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Relationship of H-FABP Genotypes with the Related Productive
Traits in Hubei White Pig and Its Crossbred
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Abstract: [Objective] The heart fatty acid-binding protein (H-FABP) genotype and its effect on related productive traits were
studied in Hubei white pig and its crossbred. These studies were performed in order to provide a theoretial foundation for molecular
marker assistant breeding in the breeding proceding of Hubei White High Grade Line. [Method] The genetic variation of 5' -Up
stream Region and the Second Intron of H-FABP gene in 282 pigs including Hubei white pig and its crossbred were detected by
PCR-RFLP with Hinf 1 , Haelll and Msp 1 . Meanwhile, effects of different PCR-RFLP genotypes of H-FABP gene of crossbreed on
related productive traits were analyzed by least square analysis. [Result] Hubei white pig had no polymorphism at Hinf / -RFLP
site which had only HH Genotype, but it had polymorphisms at Haelll-RFLP and Msp I -RFLP site. Crossbred F; and F, had
polymorphisms at these three site; Hubei white pig had low polymorphism at Hinf | -RFLP and Haelll-RFLP site (PIC<<0.25) while
it had mediate polymorphism (0.25<<PIC<C0.5) at Msp | -RFLP site. Crossbred F; and F, had mediate polymorphism at these three
site; The effect of different H-FABP genotype on IMF (Intramuscular fat) content tended to be HH>Hh>hh, dd>Dd>DD, aa>Aa
>AA. IMF content of dd genotype was significantly higher (P<<0.05) than that of DD and Dd genotype at the Haelll-RFLP site.
IMF content of aa and Aa genotype was significantly higher (P<<0.01) than that of DD and AA genotype at the Msp I -RFLP site.
Weight of 20 days of HH genotype was significantly higher (P<<0.05) than that of hh genotype at the Hinf I -RFLP site, but groups

divided by any other genotypes had no significant differences among other productive performance. [ Conclusion] Porcine
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Intramuscular fat content might be improved by increased dominant genotype aa-dd-HH frequency in breeding group, while that did

not influence others productive traits.

Key words: H-FABP genotype; Hubei white pig; Crossbred; Related productive trait

0 33

CWF70E Y JEAEk, B N BB K1 H$ &,
X AR SR I 1) T, AL B XUy S A
oA SR T 5 SR R FE I T 1) o IR B B FlEa 34 A
TS R R [ AL R o LA BB CGintramuscular fat,
IMF) &5 5 B 58 A ST HEIR I — AN e hs, S5
YRR T e 29 PR B DA OC  ARJULIA i 7 5 B A
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Flo  [HME I SCHE [ L] F)H PCR-RFLP J5 4] il
Jb M 228 5 AR I H-FABP 3 [K £ 245 P 30 17 1
58, R de /s AR X6 I8 A 4% U H-FABP A [ 714
SR SA A R I ORI AT WG 40T, Uk e
R A & R T A IR 9 2 bR e A A
R LR AR S 4
1A
1.1 RIEM R

ARG 3 ANSBERL 282 S MR Ak 5 b4
BE, o EEE AL (HB) 26 Sk MElgE A1
W 5L AR A Al R (Fy: Mg & X
WAC S, WE & XL 2 140 Sk, AL
ARG K AT A (Fy: KBS X848
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SRR . DIE TS ERBKCR L 15 ml, EDTAPUEE, #H
TR A RS20 = . e JE s HAIAE T, 20
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ASJEAAE R, W IR AR S R TCEIR PERE D E TS
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AR5 BT ) 5 1) 2 I Gerbens 2 O T & i, 5
YIFF . PCRI“IIIIR /D BT B I 046 1.
1.2 WA
12,1 gy R A 21 DNAR B
FEHUR M FF 3L R ZIDNAY,
1.2.2 PCRY 3 FHIRMNARTRA 25 ul, Horp &5
KIZHDNA%J 50 ng, 20 pmol-L™' #5147, 150 pmol-L™!

Ay A Ak
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F 1 PCR-RFLP 2 FHISIMFT. PRI B X

Table 1 Primer sequences, corresponding PCR product size and position for each H-FABP-RFLP

PCR-RFLP 5|47 %1 Primer sequence P21 K /1N Product size(bp) 18X sk Amplified position

PCR1 Hinf'1 5'-GGACCCAAGATGCCTACGCCG-3' 693 5% by X3
5'-CTGCATCTTTGACCAAGAGG-3’ 5'-Up stream region

PCR2 Msp | Haelll 5'-ATTGCTTCGGTGTGTTTGAG-3' 816 HoAET

5-TCAGGAATGGGAGTTATTGG-3'

Second intron

PCRI1 ¥ #4[X 45 55 GenBank ¥/ X98558 F#II AR 5

PCR2 ™ #[X 4k 55 GenBank _-VF/UHKI Y16180 41 A%}

PCR 1 amplified region corresponding to nucleotide sequence of GenBank Access No. X98558; PCR 2 amplified region corresponding to nucleotide sequence

of GenBank Access No.Y16180

fJANTPs, 2.0 mmol-L”' MgCl,, 1.5 UjTaqfif. ¥ 14
ZATF AL 94°C 5 min; FEANLLUFEIR: 94°C 45 s,
60°C 1 min, 72°C 1 min, 35 MEFF; 5 —AMEH
S5 72°CHEAH 8 min.

1.2.3 & Huesy] 1% Hinf1, Haelll, Msp I
(CRIEFEEY TRGRATD 3 FhEREITE A VI .
BiFU) S AR 2R 20 ul, 7397240 19.2 wl, BRAIPE N D)
8U, 37°CIAY 6 ho MU HIH] 2% 3% ) 3¢kl ek

JRE LK 53 AT

1.3 HEZItS5 2

.31 FAE R AmAEREA TR R,
P=[2(ii)+(ij 1) *+(ij2)+***+(ijn-1)*+(ijn)]}/2n

P;, %ﬁi/\%ﬁﬁla’a%ﬁﬁ%; i, GRS j1,

2 Hilt B H5E 1 N2 EaN A RN
%lz@ E:
FE PR R A0 i R RN 5 BEAR L4
1.3.2 %E]% /a\g(mc)
PIC= 12(1)1)22 2213213
=1 j=itl

e Py, AR AR . PIC, TR
%Izum’ﬂw PIC>0.5 mEZ A, PIC<0.25
IREEZA, 025<PIC<0.5 TEEZA.
1.3.3 H-FABP ZE & Al x4 28 & X A 7= M it
SR FH [ 5 A 284

Yijm= A+ Bi Ry eimi
Fofte Yy MAEMERIGSAE: p PRIREEAIIME: A,
FBE (RO Vs By PERIZLN ;s Ry FEFIRIRLN
Cimks PHMLIR ZE RN o A SRR P iz Y, R
SAS8.2 GLMAE 74T 4e it 4347 -

2 HREDM

2.1 PCR¥IEE Hinfl . Haelll. Mspl BEILER
PCR § HEZE R LA 1.

e A

1~4: H-FABP PCR1 j=#J; 5: 2000 bp DNA ladder; 6~9: H-FABP PCR2

g
1-4: H-FABP PCR1 product; 5: 2000bp DNA ladder; 6-9: H-FABP PCR2
product

1 H-FABP PCR =4} fi jk & i
Fig. 1 Agrose gel image of H-FABP PCR product

Hinf | B§] PCR1 ¥ H-FABP 693 bp B4
R 2, 28R BEIR/NA 231 bp F 172+59 bp,
O3 NAERIFE h 1 Ho HaelllfY] PCR2 1
H-FABP 816 bp J Bt 1 2345 i BL K /N4 683 bp
M1 405+278 bp, 43l ML D 1 d (K 3)
54 Y16180 FRal i) o3BT 45 A . Msp 1 1) PCR2 4714
H-FABP 816 bp J7 BB 2 & i B/ R 750+66
bp H1816 bp, 73l WAL A Fla (& 4) . Hinf

I\ Haelll. Msp 1 B R EEABEIR /NI 2.

1: 100-600 bp DNA ladder;

2~4: HH; 5~11: Hh
1: 100-600 bp DNA ladder; 2-4: HH; 5-11: Hh

2 Hinfl B§1J] 693 bpPCR F=4 Bk EiE
Fig. 2 Agrose gel image of digested 693 bp PCR product with
Hinf'1
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1: 2000 bp DNA ladder; 2, 3, 9, 12: dd; 4~8, 11: Dd; 10: DD

1: 2000 bp DNA ladder; 2, 3, 9, 12: dd; 4-8, 11: Dd; 10: DD

3 Haellltit]] 816 bpPCR F=4 H k&%

Fig. 3 Agrose gel image of digested 816 bp PCR product with
Haelll

1: 2000 bp DNA ladder; 2, 3, 5, 7, 11~14: Aa; 4, 6, 8~10: AA;
15: aa
1:2000 bp DNA ladder; 2,3, 5, 7, 11-14: A a; 4,6,8-10: AA; 15: aa

4 Msp1 1)) 816 bpPCR F=49) E k&l 1%
Fig. 4 Agrose gel image of digested 816 bp PCR product with
Msp 1

3 3 H-FABP E[H % 750 & B R S Fn £ K B SH &

R 2 HFABP BEZ S mEMERREK N
Table 2 Allels and its size of H-FABP gene

PCR-RFLP PCR =) K/ SR
PCR product size(bp)  Allels (bp)
PCR-Hinf | 693 H:339+172+98+59+25
h: 339+231+98+25
PCR- Msp | 816 a: 816
A:750+66
PCR- Haelll 816 D: 683+117+16

d: 405+178+117+16

2.2 H-FABP-RFLP RYEFEZ, EEMERHEZ M

Hinf 1 « Haelll. Msp 1 B§V)F =35I 2 51%
ARG T H-FABP [ S A7 B A L JE DR 4t o & R
WA 3. WAL EEAEHInS T -RFLPAL A H SUHHIE A
o BRST A R 50 R WA [ A H-FABP-RFLP [ AN
[ DA 55 B ST S U oy A AR e (P<
0.05) .

H-FABPJL[FIPCR-RFLPI £ &5 B & & LK 4.
WAL I 4EHinf 1 -RFLP. Haelll-RFLPA 348 B A
REZ A& (PIC<025) , fEMsp I -RFLP{ SR A
LA (025<PIC<0.5) . Fi. F7E 3 M
BN EEZ .

2.3 H-FABP EFE A4 P4 sE AN
A8 A0 3L H-FABP 2 K06 £ = PR RE IR 52

Table 3 Genotype and allele frequencies of the H-FABPgene polymorphism size

st PCR- Hinf'1 PCR-Msp 1 PCR-Haelll
Grou SR B SR S SR S
Genotype frequency Allele frequency Genotype frequency Allele frequency Genotype frequency Allele frequency
HH Hh hh H AA Aa aa a DD Dd dd D
HB 1.0000 0 0 1.0000a 03846 0 0.6154 0.6154a 0.0526 0 0.9474 0.0526a
F, 0.1102 0.3071 0.5827 0.2638b 0.1343  0.4180 0.4477 0.6567b 0.2987  0.6494  0.0519 0.6234b
F, 0.5603 0.3190 0.1207 0.7198¢ 0.6019  0.3981 0 0.1991¢ 0.009 0.6126  0.3784 0.3153¢

SRR SIEAR AN R P REE R 2R B (P<0.05)

Data with different letters in the allele frequencies row differ significantly at P<<0.05

%4 H-FABP £ PCR-RFLP ZEEEE
Table 4 PIC of H-FABP gene PCR-RFLP

ES PIC

Group PCR- Hinf'1 PCR-Msp 1 PCR-Haelll

HB 0 0.3613 0.0947
F, 0.3130 0.3492 0.3593

F> 0.3220 0.2681 0.3334

Gt M R LEE 5. Haelll-RFLP 4755 dd FER A
IMF &8 W% mT DD, Dd KA (P<0.05) ,

Msp 1 -RFLP {77 55 aa. Aa FEFIH IMF & A 23 = T
AA ) (P<0.01) . Hinf1-RFLP fi & HH ZEE A 20
HEHE B2 m T hh R (P<0.05) o HEBFDIAL
ARSI R MAA = VERE 22 AN 3 (P>0.05) .
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Table 5 Least square means and standard error of production traits of crossbreed among different H-FABP genotypes

HiE
ADG (g:d™)

EAAES

Carcass lean rate (%)

JLPA A7
IMF content (%)

HEDR A YT 20 HHHE
Genotype Birth weight (kg) Weight of 20 days (kg)
HH 1.35+0.03 (n=65) 5.46+0.12¢(n=55)
Hh 1.30+0.02(n=71) 5.01+0.11a(n=61)
hh 1.28+0.02 (n=82) 4.7540.11a(n=77)
DD 1.32+0.04(n=22) 5.28+0.20(n=21)

Dd 1.2840.02 (n=111) 5.04+0.09 (n=96)

dd 1.32+0.03 (n=47) 4.93+0.14(n=39)
AA 1.28+0.03 (n=64) 4.88+0.15(n=50)

Aa 1.28+0.03 (n=64) 5.1240.12(n=55)

aa

1.35+0.04 (n=53)

5.0240.16(n=53)

521.65+14.3(n=46)
521.89+12.96n=47)
547.10+12.47n=69)
512.37+19.7(n=20)
527.8249.2(n=78)

555.04+14.6(n=34)
540.88+16.4(n=43)
522.03+13.3(n=43)

538.82+17.2(n=45)

58.75+1.16(n=9)
60.75+1.67(n=8)

60.29+1.02(n=19)
59.50+1.30(n=10)
59.22+0.15(n=16)
59.62+0.93(n=10)
59.46+0.99(n=10)
59.77+1.14(n=11)

60.10+1.01(n=15)

3.6140.18(n=9)
3.57+0.18(n=8)
3.4620.15(n=19)
3.1840.19a(n=10)
3.3240.15a(n=16)
3.77+0.14b(n=10)
3.00+0.11a(n=10)
3.82+0.12¢(n=11)

3.8740.11c(n=15)

55 BT ARG . RSB A T RS E R B (P<<0.05) , MRRTRIEFRRZERMEE (P<0.0D)

The numeral in the bracket is effective statistical data. Data with adjacent letter in the same row differ significantly at P<<0.05. Data with separated letter in the

same row differ significantly at P<<0.01

3 itie

AWFFAEEEE AL R R LA fE AR RE
T H-FABPAEAI AR 5'- B IX 35 2 A VEAT 55 (Hinf 1
-RFLP) FIE N & TN ZA&MA A (Haelll- RFLP,
Msp 1 -RFLP) [If74E, (HIERBY 3 A, BEDIBR L
Gerbens®5%, SRH:A L BT AR 5T 45 BLAT
TEZE, VLRI A] BB i Al It 15 SORIEAS [ T 38

BEAR IR AR AR S 8 o T AR I s S5l
IR IR iz, R R w, DNA 238
PR . WAL A AE H-FABP JE[ 3 ML A
ff) Hinf 1 -RFLP. Haelll-RFLP P§AM 5 L HLNARE £
A, EBIWIHE B e H-FABP JE KA 55 b rasL A 5
Pt =, Xl 5 AW R AL A IR O
BEMEH 7S BRIE A R ARG X
Al fig s AT AL A A 2SR, E H-FABP
FERE g F3 R RB B 22 MR . $RTEI L
PR R G R b, ] U A TR A P B
kT NAMIL DL B 1 B R

HAL Ja A K H-FABP AN [F] 2 [K] 74 X6 IMF % & (1)
43T, HH>Hh>hh, dd>Dd>DD, aa>>Aa
>AA, Jf HHaelll-RFLP{ fidd3E K B IME 55 2 5 3
= TDD. DAXEK, Msp | -RFLPAZ fiaa. AakER
IMF& 2 B3 = TAARL, FiHinf | -RFLP{Y JiHHIE
R 20 H i 2% = FhhdE A 45, B H-FABPA
FJE R A T 20 HISE ., IEEWIHMGE., WA
AR 2 % R 3%, 5 Gerbens 2559, K5

MRS PR RS BB R A
P a] LIS i E B H-FABPIOAR A JE Y (aa-dd-HH)D
FEmEIMF & ST AN & AR = IR

AWFFEEE RN AR AL R OL SR R & I R ks
H-FABP #:[H Hinf 1 -RFLP. Haelll- RFLP f1 Msp |
-RFLP 7} FFric N T IMF & Hbric ik £, [
N8 B $2 i AR A PERE A P TR TR, (H TR
W25 RIS B AT 50 UE o

4 i

4.1 Wb AR K ILAAE R ACH-FAB JE R 75 5'- B IX
BOREE N TAPE 2 S, ANFMEBEAE H-FABP-
RFLP AN R i P 857 BE DR A0 AT 4474
4.2 WAL AR A TS ARUL A I i P A R Y
J& aa-dd-HH, #J7:. 20 HISTE. IEE W HE. &
R MIR T RERILAE H-FABP AS[RIHER 28 1) 2 S R
B3 WG FNTENAL B LR R R B R T R
TR 2 T A4l B B b 85 T 55
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