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FEE: MRYE GenBank ¥ R E B E(E B EZIK 4 (MC4AR) FEEFH, &iTH 5 Wy #4514, RH
PCR-SSCP 43 BAG I 75 32 %ot s B 48 3% MCAR SL[RAN B 7 X3 22 S AT TARI, X797 22 25 M () DNA F¢
BT TPAINE . SSCP b iss R Ew, 54 S5l s F BERA BN ZEME, FREWE T 3
SEHA (AA L, AB Y, BB AL) , CBREINPZE SRS GenBank $Ci 4 i 2% MCAR JE R 7 9 i T Lo, R T —
N IRZ M (SNP) {5 : 855bp NLSFAE— 1 T—C [ L iLihseAs . SEH AL AA, AB F1 BB f45343
W 0.1933, 0.6867 F10.1200; 2 ¥[8 A 1 B BSR4 0.536 7 #10.4633; LAE8 & (PIC)
AR (H) 435147 0.373 6 F10.497 45 x* K36 45 R W], % I7E (Vo5 (93 K45 3 A 4b T Hardy-Weinberg
PR (P<0.01),
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Polymorphisms in Coding Region of MC4R Gene in Quail

ZHA Ming-heng, LI Ming-li, LAN Guo-xiang, LU Shao-xiong
(College of Animal Science and Technology, Yunnan Agricultural University, Kunming 650201, China)

Abstract; Five pairs primers were designed according to the sequence of quail melanocortin4 re-
ceptor (MC4R) gene in the GenBank database. The polymorphisms of the exon region of Korean
quail MC4R gene were segmentally detected by PCR-SSCP method, and the polymorphic DNA
fragments were sequenced. The results of SSCP showed that obvious polymorphisms were detected
in the amplified fragments of the primer 4, and 3 genotypes, AA, AB and BB were detected. One
single nucleotide polymorphisms ( SNPs) site, a synonymous mutation of T—C at 855 bp was de-
tected, when comparing the sequencing results with quail MC4R gene sequence in GenBank. The
frequencies of genotype AA, AB and BB were 0.1933, 0.6867 and 0. 120 0 respectively.
The frequencies of allele A and B were 0.536 7 and 0. 463 3 respectively. The polymorphism in-
formation content ( PIC) and heterozygosity ( H) were 0.373 6 and 0.497 4 respectively. The
result of x° test showed that the gene frequency of the mutation site in the population was not in
Hardy-Weinberg equilibrium (P <0.01).

Key words: quail; MC4R gene; single nucleotide polymorphisms
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ME(LMEZIK -4 (MCAR) Jo THREEM
BRI —FL, MCAR A G ZE (leptin) &
FIhAE, J— A8 RE A 5 e 3l 28 5
MEEESS T, AWk, REM
B ACMHAOPE ) . 1997 4F, HUSZAR 45 %
B MC4R 2 g /N REAT 7 WF 98, R Bk R
MCAR H: PR /NS B AL PENE B, KRB 262
B MW % RS, 25, BN
P MCAR 5 (R 9 2 25 P AT T RFSE, &3
MCAR JEN 5 A8 20 MCAR DB s, M
i SRR

FEE S QTL MR W58, MCAR JE PR 1E
SR B 8 K B MR AR A R A e 5 PR T A LA
5%, L2 H XTI H) MCAR FEIH 1% LGSR 5%
FW], MCAR H:[H 455 X 1) — A4 X578, T8
R | R AR R B AR 2004 4
P HFEE ) AR A S OB X 9 MCAR 35 [H 4 {3
F2opaik (q12) b, RS HE & KN
MCAR JEF 4R (L T FHIEJEAL . GenBank %3 5 3
N, B MCAR EHAA 1 M EF, 2K
996 bp, Zwfth 332 MR IHEMR . MCAR JEH7EH A
B LEEAKRBRUIMRE, AL XHkEY, MC4R
SRR AR [l b T 28 AR [ 6t o o #8 EL A B B 1 22
Ak, HEER 8 I 0 5 R 70 5 2 Kok A R

PR TBIF AR5 A R B A0 SR HK o 3k o 95 39 S5 F
HXTH JE A AR T R AR . AT RS
AL Sh Y U R A & 28 EBETE R, il
F ] 73 Br PCR-SSCP £ AR AG I 45 39 MCAR FE A
ML, LAY O %5 59 B 52 22 Pr VR iy 2 R A
IR — 7 LA R

1 #RSH®

1.1 RX%sh

ARSI EIR R S8 A 150 HEisEan sy (4
BEgol) , A ) FaRLE 3R KO R B 20 F
PEFTIR SR, 40 HRETESE, BUFIERE B F -20C
PRAEE
1.2 JEP4 DNA $#2H¢

KR — S0 R IOES 25 IFJIE DNA, I FH 48
HEEEASCRE I AN 43 66 BE T EA TV BE AN,
DNA ¥ E# ] 50 ~ 100 ng/mL, —20°C {447,
1.3 5|¥BEitAil PCR ¥ 3

HR 4 GenBank %45 4 $2 41t 119 9 25 MC4R JE
N 51 ( GenBank % 5% 5. GQ859461), % Al
primer premier 5 IS F TAR:, #1745
Besliseit, it 5 4 PCR 34514 (B fk
P 1), 51YH BRI A Y H AR A RA
Cikedi

F1 #5% MC4R EESEH G519
Tab. 1 Segmental amplification primers of quail MC4R gene

SIS 3171 Gy WAV BT
No. of primer sequence of primers location size of products  annealing temperature
. Forward primer; 5" — AAAAGGAGGATTTCAGAGG -3’ -70 304 53
Reverse primer: 5’ — CATAGGCGAATGGAGGT -3’ 234
) Forward primer: 5" - GTTTCGGTCATTGTGGC -3’ 184 237 s s
Reverse primer: 5’ — TGGTACTGGAGGGCATA -3’ 470
3 Forward primer; 5’ - TTATGCCCTCCAGTACC -3’ 453 3 s
Reverse primer; 5’ - CCAGTCCCCGGAAGAAC -3’ 695
4 Forward primer; 5" — ATGATGGCTCGAATGCA -3’ 646 276 50.5
Reverse primer: 5’ — CTCCTGACTCCGAAATG -3’ 921
5 Forward primer; 5" - CCCCTACAATCCTTACTG -3’ 810 204 47

PCR §" 34 WA R 4 50 uL, 45 Mg® 19 10
x buffer (25 mmol/L) 5 pL, dNTP (2.5 mmol/L)
2pL, B30 T30 (20 pmol/mL) £ % 0.5 ul,
3P 41 DNA KB 1.5 pL, Taq fi§ (5U/uL)
0.2 ul. 2 2P 94°C FUASHE 8 min, 94°C A5

40s, BB FR 1 PR, BAKEER 35,
T2°CHEMH 45 s, 35 MG LE TG 72°C 4L/ 8 min,
e T ACHRAE. VISR 1. 5% WS ik
HLUK, 76 WD —9413B HUEE H AR o0 i A b 6 4T
Lialll8



486 PR N 5526 &
1.4 SSCP #W o3 Afr A 5 2.2 JpHNIE
## 6 pL Loading Buffer (98% Hifthz, 0.025% B4 5518 3 FhIL R B =t AT n 45 R

WREy ¥, 0.025% — 1 2% FF, 10 mmol/L EDTA
(pH 8.0), 2% Hif) 54 pL PCR Y5k G,
99°C %M 12 min, J_El]ﬁi/\ﬂkﬂ({ﬁls Wb Bk
(LURS7/I7SS RIS » ZJa, SRR N
12% (1 4 42 ﬁ%ﬁﬁm&ﬁ&ﬁ HL UK, B
10V HLK 12 h J5, SRATER YL )7 pk b AT Al
FRAfE SSCP G I 945 4L, A [m] BE PR Y & B AL Pk ik 3
A, Al fE R st T AR R A E],
ABI3730DNA H Zhilll{gs #4707 . D345 5k
DNAMAN R\ AT 2 HEIR 75 LR
L5 FRUAGsE 8 50 i

HRAESE B I 455, Geitih 3 Fh ok R AL A
R, TR AR R B 58 | S5 B R A
ZHEER &R (PIC) MAEEE (H), Jfikts
Hardy-Weinberg - #6: 546

2 HRE5HM

2.1 PCR §34 L5 SSCP #:i

AR B BT 5 % 5| P06 45 55 /) DNA #17
PCR P34, P37~ l ik, 45 50k R4,
PR BS U R BOON—3, oA (B,
A[YEAT SSCP 43#r . K 5 XF 514 Frd 14y PCR 7=
Py aBEA T SSCP 434, FETESE 4 X5 P il vh
53 Al 4w 24 R

5 min,

KT 250, 533 FRHE A,
AA, AB, BB A, WWE 2,

B 1 #3BMCIREFE4S S| YPCRY HER
Fig.l PCR amplification results of quail
MCA4R gene using primer 4

AA AB BB AB AA AB AB AA BB

B2 #IEMCIREE 4S5 PCR-SSCPIaNI R
Fig. 2 PCR-SSCP detection results of quail
MCA4R gene using primer 4

N, AA JERRLE GenBank $545 4 b ) 7 51 56 42—
2, 7E 855 bp {5k T/T &4li& 1 1 BB LA/
%5855 bp (i ik C/C 4+, IS A G547 AH
b, BRI RA T —4 T—C i (K 3),
AB BERIRILES 855bp (i hy T/C 2851

855 bp

ACTTTTACC

Iﬂ \ f ‘ A A A
i i\

B3 4S54 SR RER A
Fig. 3 Mutation sites in the sequences
amplified by primer 4

2.3 MCAR R ZRA s 1 ist e 2281
HR4E PCR-SSCP (1) Jk (R U H 45 5, Siit th
TEURAGZE D RUAT R | SR LI R (£2). X
g A5 R o, 4 A i 5 25 i 1R MCAR BE 1]
855 bp b AF v 1 1) 3k AT % A b+ Hardy-Wein-
berg PR (P <0.01), RAEMGHZEFR
® O(PIC) N 0.3736, Z= & (H) X
0.497 4, FHRZBHARLEIX — 2807 5 F I ife £
N R E S
#2 MCIR EEHEERGESERHE
Tab.2  Genotype and gene frequencies of MC4R

NS - 1) 4k 5% - 19 i 2%
) AR EREBERE e PRI
S ST A X
number of  genotypic genotypic
genotype allele x> value
detected frequency frequency
AA 29 0.1933 A 0.5367
AB 103 0.6867 21.74
BB 18 0.1200 B 0.463 3
3 it

KEMFIEEY], MCAR RESHYAEANT £
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M. BRI, BA R, BAEREsk, W
BV A/ ™ . CAUCHT 265 3 1 42 3% [H
S ST % PR MACR JEF 5 pESEE (FTO
) FAEE LB, MACR HH B4 4% FTO
FEDI Y s B — . AT E R
PCR-SSCP J7 7 #5958 M4CR FE£ K 855 bp i S &
M— T—C PR, @MLK, B
TR CRAR . BB AL R R a8 R R, Br
A3 AT I S S B R A 2 S AR T B 2
WA FE . WREER AL R e
ZHREPE DL S F2 B 28 T IR ) Ao 208 S DR AR AL 13 1)
LRI

A RZEE MCAR BN Z B 5 K FLTHE
RKFR, HEmw LR ssie, JTHEE
G55 ARRST L . [ A L A
HRE RO R Bt ORI RS IR R R F2 AR R
MCAR JERZ B PEHEAT T 2047, & B MC4R JE [
TEGRAS X 61 bp {7 p &A= T B 3% 19 5 S ¥ 58 A8
(G—A), TESiASIX 315 bp {7 & A T B8 HE 1Y [A]
NHifR 7S (G—T) F1 336 bp {7 5 K& A [6) L%
ey (C-T), i34 SNPs 5 flii 4
PRI R, 3 AR 5 A 36 R A 50 IR E
v bR R AR AT R B O R
Wi B 2 LSO X0 R i B AR, 43T T MC4R
FERE I XS R P 2. 45 R R,
MCAR JE K 2 fith X 5 662 bp o7 15 A A Bl B i SCHs
A (G—C), TERFEXGPRIE T AA,
AB 1 BB 3 FhEER Y, I & BLAS [F) 2 R R 10 0
BOOTERE 25 S B . it ARZ 54T MC4R
SRR IESCHRIE A, MCAR L HZEA R &
HIGRARN L S RATE A AR, HREZIEYS
A RKAER A S M AN S A ] o DA PR30 53R 3 A
BRI SS SRR, A SCRT & SR 539 MC4R S H
855 bp Ab 58 A% 37 s 1 3 A 43 % I 5K 4b T Hardy-
Weinberg “F-H#pPRAS, /s #1407 53 AT AEH HL 48 A
TIEBER AR B AFAE S — R, XWEEE G4
KM REAE I B — 20 A A aA
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