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Estrogen receptor (ESR) gene is a kind of nucleic acid
receptor in the family of activated transcription factors and
could combine with specific hormone response DNA
element. Ichikawa (2003) cloned the cDNA of the ESR
gene, and since then the cDNAs of ESRa and ESRp in
several species have been cloned. Many scholars have
carried out the research work of ESR gene in human, pig,
chicken, cattle, sheep, guinea pig, etc. (Zhang et al. 2013,
Wu et al. 2013, Si et al. 2016). Quail can be used as a
research animal in many subjects such as poultry
reproduction, histology, nutrition, endocrinology,
embryology, physiology, pharmacology and so on (Zhang
et al. 2013, Bai et al. 2016a, 2016b, 2016¢, 2016d, 2017,
Azhar et al. 2018, Dash et al. 2018, Raju ef al. 2019, Li
et al. 2019). But the correlation analysis between ESR gene
and carcass traits of quail has not been reported. Therefore,
in order to provide a reference for marker-assisted selection
of quails, the association of ESR gene with carcass traits
was analyzed by PCR-RFLP technique in egg quails.

In this experiment, egg quails were 80 China quails with
yellow feathers, 80 Beijing quails with white feathers and
80 Korean quails. All egg quails were females. Blood
samples (5 ml each) were collected at vein in wings of each
quail and stored in heparin sodium anticoagulant tubes
which were then kept in a refrigerator under —20°C. DNA
was extracted by poultry whole blood DNA kit and kept
under —20°C.

Primers of ESR gene were designed according to
reference of Pu et al. (2016). The primer sequences of exon
1 were F: CAAAGCCCTTGGAGTTAC and R: AGCAGTT
CTCCCTACTCC with an expected fragment size of 370 bp
and annealing temperature of 55.4°C. The primer sequences
of exon 8 were F: CAACAAAGGAATG GAGCA and R:
CCCTTCTTTTGCTGTTAA with an expected fragment
size of 212 bp and annealing temperature of 53.6°C. Primers
were synthesized by Beijing Dingguo Changsheng
Biotechnology Co., Ltd. The PCR amplification procedure
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was as follows: pre-denaturation at 94°C for 4 min, then
denaturation at 94°C for 40s, annealing at 53-55°C for
1 min, elongation at 72°C for 20 seconds, denaturation,
annealing and elongation were carried out for 35 cycles,
after a final elongation at 72°C for 10 min the reaction was
completed and cooled at 4°C.

The restriction endonuclease Pvu a! was used to digest
the PCR product amplified by exon 1 primers. The reaction
system was 15 puL: dd H,O 5 pL, PCR product 8 uL,
restriction endonuclease Pvu a! (10U/ uL) 0.5 puL, 10 x
buffer 1.5 uL. The mixture was evenly mixed and digested
in a 37°C water bath for 4 h. The restriction endonuclease
ACC ! was used to digest the PCR product amplified by
exon 8 primers. The reaction system was 10 uL: dd H,O
0.5 uL, PCR product 8 p L, restriction endonuclease ACC*!
(10U/uL) 0.5 pL, 10 x buffer 1.0 pL. The mixture was
evenly mixed and digested in a 37°C water bath for 4 h.
The digested products were detected by agarose gel
electrophoresis of 2% concentration and then photographed.

SPSS17.0 statistical software was used to analyze the
association between different genotypes and carcass traits,
and Duncan multiple comparison method was used to make
multiple comparison. The final results were represented in
the form of mean value + standard error.

The polymorphism detection results of exon 1 and exon
8 of ESR gene were shown in Fig. 1.

Exon 1 of ESR gene detected three genotypes of CC,
CT, TT in Chinese and Korean quails and two genotypes of
CC and CT in Beijing white quails. The frequencies of CC
genotype were the highest in China yellow quail, Beijing
white quail and Korean quail (0.515, 0.614 and 0.723,
respectively), while the frequencies of TT genotype were
the lowest (0.088, 0 and 0.015, respectively), the frequencies
of CT genotype were moderate (0.397, 0.386 and 0.262,
respectively). Three genotypes, CC, CT and TT were
detected in exon 8 of ESR gene in both China yellow quail
and Beijing white quail, and only two genotypes, CT and
TT were detected in Korean quail. The highest frequencies
of TT genotype in exon 8 of ESR gene were detected in
Beijing white quail and Korean quail (0.618, 0.540), while
the highest frequency of CT genotype was detected in China



[Indian Journal of Animal Sciences 90 (9)

JUN YAN ET AL.

1322

(50°0<d)

JUBOIJTUSIS J0U ST OOUAIQYIP Y} SUBSUL J1 “QWIES Y} 918 UWN]OD JWES Y} JO SIONS] Y} JI “(S0'0>d) IULOIUSIS ST 9OUISIJIP 9Y) SUBIW JI “JUSISJJIP I8 MOI JWes Y] JO SINJ[ [[BWS oY) J]

e60€° 0766191
2608°0F0€C0€
00T IFS1T9
eLV00FSO1'T
eEECIFC68°CH
eV81'0FISY'LO
60T 0FLOY'L
eLETTFEER'LT
©088°0FL8Y'S
eCS0°0F€60°1
eSCO'EF098°16
[0V EFE66°6E1

91T 0FSCE 91
©9€9°0F601'CE
v6CCT0FI0S Y
e[SO'0FOIT'T
eV I IFLYE €9
©891°0F86¢L6
200€°0FEEY L
el VETFLELOE
e€L1°0F00CT Y
el V0 0FLY0' 1
vSL9°EF0TO6'176
el L8 EFLCY' SV

eV8CTOFLYL 91
vL69°0F198°0¢
el81°0FL88'C
e970°0+S0C' [
©9L9°0FS09°C9
eE€81°0FSLI 96
eS0T 0F88S'L
eV 107 1FE60°8C
V0T 0F6ES'E
e€S0°0Fr60° [
e9STTFIVL 06
el [V EFECTECT

e[9G°0F6C0LI
e100°1F969°0¢
vC6E'0F98S Y
e€L00F06C'T
vCCSIF8ITE9
eV 1T 0FETY 96
©99¢°0F0LY L
e8CT 1F0S8°9¢
209¢°0+000' Y
eLSO'0F0CT' T
e8SY TFO9T'L8
2000 vF09L EET

e618°0FCERCI
eSL9'0F6S6'1€
eV [ 1°0FLT0Y
eV [1°0FCCT]
e[ SCTIFCEEE9
©965°0F9CE 96
e€ECTOFECTL
eVL0"1FL98°8C
#880°0F€L9'¢
e0CI'0FECT' T
eLE9'IFL9T 06
VSO EFECY LET

e€SE0F960°LI1
eV65°0F6C0°CE
20€C 07868V
©9L0°0FL9T"1
e[9L°0F605°09
eSE1°0F600°96
e[0T0F001"L
e168°0F00SLT
e€L1°07900'1
©850°0F€96°0
010CFI8IE8
©898°CF8L0CEI

2OV Y 0FYOT LT
v6S8°0FPoCCE
eSLT'0FE0S Y
2€S0°0F86C'[
¢[86°0F6¥8°09
eELT'OFISL'SO
e8CTOFECEL
©0L0"1F6L0'8C
eCE1'0FLOL'E
©0S0°0+C60" 1
v691 [F856°€8
vC0S TFIVECEL

eCVO'0F8Y8 LI
eS8ETFSLYIE
0ES0FEEY'S
2O6CT0FION']
el 1€°0FSTS €9
eEV0'0F8E9°C6
205 0F0SEL
2005 €+00C9C
200L°0F00S ¥
©050°0F056°0
0S8 V+0SET8
v 0SL'9F0S6°¢CI

(o[3urs) oner ofosnut 39|
(Te301) Q1BI A[OSNW [BI0JIJ

9Jel ISAT]
del 1IeoH

a8ejuaorad Suneraosiag

JJel 19y3Ine[S

(o[3urs) 1yJrom oposnut o]
(12101) 1yS1om [BI0309J

JYS1OM JOAT]
JYS1om 1IBOH

JYSTOM PIJRISISIAY

JySrom sseore))

0V EFOVOEVT  oEV6'EFLOS OV e8EV'EFCIV'BET  vSEO'EFOLIBET VOO PFECL TV »€EOTFEISLET 20LSTFBOT8ET  00'LF009°6C1 Sem Apog g uoxyg
LL LD LL LD 20 LL LD 20
[renb ueaioy [renb moq[ak asaury) [renb ayiym Suilrog SjIeI) SSedIe)) RpweIRd  QweN
qPI€0FCCSTT  wCEE0F0L8OI e€OL0FCST Ol €IV OFECLYL €SP OFO0C LT wI8TOFLLY' O wSOV'OFCLS' LT wLOCOFVLI'LI (o[3uts) onel dposnw 397
eVL8OFILE'6C  »E€86'0F81°0¢€ eLVO0FEEOTE  oSP80FO6ETCE  8SO'0FEER'O6C wLSSOFOLSTE  wLVROFCIVTCE  w08S°0F9CECE ([e101) Q81 S[OSNW [BI01O9]
e€SL°0F060°L vC09'1F669°9 eLCTOFOVY Y e[ VT 0FYC9'C e6CE0FOL8'C  el6I'0FPPEY  eILTO0F066'Y  =LLI'0FVSOY BIAREING
V0" 0FE6Y' [ eLSOOFLYT'T V0 0FPPI'1 e7L0°07906°0 e890°0F19CT  0V0'0FIVC'1 20CT0FOVE’ [ 26€0°0FSOI'1 el J1esH
e€CO'TFOVS LY »E€CO'IF816'19 eS66°0FSTY Y9 C86°0FC09°S9 VSO TFYLT' SO w616°0FSE0V9 ST OFII66S  w8CLOFIICT 19 oFeiuRorod SunBIdSIAY
eV ITOFCEL'L6  v6CTOFPES L6 eOVI'0F6CELO  e9LI'0F8IY'S6  EST0F6S1°96 90T 0F00V 96  wLVI'0F66L'S6  wCE1'0F916°S6 RIARESHIHN
e[8C°0F008°L v69C0FI6S°L eS9C0F8C9'L eS1¥'0F00S9 e61€0F007'L  wL8I'0FSET'L eLECOFELTL e8LTOFI8I'L (er3urs) WSrom dposnwr 3o
eSECTFOOL'TE  »OVEIFELY'LT 01T TF00E0E  6S8°0F009'8C  qOLT IFESY'ST o¥VL'OFILT 6T  »816°0F8L8IC  wCSBOFILO'LT (12301) 1YSrom [€10309(
el ¥L°0F009°L v6S T IFELL'S eVST'0FCCL Y eSYT0F00T € eOLTOFERTE  »E61°0FPCOY eV8LUOFIITY VP I'OFILEC WS1om JOAT]
eS0°0F009°1 qIS0'0FL2O'1 qv€0'0FL90"1 eSC0°0F008°0 eS0'0FLI0'T  w8V0°0FEST'I 2960 0F 111 e€0°0FIL60 WSom ey
e[ 1TEF00TLOT  e6IT1°EFLTI06 ePPEEFLIOVO  «OLT'CFO0E'88  oCPP CFO0C' S8  wSCLTFCIL'TCO  wELI'TFO86'C8 9IS 1F6C9°ES WS1oM PajeIadsIAg
eCOTPFOOI'SST €O PFELOTYI e9CS EFELE TV qCCIEFO0S 8T qLLI'EFTO9°STI 2669 CTFI08'6ET  wS8TEFPYLTEL 2COETFIELE] WY31oM sseoTe))
eV [TPFO0L'8CT  w0ST¥FLTO 'SP e06S EFELY OVT  qO0L EF009VET  q€CTEFCO9'0E] w769 TFOO0 SYT  wO6LY €FBLSBET  wSTETFOOLOEI WySom Apog | uoxyg
LL 1D 20 LL 1D 20 1D 20
[renb ueaoy| [renb mo[[eL asoury) [renb oyym Surliog SjIeI) sseore)) oowered  QweN

[renb 339 jo syren sseoreo pue wsiydiowAjod auo3 YSH Ueam1aq SISA[EULR UOIB[ALIO)) | 9[qRL




September 2020]

M 1 2

3

4 5 6

2000 bp

1000 bp
750 bp
500 bp

—
|t

250 bp
100 bp

(A) Exon 1

Fig. 1. Polymorphism detection of ESR gene in quail.

ESR GENE POLYMORPHISM AND CARCASS TRAITS IN EGG QUAILS

1323

7

8

9 10 1 M

2000 bp

1000 bp
750 bp
500 bp

250 bp
100 bp

(A) Exon 8

Note: M is marker DL2000; 1, 3, 4 are CT genotype; 2 is TT genotype; 5,6 are CC genotype; 7, 8, 10 are TT genotype; 9 is CC

genotype; 11 is CT genotype.

yellow quail (0.476). In this study, TT, CT and CC genotypes
were detected in exon 1 and exon 8 of egg quail, which is
coincident with the results provided by Pu et al. (2016).
The correlation analysis results between polymorphism
of ESR gene and slaughter traits of egg quails were shown
in table 1, which indicated that the exon 1 of ESR gene had
no significant effects on the carcass traits of Beijing white
quail (P>0.05). The body weight and carcass weight of CC
genotype were significantly higher than that of CT and TT
genotypes (P<0.05) and the pectoral weight of CC and TT
genotypes was significantly higher than that of CT genotype
(P<0.05) in China yellow quail. The heart weight of TT
genotype was significantly higher than that of CT and CC
genotypes (P<0.05) and the leg muscle rates of CC and CT
genotypes were significantly higher than that of TT
genotype (P<0.05) in Korean quail. It was found that
exon 1 of ESR gene was significantly associated with body
weight, carcass weight, pectoral weight, heart weight and
leg muscle rate of egg quail (P<0.05). Exon 8 of ESR gene
had no significant effect on the slaughter traits of China
yellow quail, Beijing white quail and Korean quail (P>0.05).
Wang et al. (2009) and others indicated that individuals
with AA genotype of ESR gene produced greater body
length, and more significant body height, chest
circumference and body weight than that with BB genotype
in Su Jiang pigs. Liu et al. (2007) found that ESR gene had
obvious influences on the daily gain of Jiangxi and Anhui
Large White pigs, but showed little effects on their body
height, body length and chest circumference. Liu et al.
(2016) suggested that there were notable divergence in the
total litter size, number of living piglets and birth weight
between GG genotype and GA genotype of ESR gene in
Jinhua sows. Wu et al. (2013) detected some polymorphisms
at the 5" lateral region of ESR gene in Female Line of Shaobo
Chicken, and found the egg yields of individuals with EE
and EF genotypes were both higher than that of individuals
with FF genotype. As demonstrated in this study, there were
significant correlations between exon 1 of ESR gene and
body weight, carcass weight, breast muscle weight, heart
weight and percentage of leg muscles of egg quails (P<0.05).
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SUMMARY

The polymorphism of estrogen receptor (ESR) gene was
detected by PCR-RFLP in China yellow, Korean and Beijing
white quails and the association between ESR gene
polymorphism and carcass traits of egg quails was analyzed.
The results showed that there were three genotypes
including CC, CT and TT detected in exon 1 and exon 8 of
ESR gene in egg quails. The frequencies of CC genotype
in exon 1 of ESR gene were the highest in China yellow,
Beijing white and Korean quail (0.515, 0.614, 0.723). The
highest frequencies of TT genotype in exon 8 of ESR gene
were detected in Beijing white and Korean quails (0.618
and 0.540), while the highest frequency of CT genotype
was detected in China yellow quail (0.476). As
demonstrated in this study, there were significant
correlations between exon 1 of ESR gene and body weight,
carcass weight, breast muscle weight, heart weight and
percentage of leg muscles in egg quails (P<0.05).
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