho He X?
AA AB BB A B

A-173G RCC 0.616 0.250 0.134 0.740 0.260 1.623 0.310 0.616 0.384 27.216™
HLB 0.244 0.545 0.210 0.517 0.483 1.998 0.375 0.500 0.499 1.495

G-78416T RCC 0.437 0.562 - 0.719 0.281 1.679 0.323 0.596 0.404 34.298 **
HLB 0.579 0.421 - 0.790 0.210 1.497 0.277 0.668 0.332 12.471 ™

A-119854T  RCC 0.223 0.406 0.370 0.426 0.574 1.958 0.369 0.511 0.489 6.434"
HLB 0.230 0.420 0.350 0.443 0.557 1.974 0.372 0.506 0.493 3.860

C-158689G  RCC 0.295 0.451 0.254 0.520 0.480 1.997 0.375 0.500 0.500 2.097
HLB 0.301 0.443 0.256 0.523 0.477 1.996 0.374 0.501 0.499 2.199

FFRIREF B (P<0.05) ;7 FRERWEE (P<0.01) , RCC F/REBLIEENY ; HLB £R M 2B A, Ne . RGN ILFE PIC . 2B E B

E;Ho;éﬂléfﬁ;flc:%ﬁf}fo

R 3 FSHB EFE A-173G ML R &SR MM XES T

Table 3 Association between polymorphism of FSHB gene(locus A-173G) and laying performance

LS i 4 2
AA AB AA AB BB
BW 38.54+2.33a 38.60+2.21a 34.94+2.90b 39.31+0.96a 37.39+2.31ab 35.64+2.58b
PBW 1 536.50+309.40a 1 491.60+230.07a 1 561.70+298.44a 1 354.90+149.16a 1 199.50+118.08a 1 320.30£131.95a
PEW 38.35+5.25a 36.94+5.56ab 34.68+6.65b 37.15£0.98b 40.93+2.30ab 42.62+2.62a
AFE 153.63+7.57a 147.76+6.87b 151.00+7.52ab 138.88+2.63a 136.19+7.06a 137.44+6.21a
NE(300 d) 111.95+11.50b 122.38+8.72a 114.87+6.89b 134.88+3.64b 141.82+9.78a 138.07+8.61ab
AEW (300 d) 49.50£2.27a 48.18+1.94a 50.97+2.52a 48.25+2.04a 50.73+4.84a 49.72+£5.49a

BW . ¥4 it ; PBW . P (& i it ; PEW . JF P2 806 AFE : JF77 H i ;NE (300 d) ;300 H #2744 ; AEW (300 d) :300 H#-FHEFE, F—

TG [F) — AT R 5 AN R /NS R 3R 22 57 3% (P<0.05)

B 22 4 AT, G-78416T fii 5 2 Fh %% AB #Y
300 H &34 8 i 2 = T AA B (P<0.05)
A-119854T 705, , L 7L XY AB U FF 7= H % . 3%
R AA B 300 HIB ™ EH R E T AA B (P<
0.05) ;2 ¥ HEXY AB P P~ i & 300 H %
PRSI B E ST BB B (P<0.05),300 H R
WEFRHTEST AA B (P<0.05),5 BB K%
SN E(P>0.05) , 7 WL AB B2 P A XS24 5
B IE ] B C-158689G v A, P B 56 4% AB

1300 HIR ™ E AW E & T AA B (P<0.05),
300 H & V-8 a2 = T BB A (P<0.05) ;
T2 R BB FER AL 300 HIR = EH B E 5T
AA B (P<0.05), 5 AB B 2 5 A i & (P>
0.05) .
2.4 ESRa B{ERIS5IBF=HMERERIXERED T
FIFH ESRa 3 1~ SNPs i 5 F4 G P57 3
8 PRIl AL AL (3% 5) , Hirh AR B AN T 10%
(), FERH AL A HT I HERS
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Table 4 Association between polymorphism of ESRa gene and laying performance
G-78416T A-119854T C-158689G
AA AB AA AB BB AA AB BB
RCC BW 36.95+1.21a 37.72+1.68a 38.70+2.43a 37.82+2.81a 38.72+1.79a 37.45+0.44a 38.75+0.38a  38.61+0.49a
PBW 1 465.70+152.99a 1 430.50+173.54a 1 519.40+299.30abl 671.70+265.30a 1 493.90+267.90b 1 623.31+47.56a 1 593.32+40.19a 1 688.97+53.17a
PEW 38.12+0.94a 37.84+1.30a 37.84+5.09a 38.03+6.51a 35.05+4.82a 38.62+0.92a 38.77+0.78a  37.11x1.03a
AFE 148.55+2.53a 150.02+3.52a 154.50+7.66a 149.26+8.38b 152.60+£6.18ab  151.80+1.29a 152.53+1.09a  151.32+1.45a
NE 123.49+3.67a 122.87+5.09a 108.23£10.80b  118.67+9.01a 111.61+11.14b  118.31+1.81b 126.26+1.53a  121.50+2.03ab
300d
( AEW) 45.16£1.97b 49.89+2.73a 48.51+2.27a 47.28+2.63a 46.29+1.63a 48.06£0.33ab  51.12+0.28a  46.64+0.37b
(300 d)
HLB BW 39.95+141a 38.73+1.68a 40.43+2.41a 38.74+1.86a 38.87+1.95a 38.71+0.51a 39.29+042a  39.51+0.56a
PBW 1 365.70£152.99a 1 330.50+173.54a 1 293.10+106.50b 1 393.60+£182.60abl 428.90+186.00a 1 376.99+31.48a 1 385.06+25.95a1 371.81+34.17a
PEW 38.12+0.94a 40.84+1.31a 38.20+1.75ab 40.98+1.36a 37.06+1.42b 39.78+0.67a 40.07£0.56a  39.09+0.73a
AFE 140.55+2.53a 139.02+3.52a 141.32+3.97a 138.66+3.08a 142.27+3.21a 141.57+1.36a 139.67+1.12a  141.15+1.47a
NE 138.49+3.67a 142.86+5.09a 133.84+5.94b 142.16+4.60a 131.94+4.80b 138.41+2.19b 142.04+1.81ab  143.38+2.38a
300d
( AEW) 46.66+1.97b 50.49+2.73a 45.86+3.86b 50.74+2.99a 47.44+3.12ab 52.28+0.78a 50.04+0.64ab  48.12+0.85b
(300d)

RCC B BR7En ; HLB 224 &Y, BW . 404 il ; PBW . JF P2 i i ; PEW . JF 7= & i I AFE . JF 72 H % ; NE (300 d) ;300 H =& 5 AEW
(300 d) :300 HIA P, [F—F S —4 78085 ARV FRER R 22 5 3 (P<0.05) .

H1%¢ 6 T, Bf5 A GTC WY FF 7™ 25 it 4t AT 300
ey 805 T HA 4 A FAER 25 7 08 B 2% (P>

%5 ESRa B{EBIRITE
Table 5 ESRa haplotype and frequency

i BIE (%) wpm (%) 0.05) , 7™ H i [ 35 T LA GAC (P<0.05) ,
RCC HIB R HLB HPRE GTC W BB S ™ S 1 RE 9 P S5 LA L 7

GAC 19.6 18.1 TTC 46 69 ARG AR S A TR T H IR TC B ARG
CAG 118 17.7 TAC 75 16 Ph, AR GTC (YT 7 (A i i 1 2 v T HA7 B4 GAC
crc 157 24 me 1o as Fl GAG (P<0.05), 15 GTG 2257 R .3 (P>0.05),
300 HIERF=EE I F 5 T GAG (P<0.05) I T 5

GTG 22.7 20.5 TTG 6.2 7.9 1%:3__1:! GAC .GTG (P>0. 05) N ﬂﬂ$1%ﬂ GTC Eﬂ(ﬁ%

RCC ; BN  HLB i3 2248200

R 6 ESRe ERBFREFHETENXEKIN

Table 6 Association between haplotype of ESRa gene and laying performance

JEERE) I =2 48 X P R B SRR

L PR GAC GAG GTIC GTG TAG
RCC BW 36.84x0.22b 39.05+0.24ab 38.15+0.19ab 40.7920.19a 38.1120.29ab
PBW 1708.50£22.40a 1 588.30224.50b 1 673.30£20.70ab 1 694.50+20.20ab 1 795.10+30.40a
PEW 38.99+0.45a 38.02+0.49a 39.08+0.42a 37.95+0.41a 38.11+0.61a
AFE 154.0120.61a 152.3420.67ab 149.24+0.57b 148.51+0.55h 149.42+0.83b
NE(300 d) 119.88+0.87a 118.38+0.96a 121.9620.81a 117.98+0.79a 120.56+1.19a
AEW (300 d) 49.08+0.15a 51.7120.17a 50.89+0.14a 48.18+0.14a 51.03+0.21a
HLB BW 39.04+0.23a 39.5920.25a 38.93+0.21a 39.42+0.22a -
PBW 1335.90+14.20b 1 322.60+15.30b 1489.50+13.10a 1 389.30+13.30ab -
PEW 38.96=0.31a 39.36+0.33a 40.05+0.28a 38.6120.29a -
AFE 130.88+0.61a 128.17+0.65a 131.37+0.56a 131.95+0.57a -
NE(300 d) 144.74+0.99a 139.58+1.07b 145.96+0.92a 142.5420.93ab -

AEW(300 d) 50.510.33ab 49.59+0.36h 52.77+0.31a 52.51+0.31a -
RCC - BOHUERS  HLB i 24 X5, BW . IRkt s PRW . IR Bkt s PEW . JF /= 85T 4E ; AFE: 777 H il s NE(300 d) :300 H #7850 AEW
(300 d) :300 HE TR )Tkt [fl—F0 A — 178005 AR/ NG FREFRR 25 B3 (P<0.05)
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2.5 FSHB.ESRa &HERE SIBF=F4EEAHE XM

16 B3 R RGN 4 B B S AE b, A-1736 . A-
119854T . C-158689G i yi 3t 26 Fi 5 I 3 [H A ( 3=
7)), TEBCHL XY Hh 2R U i = 1Y HS AL (14.73%)
TEHE 2 ARG TR Al 3.98% , 18 7 2 46 25 X9 Hh gl 3
IR Y H9 (10.23% ) TEBCBTE RS Th ALK 2.68% , 4l

7 PRI AT A IR0 T (3 8) , A I S A
v H2 1 H6 AYW)AE i 5 1 5 = T H1 A4 (P<0.05)
H7 AR R AR IF = H il B3 RF H2 H3 F1 HS5
RI(P<0.05) ,H6 %! 300 H &= B H0W 2% & T H2
Fl H4 #I(P<0.01) , W3 & T H5 B (P<0.05) , %%
B M AT HO FEPH AL Ay BB el XS £ - 3L A

ROMAAER BN ZE 5 o B BB IRE T 5% RIS IFRE R,

%7 FSHB.ESRa 5HERBKIAERS T
Table 7 The frequency distribution of FSHB-ESRa combined genotypes

v (%) PR (%) PR W (%)

) RCC HLB ) RCC HLB ) RCC HLB
HI(AAABAA) 8.04 6.82 HO( ABABAB) 2.68 10.23 H17( ABBBAA) 2.23 4.55
H2( AAABAB) 7.14 8.52 H10( ABABBB) 1.79 6.82 HI8(BBAAAA) 2.23 2.84
H3(AAABBB) 10.20 1.70 H11( ABBBAB) 4.46 7.95 HI19( BBAAAB) 2.68 3.41
H4( AABBAA) 5.36 2.84 HI12( ABBBBB) 2.68 6.25 H20( ABAAAA) 1.34 3.40
H5( AABBAB) 14.73 3.98 HI3( AAAAAA) 3.57 1.70 H21( BBABAB) 3.18 0.57
H6( AABBBB) 6.25 0.57 HI14( AAAAAB) 4.02 0.57 H22( BBABBB) 0.89 1.72
H7(ABAAAB) 6.70 3.41 HI5( AAAABB) 2.23 2.27 H23(BBBBAA) 0.45 2.27
H8( ABABAA) 3.57 7.39 H16( ABAABB) 0.89 3.98 H24( BBBBAB) 0.89 2.84
H25( BBBBBB) 1.34 1.70 H26( BBABAA) - 1.70 H27( BBAABB) 0.45 -
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%8 FSHB.ESRa &HEFE SHMEG =R EREH KBRS T

Table 8 Association between polymorphism of FSHB-ESRa combined genotype and laying performance in rose cockscomb chicken

H1 H2 H3 H4 H5 H6 H7
(ERIN
AAABAA AAABAB AAABBB AABBAA AABBAB AABBBB ABAAAB
BW 36.39+0.59b 39.84+0.62a 38.96+0.50ab 38.74+0.72ab 38.81+0.43ab 39.89+0.67a 39.12+0.72ab
PBW 1781.10+59.80a 1 794.40+63.50a 1 771.10£52.90a 1 887.40+73.30a 1 781.60+44.20a 1 806.70+67.85a 1 851.60+73.30a
PEW 35.09+1.23a 37.84+1.31a 35.77+1.09a 38.64+1.51a 36.64+0.91a 37.81+1.39a 35.07+1.51a
AFE 148.44+2.09ab  151.50+2.22a  150.82+1.85a 149.91+2.56ab  150.33%1.54a 148.28+2.37ab 145.67+2.56b
NE(300 d) 114.44+3.14ABab 105.31+3.33Bc  118.13+2.78Aa  104.91+£3.85B¢  112.06+2.32ABbc 122.50+3.56Aa  115.25+3.85ABab
AEW (300 d) 50.54+0.33a 50.84+0.35a 49.85£0.29a 50.37+0.41a 51.76+0.24a 50.06+0.38a 48.89+0.41a
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(300 d) ;300 HEFIEFE, [F—FXSE 1785 A R/NEFRFRRZE R BE(P<0.05) ; ARKREFHFRR2ZE RN EE (P<0.01),
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3 1

3.1 FSHB .ESRa 7558 E AR KB T
TR A 5] FSHB HLIH A-173G %7545 5 AB

1 BB 153 1] 2 B R R R 22 48 B ™ H
300 H b= B HOH ML ASE R Y IR A7 05 K
A SINELIX , RS 5 R SRR, Dean 2510 K BN
L DX SRR 1) B2 R A W14 3 00 R G 0y 40 4 2 1R
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Table 9 Association between polymorphism of FSHB-ESR«a combined genotype and laying performance in hy-line brown chicken

" H1 H2 H8 H9 H10 H11 H12
ik AAABAA AAABAB ABABAA ABABAB ABABBB ABBBAB ABBBBB
BW 39.87+2.04a 38.84+1.17a 37.08+1.13a 38.85+1.02a 39.24+1.18a 39.83+1.09a 39.21+1.23a
PBW 1 450.75+108.93a 1 403.73+62.89a 1 409.64+60.42a 1 428.73+54.56a 1269.87+£62.89a 1 415.18+58.22a 1 454.68+65.68a
PEW 43.62+2.30a 39.78+1.33ab 40.59+1.28ab 38.85+1.15b 37.89+1.33b 39.22+1.23ab 37.99+1.39b
AFE 138.01+5.07b 133.75+2.93¢  140.84+2.8lab  135.94+2.53bc  142.083+2.93ab  144.78+2.71a 142.09+3.06ab
NE(300 d) 142.25+8.49a 133.08+4.90b 136.01+4.71b 127.37+4.25¢ 132.50+4.91b 134.71+4.54b 130.54+5.12b
AEW (300 d) 52.59+2.78a 49.69+1.61a 51.52+1.54a 52.10+1.40a 50.22+1.61a 49.143+1.48a 48.81+1.68a
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