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Abstract: This experiment was designed to analyze and verify the genetic effect of different geno-
types in adipocyte fatty acid-binding protein(A-FABP) gene, A-FABP was one of the important
candidate genes for intramuscle fat trait(IMF) in chicken, which provided the base for explorat-
ing and utilizating of molecular markers related to this trait. PCR-SSCP technology was used to
detect the single nucleotide polymorphisms (SNPs) of A-FABP, and association between its
SNPs and IMF content of breast muscle was conducted; then fluorescence quantitative real-time
PCR was performed to explore the temporal and spatial expression pattern of different genotypes
in progeny populations. A SNP (g. 1763 A>>G) in exon3 of A-FABP gene was found, which re-
sulted in the substitution of amino acid (Ser to Asn). In three genotypes of A-FABP gene, IMF
contents of individuals with the AA and AB genotypes were significantly higher than that of indi-
viduals with the BB genotype (P<C0.05), and the AA genotype was the dominant. No signifi-

cantly different expression was found between male and female. The expression level in different
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tissues was abdominal fat, breast muscle, heart and liver according to the descending order. At

different periods, the A-FABP expression had the same trend among muscle, heart and liver,

which reached top point at 4 weeks and decreased from 6 weeks. However, A-FABP expressed in

abdominal fat reached top point at 10 weeks and decreased from 12 weeks. In addition, the ex-

pression level had significant differences in the same tissue among the different A-FABP geno-

types. The expression level of individuals with BB genotype was the lowest in all tissues, which

was consistent with the results of association analysis between the detected SNPs and IMF con-

tent of breast muscle. Thus, the BB genotype had close association with the low IMF content of

breast muscle in chicken. The results indicate that the mutation of g. 1763 A>>G in exon 3 of A-

FABP could be used as an available candidate marker affecting IMF content trait in chicken.
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Table 1 Primer sequences and PCR conditions of A-FABP gene

B AL 519750 (5'-3") 1YL/ bp YK /bp B AR EE/C

Site Primers sequence Location Size Tm
F. ACTGCTACCTGGCCTGA 14

Exon 1 275 59
R: GGAATGTGACAACGCTAA 271
F. CCTTGTCTCATCCCATCT 1151

Exon 2 440 54
R. AACTCTGCCCTCCTTATC 1573
F: CGGATAAGGAGGGCAGAG 1571

Exon 3 ) 268 56
R: AGGTTCCCATCCACCACT 1821
F.: AATGCTCCTTGGGTGTTC 2 845

Exon 4 ) 344 53
R: CTTCCTCATGCTCTTTCG 3171

P3G O B AR R 25 pL, A 45 10 X buffer
ZE P, 200 pmol « L' each dNTP, 1.5 mmol « L™
MeClL . 5 9 1.0 pmol « L™',1 U Tag DNA %
A .50 ng L DNA, [N &&cM4F:95 CHiZsdE: 5
min; 94 CARPE 45 5,53~59 CiB Kk 45 5,72 CIE
i1 45 5,35 MEH ;&% )5 72 CZEf#H 10 min; 10 CA#
. PCR =¥y 2: 170 Byt B Wi B e K D /i A8 14 10 %%
H SR TR Tk M2 B S (Aer ¢+ Bis=149 = 1) #LJk (10
Veem ', 10~12 W JF. 8 B 6. HEK GRS
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Table 2 Primers used for real-time PCR

—3J5 S ED / BRETRE S T BB ) * 1002
1.4 WHKEE PCREN

1.4.1 5 RNA B ) 5 5 Trizol —# ¥
U 50~100 mg H 2 2 RNAK M 260 1 280 nm
OB (I 2 RNA 6 EE % 100 ng + L
P, BRI RN 40 pL.5 X PrimeScript™
Buffer(for Real Time)4 ;L ,PrimeScript"™ Enzyme
Mix [ 1 xL,Oligo dT Primer(50 pmol « L"')1 uL,
Random 6 mers(100 pmol « L™') 1 pL, & RNA 8
pLofm DEPC gb 37K 2= SR 40 pL. 4 CHBERFE
O, #3847 PCR e : 37 C 15 min,85 C 55,10 C
PRl P E T —20 CRAFEH.

L4.2 5l¥Beit Ml GenBank 23 fii B35
Bactin FEF (NM_205518) , A-FABP (AF432506)
mRNA FFHIBE 1 XN S TS5 . 5195
Hi b AR TA ) AR A R W 52 1. 25 51 W0 15 B
DL SR A6 LR 2,

E 37| J¥31(5'-3") JFrBEK B /bp BARE/C
Gene Primer sequence Size Tm
F: GAGAAATTGTGCGTGACATCA
Bactin 152 60
R:. CCTGAACCTCTCATTGCCA
F: GCCTGACAAAATGTGCGACC
A-FABP 119 60
R: CCACACCAGCCATCTTCCT
1.4.3 AFABP RH W EH * F SYBR Green Real time PCR Master Mix, F FiiEg| 4 (10

Green T JeRhik, S MR & (20 pl):10 pI. SYBR®

mmol « L") 4% 0.8 uL,2. 0 uL cDNA, Jii Rnase
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Fig. 1 PCR results of A-FABP gene
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Fig. 2 SSCP electrophoresis image of A-FABP (A)and
sequencing analysis of PCR products of AA and
BB genotypes(B)
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Table 3 The polymorphism in exon 3 of A-FABP in Rugao chicken

— AR % I R . o
FEASL Genotype frequency Allele frequency R ZaER 3
Number He & PIC

AA AB BB A B

212 0.250(53) 0.575(122) 0.175(37) 0.538 0.462 0.576 0.510 2.77
X;Z).«mzv:5-99?')(3.01(27:9 21, E%V\Jﬁ’l‘ﬁi%ﬁ
Xg_wz) =5.99; XG o1y =9. 21. The numbers in the brackets mean individual number

x4 WMEBBEANAERSE

Table 4 IMF contents in breast muscle in Rugao chicken

51 A A% IMF & &/ %
Sex Number IMF content
NFE (D) Male 93 3.202+0.135
38 (£ ) Female 119 3.3424£0.112
Bt Total 212 3.281+0.104

x5 AFABP EEZTHERBANKMANAERSE
Table 5 IMF content in breast muscle for different genotypes

of A-FABP gene

HE KR FEAS KL IMF & /%
Genotype Number IMF content
AA 53 3.31340.211°
AB 122 3.281+0.172°
BB 37 2.75240.121°

AN ) B 3R R P B E] 22 5 B 3 (P<<0..05) . T[]
Different letters mean significant difference (P<C0.05). The

same as below
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Fig. 3 The comparison of A-FABP gene expressions in different tissues at different periods
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Table 6 The relative expression levels of A-FABP gene in different tissues at different periods

A el Ji % Week
Tissue Sex 2 4 6 8 10 12
I 2.55+0. 60 7.20+1. 37 3.544+0.92 5.28+2.13 1.2940. 14 2.134+0. 40
Liver N 3.60+0.55 10.36+3.43 3.4140. 94 2.34=+1.95 1.39+0.19 2.05+0.37
621.16+
O ES3 37.2642.42 282.39 53.11%6. 40 52.24410.01 57.5747.62  41.42+11.01
Heart N 46.86+1.63 761.12+ 48.21+7.57 55.43415.51 48. 6616, 26 37.3349.77
230.73
7 529.45%+ 324. 86+ 299. 55+ 516. 86+ 322.59+
JiEg L -
B 88.70+7.97 294,93 100. 92 42. 77 166. 35 85. 24
reast
| N 101.9+23. 81 1 341.86=+ 571.07+ 208. 43+ 181. 01+ 182. 17+
muscle
66. 36 294.19 45. 69 53.19 76. 88
7 613.75+ 9 735.71% 9 041. 11+ 9 923. 404+ 7 881.224+
15 g .
=) — 1 357.28 2 985. 20 2 461, 22 2 156.77 532.12
Abdomi-
s N — 11 214.00% 8 113.33% 7 886. 67+ 12 384. 33+ 6 894. 33+
nal 1at
2 326.68 915. 90 1244.01 3 145.67 419. 43

R7 AFABP EEAFERBENGEARALDHEXNRIELIE

Table 7 The expression levels of A-FABP gene in different tissues of individuals with different genotypes

HE A HY S LM Jieg L 5 NG
Genotype Liver Heart Breast muscle Abdominal fat
AA 2.024+0. 71" 36. 26+8. 90° 376.37+52.31° 8 418.504842. 13"
AB 2.74%+0. 65° 46.13+8.73" 214.34475. 21 7 207.45+£915. 13
BB 1.51+£0. 33" 22.42+3.25" 135.69+38.17" 6 305.64+669. 54"
IO AT A D s I A AR AR A ] i PR AR XS HLY
RIS FIRK HAT AL BT 5 K BLAS 1 763 fiAFfE A/G

AT A BT XU E B i 7 38 o 30 T 37 19 32
SEOUHEAR S e rb L LA AR 5 1 D 0 R i ) — A B
TG b Ok 132 3 FA L 3 A R Y
KHEPEAR . SR WL G WG — 2R A PEIR, i
B VEFR B EEZH R W kT 7
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R ABERG Z A g LAY LN R 7 & &= =2 7 A B %,
AAEFEME RN, 31X 5 45 5008 W Rk 2 U R T
N B (-4 E SRl o ¢ [ D 7 N O 7
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A S AT LA S WL WL B 7 5 B Al
Tl B R I 038 4 FhRac .

TSR A A (7] 35 DR Y 1 3 8 B A4 o, R T S
B 98 A 1 PCR AR X 4152 X8 () A-FABP &[N 1)
B s FRAR AL 53 B & B . A-FABP B R AUTE g 7
WA P RIR  ELEHALP A RIL, BAFRE A
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