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Abstract; This study was designed to investigate the effect of GPAT/AIRC gene on muscle IMP con-
tent in Baier chickens. The primers for the exon2 in GPAT gene and exon8 in AIRC gene were de-
signed and the SNPs were detected by PCR-SSCP and DNA sequencing. One SNP were detected in
exon2 of GPAT gene and exon8 of AIRC gene, respectively. The least square analysis showed that AA
genotype birds had significant higher IMP content than AB and BB genotype birds, AB genotype birds
also had a little higher IMP content than BB genotype birds, but the difference was not significant in
GPAT gene exon 2. In AIRC gene exon 8, CG was the excellent genotype, individuals with CG geno-
type had significantly higher IMP content than GG and CC genotype birds, GG genotype birds also had
significantly higher IMP content than CC genotype birds. The haplotypes of GPAT gene exon 2 and
AIRC gene exon 8 also had significant genetic effect on IMP content. The IMP Content of the individu-
als with AACG haplotype was 1. 006 mg/g higher than the individuals with BBCC haplotype. The ge-
netic effect of the haplotype was larger than the excellent single genotype effect. Therefore we putative-
ly drew the conclusion that the haplotypes could be used as the molecular genetic marker to select the

chicken for meat quality trait.
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T2 P 29 777 AbBRSE A BRACAE  AIRC FE N
AT 8 H C5406G 28 A% B XG fif LWL R & & E
H—E M (BB H A SR /INEEA T (A
XHZPAIER AT T 2 B VERFSE, R B A

A IMP A O, EFSEER MR LK),
N TR AR ICAE A L R 35 e il B A
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1 #MREF*

L1 SE5shy)

AR A k27 B 5 WF 9 I R by S b
BEUR IR I EXS LA, dhIR 12 SR
403 H, BURAUILA 2 g 2247, SEATIIUE IR & = 1)
M WE KR 0. 5 mL, FFZaNduEe, nzim
W5 mL, FHM-S05 P L 4] DNA, %
FTE 1, 4 CHH&H.

1.2 5975 K PCR 4 4%

Y5 GPAT/AIRC B X & Ay pFse4s R}, ik
B GPAT J: K 4h i+ 2 Fil AIRC 4+ 8 5| 9)1E
HEXSHEAR T AT 38, 5197 5 BoAE A5 8 I
1, PIGRN SRR, 25 ul, Hradg. 10 x
buffer Z& 1, 200 wmol/L each dNTP, 1.5 mmol/
L MgCl,, 5I#E 2 1.0 umol/L, 1 U Tag DNA
B4, 50 ng FLPZ DNA, 2R 4540 94 °C #4
APk 5 min, SRJ5 94 CAEME30 s, 55 °CH{S8 CHE
305, 72 CHEMI30 s, 30 MEH, 72 °C 4k 7
min; 4 C IR, H 2% LR W& I PCR 9 3
/B

®1 BREEEREREELENMCE. SIMWFFIF PCR =YK E

Tab. 1 Position of candidate gene on chromosome, primer sequences and corresponding PCR product size

FE PR AR LY/ s 27 F B /bp DLREREN R KRB/ C
loci primer sequences fragment chromosome annealing temperature
F 5'"AGCATTTCCGTCCTTTAT3’
GPAT R 5'TCCCCTATTTCTGATTATTT3' 186 6 55.0
F 5'GGGAGGAAACAAGATGGA3'
R 5"AATTGCACAGGCTGAAGA3’
AIRC 217 6 58.0

R5'CTGCTGGTGAGACTGTGAG3’
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1.3 SSCP 73t e 235 v Beny e 41l s

1.5 uL PCR ;=¥ 5 6 uL. Loading buffer (98 %
£ B T BB, 0.01 mol/L EDTA (pH 8.0),
0.025% 1 >, 0.025% —H K% FF, 10 % H
) RA, 98 CHAZM: 10 min, VKI5 min, £
10 % PSRN IR TR B (Acr:Bis =39:1) LK
(10 V/em, 10 ~12 h) J5, WY, A8, K4
PCR-SSCP HYZERL, PEIBCA A1 5 Y Y 445 145 2
NHATIPHIE . PCR YLK E S, M
MR & (BB, Canada) [ HAR A B, 4
e, BB A T AY TR ARMRS A RAF
ABI PRISM 377 DNA F 2l FFAX 58 iy 1
L4 JJUERR & =lE
2 RRWR EE 245 ) 7 kI L PA L 7 o
it ot
2L PE AL (linear model ) Fi F 43 #1 GPAT,
AIRC FRAM g LIRS | AN [RS8 22 18] ) BLAE 500

1.5

AB  AB AA AA AA BB
(A)

(A) SSCPHi ¥k ¥
(A) Electrophoresis image of SSCP

AR BB AL JILPY TMP 5 B A58 (800, AR A
FHT453H1 GPAT,  AIRC EEPRON A EAT 1 Z IR B
VERONL s BERL B T3 BT P L[R2 (] Y A5 AU Ak
NEo YEAERONRERS, MR A; 2 EAERN
ANERT, AR B, 2T SAS BT,
BRI A: Y = + GPAT B[R U0 + AIRC 3
PRIRURLN, + /S [) 35 PR 2 ) ) B8O + 3% 22
BRI B: Y =p + BAERIZON + 5% 2

2 ER55Mm

2.1 PCR-SSCP ZpHi4

GBI 2 X5F 5| P4 38 7 0 A H XS
R T 280k, WP RIRE A 2
—F: ZAYER i GPAT JEH AN T 2 29777

AbBE L A iR 5L FIATRC S [ Ah 8 7 8
C5406G9% SR, SSCP EIE | BE K AL K iy
WP LI 1, 2
BB AA

GG ATTGT GACAA GTG ATGGAGAGT GGAATTGTGACAAGTGATGGAGAGT

(B)
(B)BB#L . AARLIN T
(B) Sequencing analysis of PCR products
of BB and AA genotypes

1 GPATERESMNE F2H297778ARK Z 7514
Fig. 1 A29777 deletion polymorphism in the Exon 2 of GPAT gene

GG CC ccC

(A)
(A) SSCPHi ¥k
(A) Electrophoresis image of SSCP

Y

(B) Sequencing analysis of PCR products of GG and CC genotypes

(B)
(B) GGH!. cChUF K

El2 AIRCERESMNEFEHC5406G% 751t
Fig. 2 C5406G polymorphism in the Exon 8 of AIRC gene
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2.2 PSRRI R X R A e g e PR 3 R
LR AR
SIFT T 2 AN RTE XS R A e g e PR A
FISEPRI RIS, X 45 DR 59 38 PR 3 53 AT X
WmErER R, SR WE 2, k2 TLUEN, £
GPAT JEI LA A SRS A7 HE ], ATRC BEPA v
C HIRHAEAIEN . HHAGTE 2 s BT
Hardy - Weinberg SEfRZS (P >0.05), B
HXGFEAARAE L WAL 00 B A B 52 21 ) 3 7 4 it 1)
AU
x2 2MBREEFRESEGHEHRNER
MEFRBTE (n=403)
Tab.2  Genotype and allele frequencies of the
PCR-SSCP detection in Baier chickens (n =403)

7St TS R IS TE S SRS

candidate gene allele

2
X

frequency genotype frequency

A 0.548 AA(111) 0.275 2.03

GPAT B 0.452 AB(220) 0.546
BB(72) 0.179

C 0.519 CC(125) 0.310 5.13
AIRC G 0.481 CG(169) 0.419

GG(109) 0.271

2 2
Note: xg052) =5-99, Xgoi(2) =9-21

2.3 P DR A T A e L 7R 5 ) P
BE RSN

SRS 2 AN A H 3 R [ B HE RS i
AL IMP & BN /N — e, SR UL 3

x3 2HERTEEEFEE IMP S 8K
Tab. 3  Association between different genotypes

in 2 genes and muscle IMP content

3| HE AT FEARL i LI P 5
gene genotype  sample size IMP content
AA 111 2.656 +0. 048"
GPAT AB 220 1.770 £0. 034"
BB 72 1.657 +0. 059"
CC 125 1.700 £0. 055°
AIRC CG 169 2.158 0. 048"
GG 109 2.077 +0. 059"

d: AF/NEFERRRTFHHEEZFRE (P <
0.05), T,
Note; Different lowcases mean significant difference (P

<0.05), the same as below.

XFF GPAT JEPR R, AA BUASARY IMP 5 i
. B HLE T AB H1 BB AIANMARY IMP {E, 43591
B 0.886 mg/g Fll 0.999 mg/g, AB Al 4N{A [
IMP {H s l% & T BB BUN A, (HW & Z W 22 5 A
W3 XT AIRC JE[H, CG A GG B4 1 Jig AL
IMP & & ¥ 18 3% & F CC BUANEK, 4051 &
0.458 mg/g 1 0.377 mg/g, CG B4k pY IMP {H
W T GG BN, HEFARRE,
2.4 PRASFEDRA s 1 E R e LU e 7 1 Y B
FE RIS,

BT A Giit 3R] GPAT FE[H 5 AIRC
RIE B BAEROW A B3 (P >0.05), PR a4
% B 43 #7 GPAT JE[H 5 AIRC J A (1) A5 R34
RN K4,

#4 GPAT/AIRC EFBRERHNMEHANEFRSE

Tab. 4 IMP content in breast muscle of

the different haplotypes

FE R Y BEAKC L IMP &R/ (mg-g™h)

genotype sample size IMP content
AACC 18 2.219 0. 115°
ABCC 74 1.621 0. 057"
BBCC 33 1.593 0. 085"
AACG 58 2.826 +0. 064°
ABCG 87 1. 844 +0. 052%
BBCG 24 1. 679 +0. 099"
AAGG 35 2.599 0. 082°
GGAB 59 1. 848 £0. 063"
GGBB 15 1.760 =0. 126"

HiZ4 i LUE ), A D R A B LS
FIE i A AR Y, BN S [N i 95 ik (R 7R 5 T
e ke BAG L, B AACG O d5e At Y L A
HAMANUR R & i 35 s T H e 8 A A% AL
&5 BBCC i Hf5AL, BBCC BRI g ILAL
TR it L AACG BUAMAAE 1. 006 mg/g.,

3 itig
3.1 GPAT/AIRC i H s 45 R 22 &1 5 g L
IMP &5 1) S 43Hr

AT AL B A BB SR L, 2 S XL
PIULHY R & & A DGR GPAT JE[A Sk i+ 2 Al
AIRC E:NAMNE T 8 19 2 N2 B, EHHFIY
DRAPHEAAR SR HUASE 9 B Al | 3E— 25 9E A7 5 P Y
ROV BB IE . S5 AR H H G A 2 ALY
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GPAT/AIRC FE R HEAS R WL A AU R & 1 A0 38t A5 RN 2 Mt 561
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KM THOAMRAME 2L, X H 8L 80
HEAT/MT G B P, GPAT JLPH p AA 2 ff 53t
A, SRR IMP 5 i 2% #b & T AB F BB
ISR IMP {5 78 AIRC 2 [H h, CG F1 GG
RUAS (A 0 Mg L IMP 5 12 34 1 35 sy T CC A A
&, CG ABIAKR IMP HB = T GG ALK, H
ZEARE, R RH#—LEIE T GPAT/AIRC
FEPH Y SNPs o7 fO0HJILPY IMP 5 5 1) 25 57 7 A 52
m, SXEHLA IMP &84 8, GPAT/AIRC 3
PRI 2 UL PR WL PR 5 2 1) = &% QTL 5 5 H: 32 4%
QTL K% 81, W] LAE N ILAJILH R & 5 19 4
[iljprEcs TNTaN
3.2 GPAT/AIRC JEPH S5 A% g UL IMP 5 55 (1)
WA

PR PR FR 22 B DR 4R T A B R, R
B2 Fh N TE RS 2 DR R A e 1) 30 5% L[] /R 1 25
R, AU A F 3175 FR A A, 11T
AREAE e m R AW, RAREFEIRGHH
B WL IMP ()G B0 K 3] 6 >4 il 5 56 1A,
HRETAIRFE S R, A 24 FE R AL 52 i AL
IR LFE R & i SRS 4T AN ADSL %
[Kl, GARS-AIRS-GART B[R R R FE N, X P >
FEH P Z B0 ST T A IF R AT, K
GIFRERIAL G F Z BAFLE MR, REfS R e
M2~ —AX, AT LUF R G I 25 PR AR X3 17 X
RPEIR A TR LA B e £

AHFFEXT GPAT/AIRC JE R 2 A~ 2840 14
MRS RIEA T T 05T . GPAT JEPAM 2 1) AA
B BB BI14MA IMP &£ 0. 999 mg/g; AIRC
FERAM T8 19 CG BUAMA L CC BUAMA IMP 5 i
i 0. 458 mg/g; T HLAHE AL R AACG (A4~ IMP
it BBCC BRI R 1006 mg/g, 156 H] FpLA% 7Y
FAIRINE AN SR 4% 1 356 PR BB 2000 1) i B AR I, 0220y
TR BE R BIRLN . X —45 Rl R, 4
3T 22 3 R ol (R B e R B, 7 [ B 2 A
P A A ISR (s R) ST, X
FEAREAT 2L A 5 MR 2 18] A ECSE AR e, X
Z51e X T H ] DNA ZE47 bR 10 5l Bh ik #4550 A =
X, RUIPEAL G A SRR B AR ol R DL I SRR
RURSE O BN AR, ZEFFH DNA FRic i 75 Bh
VPRI AT GBS IR B KA st (5 ik e
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