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Research on the Polymorphism of Heart Fatty Acid-binding
Protein Gene in Shanxi Pig Breeds and Their Crossbred
Populations Using PCR-RFLP
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Abstract: The genetic variation in 5°- upstream (Hinf [ -RFLP)and the second intron (Hinf I % -RFLP . Hae II -RFLP) of
heart fatty acid-binding protein (H-FABP ) gene were detected with PCR-RFLP in 286 pigs including Mashen, Shanxi
white pig and their crossbred populations. The results showed as follows: (1) Mashen presented only DD genotype
while other populations varied,and Mashen crossbred populations had only 2 genotypes(DD . Dd) at the Hae I -RFLP
site; (2) At the Hinf [ -RFLP site of the 5 -upstream region, the crossbred population of Shanxi white pig and Duroc
presented only HH genotype while other populations varied. Frequency of h allele in Mashen was 0. 9727. (3)At the
Hinf I % -RFLP site of the second intron,only Mashen presented 2 genotypes(BB .Bb) ,and frequency of B allele was
0.9667. (4)At the Hae [ -RFLP and Hinf ] * -RFLP sites,all populations were in Hardy-weinberg equilibrium.
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80 Do :PCR1, 95 C 5 min
s o , ,95 C 1 min,58 C 45 5,72 C 1
i , min.30 .72 C 10 min; PCR2.
, 95 C 3min ,95 T 1 min,59.8 C
, 455,72 C 1 min, 32 .72 C 10
o , min,
’ 1 H-FABP .

(Intramuscular fat, IMF)
Table 1 Primer sequences,PCR product size and

region forH-FABP

b ’ o

IMF s 3% s (5 —>3")
PCR-RFLP Product Amplified
6% ~ 7%"? o . Primer sequences(5'—3")

(Heart Fatty-Acid-Binding Protein, H-FABP)

size(bp) region

PCR1 GGACCCAAGATGCCTACGCCG 693 5'-

o

Hinf I CAGCATCTTTGACCAAGAGG 5’-upstream

PCR2 ATTGCTTCGGTGTGTTTGAG 816

Hinf1 =/ The second
. - TCAGGAATGGGAGTTATTGG o
PCR-RFLP 1: Hinfl  Hinfl « ;2: PCR 1
N H-FABP GenBank X 98558 ;3:PCR 2
5- GenBank Y 16180
, . 1: HinfI and Hinf ] * represent enzyme reactions in different re-
H-FABP gion;2:PCR 1 amplified region corresponded to nucleotide sequence of
GenBank Access No. X 98558; 3:PCR 2 amplified region correspon-
° ded to nucleotide sequence of GenBank Access No. Y 16180.
1 1.2.3
1.1 Hinf T Hae I (Promerga, USA)
o 61 PCR ,
64 43 X ( “ 12 uL, 10 uL, 2 U,37
”)30 X ( “ 722, ¢} o 2.5% 3%
X ( “ 731, X o
( “ )35 0.5~
1.0 g, 2
1.2 2.1 PCR
1.2.1 DNA HinfI .Haell — Hinf1 x
/ DNA, ) PCR-RFLP
1.2.2 PCR 2,
Gerbens™ , 5'- Hinf I -RFLP. X 98558 H-
o FABP ,PCR 1 693 bp
.PCR 1, PCR 4  Hinf] , 1 321
25 uL, DNA 50 ng, 10 ,
pmol , 200 ymol/L dNTPs, 1.5 mmol/L H, h(

MgCl,,1.8 U Tag ( D,
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2 H-FABP PCR-RFLPs

Table 2 The alleles and corresponding fragment
lengths of H-FABP PCR-RFLPs

PCR-RFLP
Allele Fragment lengths(bp)

Hinf I H 339+172+98+59+ 25
339+231+98+25
683+ 117+ 16
405+278+ 117+ 16
521+217+47+32
521+264+32

Hae I

HinfT *

T a0

Note:Bold numbers are the lengths of polymorphic fragments.

| Aol = W s E 1y w1 M

1 Hinf] 693 bp
(2.5%)
1:PCR 3 2,6,11:HH; 3,4,5,7:Hh; 8~10:hh,
Fig.1 Agarose gel image of digested 693 bp
PCR product with Hinf ]
1.PCR product; 2.6.11:HH; 3.4.5.,7.Hh;
8~10:hh;M:100 bp DNA marker.

Hae TI-RFLP Hinf T * -
RFLP. GenBank Y 16180 , PCR 2
816 bp , 3  Haell )
1811 ,
d,

2 Haell 816 bp

(2.5%)
1:PCR ;2,3,10:dd; 4,7,8,11:Dd; 5,6.9:DD .,
Fig.2 Agarose gel image of digested 816 bp PCR
product with Hae I
1 :PCR product; 2.3,10:dd; 4.7.8.11.Dd;
5,6,9:DD ;M: 100 bp DNA marker.

PCR 2
Hintf ] * -RFLP ,
[ . 3

816 bp , 3
1968

3 Hinf] » 816 bp (2.5%)
1:PCR ; 2,4,6,11:bb; 3,5,7:Bb; 8~10:B8B,
Fig.3 Agarose gel image of digested 816 bp PCR
product with Hinf] =
1 :PCR product; 2,4,6,11:bb; 3.5.7:Bb;
8~10:BB;M: 100 bp DNA marker.

2.2 H-FABP-RFLPs

«C 3
Hint I -RFLP , R
, x° 5.99,

Hardy-Weinberg . Hae TM-RFLP
HintI * -RFLP , Hardy-
Weinberg o
3
3.1 Hinf T -RFLP ,

HH , N X
N X N X
hh , HH
H,
h, (2003) )
(0.9302 vs
0.9, 3 ,
H o
3.2 HaeIl-RFLP )
o DD
o (2002) ,6
DD P, (2002)
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3 H-FABP-RFLPs

Table 3 Genotypes and allele frequencies of the H-FABP-RFLPs in pig population

PCR-RFLP Genotype
& Allele fre. Mashen pig Shanxi white pig Yorkshire Dashan Dushan Daben Duben
Hinf I HH 0 44 37 24 35 3 4
Hh 3 6 6 7 0 26 17
hh 52 12 0 0 0 0 0
H 0.0273 0. 7581 0. 9302 0. 8870 1.0000 0.5517 0. 5952
x? value 5. 1993 31.3689 0. 4373 0. 1330 0. 0000 19. 1440 8.7833"
Hae II DD 61 7 1 7 4 17 8
Dd 0 17 26 17 12 13 14
dd 0 39 15 7 19 0 0
D 1.0000 0. 2460 0. 3333 0. 5000 0. 2857 0.7833 0.6818
x? value 0. 0000 3.9143 5.7508 0.2904 0.5834 2.1231 3.9031
HinfI x BB 56 6 1 3 4 14 8
Bb 4 19 22 15 13 15 10
bb 0 39 19 13 18 1 4
B 0. 9667 0. 2422 0. 2857 0. 3387 0. 3000 0.7167 0. 5909
x? value 2. 8598 1. 8084 2.7365 0. 1130 0.2776 1.1229 0.0603
% i P<0.05, % % :P<<0.01 (x3 050 =5.99. x3 0120 =9.21)
s °
Dd ; DD, A
Gerbens 153 H-FABP 4.1 3
, dd D.h.B , ,
DD Dd e ’ .
H-FABP Hae Il -RFLP 4.2 3
bo : H . 0.7581,
. x . X D.B : 0.2460 0. 2422,
D s 4.3 X . X
bb  Dd, ’ Hinf 1 -RFLP  Hae Il -RFLP
° HH Hh.DD  Dd , X
X b ’ Hinf I -RFLP
: b HH.
0.2460,
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