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H-FABP F0 HSL £t [E % 751 X 75 /6 58 BE 40 14 1K B9 22 i
s, IR, ZIERT, ERER', TERE, wAR, TF, AN, EAN
(1. MmN R YRHE 0, 195 FAT 210095; 2. HELLHHERIRE, 1005 W% 223322)

fEZ . N PCR-RFLP JrikAill T H-FABP, HSL FENTE 83 ki 2tk A, 458380, H-FABP 3£ 3 448
SN HSL SN AAFAE L2 A5 . H-FABP Hinf T {3 15 HH R BRI IZE N 19. 81 mm, B 3E KT hh ZEH B4 A
(20.16 mm) (P <0.01), Hh JEREAAR TR N 19. 86 mm, BFMLT hh FEHFTAEK (P <0.05), HH FHEAK
HIE RN 59. 69% , P BT hh BIAMEK (54.84% ) (P <0.01), Hh FEPBIAMARE A F Y 58.69% , BT hh
HIAME (P <0.05), HH-Dd-Aa BAAEEITS B (19.73 mm) . %8 RS (60.92% ), {AIRA ST BEKF, HSL K
GG BRI TR N 19. 79 mm, WML T AA FEFAAE (20.23 mm) (P <0.01), AG 3EF A& H
JE 4 19. 88 mm, §EMLT AA FEREIAR (P <0.05), GG IEHBIARATEE RN 59.89% , B EH T AA A
(54.04% ) (P <0.01), AG ZEPIRIAMARENE A 58.52% , BERT AA BAMK (P<0.05), #/8: H-FABP, HSL %
B AT LAAE Ry A AR A f e 3 X FH AR AR B

4R . H-FABP 3LIH; HSL FEDH; Bfssd, JRUEs; TRk

FESES: S813.3 XERARIRAEG . A M E4HS: 1000 -2030 (2008) 03 -0107 —06

Effects of polymorphisms of H-FABP and HSL gene
on carcass traits in Suhuai pigs

QU Liang', HUANG Rui-hua'”, LI Kai-zhen', QIU Xin-shen', YU Chuan-jun’,
HUANG Chun-ling', WANG Meng', ZHOU Bo', WANG Jun-shun’

(1. College of Animal Science and Technology, Nanjing Agricultural University, Nanjing 210095, China;
2. Huaiyin Breeding Swine Farm of Huaian Municipality, Huaian 223322, China)

Abstract: Polymorphisms of H-FABP, HSL gene of 83 heads of Suhuai pigs were assayed through PCR-RFLP. Results showed
differences of pigs with the three variable sites of H-FABP gene and HSL gene. Back fat thickness (BFT) of pigs with HH geno-
type in H-FABP Hinf 1 site was 19. 81 mm, significantly thinner than that of those with hh genotype (20.16 mm) (P <0.01).
BFT of pigs with Hh genotype (19.86 mm) was significantly thinner than that of those with hh genotype (P <0.05). Lean meat
rate of pigs with HH genotype in H-FABP Hinf | site was 59.69% , significantly higher than that of those with hh genotype
(54.84% ) (P<0.01). Lean meat rate of pigs with Hh genotype (58.69% ) was significantly higher than that of those with hh
genotype (P <0.05). BFT of pigs with HH-Dd-Aa haplotype was the thinnest (19.73 mm). Lean meat rate of pigs with HH-Dd-
Aa haplotype was the highest (60.92% ), but not significantly. BFT of pigs with GG genotype in HSL gene was (19.79 mm) ,
significantly thinner than that of those with AA genotype (20.23 mm) (P <0.01). BFT of pigs with AG genotype (19. 88 mm)
was significantly thinner than that of those with AA genotype (P <0.05). Lean meat rate of pigs with GG genotype in HSL gene
was 59.89% , significantly higher than that of those with AA genotype (54.04% ) (P <0.01). Lean meat rate of pigs with AG
genotype (58.52% ) was significantly higher than that of those with AA genotype (P <0.05). Tt implied that H-FABP and HSL
gene could be candidate genes for carcass traits in molecular assisted pig breeding.

Key words: H-FABP gene; HSL gene; haplotype; Suhuai pig; carcass traits
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HCAR A R R PR R A IR S AN R R A RBOR 2280 R, FTRAFEARS 2R IMF AU RTHE T, inssxs oy
AR A A R St BT A L

OSBRI RZE & 2 (heart fatty acid binding protein, H-FABP) J&/NAZMBENE A, 740N
SHRIRE S, HAENIMEFRE—E k2D F 2 A G H-FABP JEDR1E RS2 iR IMF & 5 Al
TR ik FE P 2 — . Gerbens 557 B e K IUAEHL 57 RilF X HISE 2 & F LAEAE 3 i L 28 A7 A,
I K H-FABP LR (R 2li4 B aa-dd-HH 575 IMF S8A 5%, Msp 1 Fl Hae I 37 25 %6075 12 2 0.5 B I
REERS

PR BUSIEIEE (hormone sensitive lipase, HSL) &) A& a5 i 20 40 H i = 8 43 i7) O 58 il A
B, 2R SRR A DGR 2 — 1 &Y HSL JE[R 5 — e O 2 UE I A 15 TR | 3 PR R
SEPEIR A S L R AE 6 5 Y tald ql. 2 Ab4RIE ke 8107 Bk, 2B E IR HSL W2 R i T
BURMR AR DGR 0 5 B R > IR (4 22 25k T R 570 1) 2 A P 23 26 (A M TR A O

AIFE LA b 2 A BEPRIAE A S50 i AP IR (9 e e L 1A, 3l b PCR-RFLP 4387 2 > BE PR 2 25 1k
G55 MRHIRGORE, BIFFEAN Rk P B X 25 W 79 S A P R SE MR R 52, Ry o T ARiC Al B e & 2858
PRI

1 ##R5EFE

1.1 IS5 R

ISR A WL T HE B R 5 (E AR R B rh a9 SR DO AR A& 7R e AE, 483 3k,
1.2 FEMNSFEFMNIRXF
1.2.1 FEUEEIEE PCR YL (M ] Research, USA), fHJEfH B KA . I EM B kRS (b
TURITANERT ), Eppendorf R URES.OHL (USA), FRFEMEI (PIGLOGI05 &Y, FF& SFK £ A KA A
CID
1.2.2 FEZXF  Taqg DNA RAEHE, ANTP, FREIMEN VB B Lt 5B Rk RABR AR, DNA 4R
e . A K W Bt R ARG R A E, WEBEE (acrylamide, Acr) | N-NSH 28 X0 PN 45 Bt
W& (bisacrylamide, Bis) Fl =¥ H JLEIEH g (Tris) 10 AE A B e 505 KAV B ARG BR 54 A A,
Tris, W2, & ZHVUZ TR 4 (EDTA) ¥Rk rsrde,
1.3 BEEEREABMKESNESE

7 FHE AR PR S0 72 4SO 180 H 26 45 Y 5 25 8 A 7 176 AR B0 PR Al - e 1E 3] [m]— H % 32E 47 LE
BOrHr, HARLIRUT . EEEfE 3 ~4 M P4 3 ~4 em (551 80) AMEFERE, RENE
B3 ~4 AT 3 ~4 em (552 50) AEREIEIE, SJaMES 2 SUAEr LIRS RS, {08 rT LA
BN RAIE R A, A0 3 Uk, HUR U S Y R R TR R A A
1.4 DNA £H

FRAEHHLNE, RECE RS &5/ 5 Bt , CBEDITE, TE 20l DNA UIE, 25507
ORI E W B R MR e, —20 CARTFA
1.5 ERHH
1.5.1 5l¥igit MRIESCER (3, 10] #GBEBIE1Y, 519 WE 1, 519 h B TAY) TRHEAR
R 55 A BRA F A,
1.5.2 PCR i 710 pL /) PCR WA Z 415 200 wmol + L™" ANTP, 0.2 pmol - L™'51#), 1.5
mol - L' Mg** . 1 wL 10 x Buffer, 50 ~100 ng DNA, 0.5 U Tag DNA 48, ddH,0 #MEFE 10 uL, X
N 94 CHIASE 3 min; 94 CAEME35 s, 1Bk 35s, 72 °C 40 s, 330 NMEFR; 72 CHEMH 7 min,
4 CIRAE,
1.5.3 PCR-RFLP PCR J=¥1%: 8% RNk EE i Uk A I 5, 4% PCR =W AT BV 1L, B
KZ N 10 x NYIEE Buffer 2 nl, WHIEFO0.4 pl (4 U), PCR =¥ 4 pL, ddH,0 #ME % 20 pL, 37 C
THALIE T, 8% S TR M Mok e B e FEL TR, ) B PR R ) 1 BRARAE
1.6 HERGITHH

i SPSS13. 0 %4 One-Way ANOVA FJ¥ X} 2 A3 RIS [ L R R 22 o] () A = M RE R4 107 22907 .
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%®1 H-FABP #1 HSL ERE ¥ #5957
Table 1 Primer sequences for amplification of H-FABP, HSL genes

K A DIt T E Bzl R AGREE/C
Gene Enzyme Product position Primer sequence Annealing temperature
. , - 5'-GGACCCAAGATGCCTACGCCG-3';
H-FABP Hinf 1 5'-UTR 1125 -1 818 ST CCATCTTICACCAACACE S 63
Haolll. Moo I %52 N T 2nd intron 5'-ATTGCCTTCGGTGTGTTTGAG-3' 57
aety T 1401 -2 216 5 -TCAGGAATGGGAGTTATTGG-3'
Bl Beall 1 AMEF 1 Exon 5'-CGCACAATGACACAGTCACTGGT-3'; 60
o 1054 -1 551 5'-CAGGCAGCGGCCGTAGAAGCA-3'

2 ZR545H
2.1 %3 H-FABP 1 HSL EE M &5

WE 1 Frs, H-FABP 3£ Hinf 1 57 5./ PCR 3784 7= #1 K /Nk 693 bp, I A Be XN 5% X98558 1)
1125 ~1 817 X, 5% 4 A Hinf I BEVIE AL, Hob 1 321 RL N 27800, 58 SO AL AF RIS 7 A 1Y
R BRSNS H, R B dE. 339, 172, 98, 59 #1125 bp; iZEEVI7 5 78 I B 7= A i H BN 25 L
h, HBAfE. 339, 231, 98 f125 bp,

H-FABP JER25 2 W& T4 K/ 816 bp, i BOW K Y16180 191 401 ~2 216 IX&, £33 4
Hae MFEFYINE, HorP 1 811 bp Ab AL, 2 Hae MEFYIG T4 2 ANEMFER, ML D G
683, 117 116 bp, Tif=tE 405, 278, 117 F1 16 bp F B A d Ze(iFEH; & Msp 1 BEFDIJG 7242 AL a 55
LR, A R 750 F166 bp, a }816 bp,

HSL ) PCR 9" 14 F BOU R #% AJO00483 AM 1 A 1 054 ~1 551 X3, 05 2 4 BsaH T BEDINLA,

SERIEEP Al 308 1190 bp; SF(ZEEA G O 241, 190 F167 bp,

bp Hh Hh HH hh  hh  hh  hh M bp bp M dd

353 700
339 600

500

Dd DD DD Dd DD Dd

bp
683

242 400 405

172

Hinf | B H-FABP 3E[X
H-FABP gene digested by Hinf |
M: pUCI8 DNA/Msp 1

bp
816

750

Msp | fifit] H-FABP 3L1H
HSL gene digested by Msp |
M: 100 bp DNA Ladder

300

287

Hae WAE] H-FABP 34
H=-FABP gene digested by Hae T
M: 100 bp DNA Ladder

241

190

Bsa H 1 W01 HSL 34
HSL gene digested by Bsa 11 [
M: pUCI8 DNA/Msp |

1 H-FABP %0 HSL ERFE &Y f ik E
Fig. 1 Macrorestriction map of H-FABP and HSL gene in Suhuai pig
2.2 H-FABP 71 HSL EFE % & FEE F B3R
W2 FTIER], BALSIIIEAELENE, B H-FABP JE[H Msp 1 755 R 2 FpsLRAIAN, HA
FAAE 3 MEEINTY . H-FABP Hinf I £33 H 857 ZE IR N 0. 650, Hae A5G D S ZEHAA 0. 729,
Msp 10783 A ST EEPATAR N 0. 940, HSL 19 G S L EEPFURE 0. 623, B PR3 AE0 HEA
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Table 2 Gene frequency and genotype

FEH Gene AAEL Sample number FHFIRISTZ Genotype frequency FEF TR Allele frequency
H-FABP (Hinf 1) 83 0.482 (HH) 0.337 (Hh) 0.181 (hh) 0.650 (H) 0.350 (h)
H-FABP (Hae 1) 83 0.518 (DD) 0.422 (Dd) 0.060 (dd) 0.729 (D) 0.271 (d)
H-FABP (Msp 1) 83 0.880 (AA) 0.120 (Aa) 0.000 (aa) 0.940 (A) 0.060 (a)
HSL (BsaH 1) 83 0.124 (AA) 0.506 (AG) 0.370 (GG) 0.377 (A) 0.623 (G)

TR RS R RS A R ENE XS

2o 8 PRI E A 5, TR HERE BT AR X T BRI (19.89 £0.36) mm, JE A F )y 58.48% =+
5.01% , PiIEMMERE N -0.952, AR BEKFE (P<0.01),
2.4 H-FABP E & % 754X 75 #E 38 AR A 144K 9 22 i

H-FABP FE[H 3 A5 R Hinf 17 556 R MERE M AR RS2 i $2. 35, hb 5 PRI BRSAS AR 170 75 TR o B2
SERIE M 20. 16 mm, 5 HH BIAMA2E B B2 (P <0.01), 5 Hh BIAMAZ R E ¥ (P<0.05); HH
A Hh BRI 22 AR B3 R RRTTTE, T hh R RASRP TR, P R R Ak, 0N
54.84% , WBEMT HH A (P <0.01), WEMT Hh BIAK (P <0.05); HH AR R 2
B, 1580 59.69% , BT Hh AMA 1 AT, HBEZ A BE S, Hae WA D 3 HELE PR
Bw, HESARE, Msp I8 2 FEEEAIRMEZETTIL (£3),

&3 H-FABP 1 HSL ERE AR [E LA & 2 MRS BRI R B 5 0

Table 3 Effects of polymorphisms of H-FABP and HSL gene loci on carcass traits of Suhuai pigs

2.3

PR A S FEAEL B/ mm R/ % TR S FEAEL B/ mm N2/ %
Gene Genotype Sample Béck fat Lean meat Gene Genotype Sample B'iick fat Lean meat
locus number thickness rate locus number thickness rate

H-FABP HH 40 19.81 £0.27"®  59.69 +3.72"® || H-FABP AA 73 19.89 +0. 34 58.48 +4.84

Hinf T Hh 28 19.86 +0.20"8 58,69 +3. 668 || (Msp 1) Aa 10 19.91 +0. 47 58.47 +6. 41
hh 15 20.16 0. 60** 54,84 +8. 024 HSL AA 10 20.23 +0.68** 54,04 +8. 80"

H-FABP DD 43 19.93 +0.42 57.91 +5. 81 (BasHI1)  AG 43 19.88 £0. 328 58,52 +4. 86"\B

Hae I Dd 35 19. 84 0. 30 59.20 £4.23 GG 30 19.79 £0. 11" 59.89 +1.99"
dd 5 19. 87 £0.04 58.29 +0.71

Rl —f R AR M B R] EAR RS FRFRRZR M EE (P <0.01), AR EWNETRHIORZFEHE (P<0.05),

Note: Different superscript capital letters indicate extreme difference between genotypes at the same locus (P <0.01), different superscript

small letters indicate significant difference (P <0.05). The same as follows.

2.5 H-FABP BA{EEITT IR IR 89 %I
H-FABP 3 ™ 5364 11 Flep A5 A
204, Hrp HH-DD-Aa. HH-dd-Aa. hh-

%*4 H-FABP B{ERIFIHER AR #0m
Table 4 Effects of H-FABP haplotype on carcass traits of Suhuai pigs

Dd-AA . hh-DD-Aa 4 Fef5RIER H A 1 H-FABP A5 FEAR B/ mm TERZ
5 N . S H-FABP haplotype  Sample number  Back fat thickness Lean meat rate
AR, I, BATIME M R, HH-DD-pAAyp ’ 11 19.77 £0. 10° 60.04 £ 1. 67°
Hfth 7 FPLL GBI ELARZE R (R 4) £H, HH-Dd-AA 16 19.84 +0. 41" 59.40 £5. 41°
hh-DD-AA RIS I £ 58, i 20. 11 HH-dd-AA 4 19. 87 £0. 04 58.44 £0. 72
mm. 5 HH-DD-AA . HH-Dd-AA . HH- HH-Dd-Aa 7 19.73 £0. 17" 60. 92 +2.79°
’ > N Hh-DD-AA 17 19.83 +0.22" 59.31 +4. 10°
Dd-Aa fil Hh-DD-AA 273 E % (P < Hh-Dd-AA 1 19.91 0. 16* 57.73 £2.77%
0.05); JERRWHEM, H55.45%, 5 hh-DD-AA 13 20. 11 £0. 57* 55.45 £7.61"

x 11 19.88 +0.33 58.67 £4.77

ik 4 HERWHEE (P<0.05); HH-

Dd-Aa BIFF I . SRR, HBRS hh-DD-AA B2z R E4h 5HMKRRA BEES
2.6 HSL EEZ M 7R R IR R m

ZHEIKRERA (F3), GG BRI HH, AA BEE, GC 5 AA MERREF (P<0.01),
AG BIFHIE . 5 AA BIZEREF (P<0.05), GG BRSSP, M EH T AA BIAE (P <
0.01), AG BIAMAR) S R W EEE T AA BIAME (P <0.05),



%3 HHA=45 . H-FABP 1 HSL 3[R 22 25 P X6 0 T 58 MR AAC IR ) 5% i <111 -

3 e

ARG N FH G ARS8 PR S0 22 (SO 5 A A T IR R AR I, /b T B SR G B SRR, AR TR — gt
T RAMERLRE TR, Il TR A i & G, DU 6 A RS 15 IRy 19. 89 mm, J# A%
iK% 58.48% , FEATREE ARV FAOARAE, If H T ISR PR A 2 (R4 B8 2 R OG5 08 R A b
SEMRE A RARFE A (EGE S AR DU R A T I PR A8 A SR S S PR 5 — 8, AR MG 0
(4356 FE AR AR HERR PR QAT , AT AR S b 45 6 B S IR EA TR UE S5 AL I

H-FABP J:PRAEARE RN (2 25 MERFFE 20, 78 5'-UTR {7 s rPAMERMIEAE R B 280, s 2
WEF L2 AR, EN TR RZ AL, FEIMEFRM LA, ZREPINER A
iy, MOTAESEN BB Hind 1705 WA JEDIFEANRIAG 5 e 3, 1 [ P9 b D B O o A AN R, 7R LAy
2 A b, FTA MR R AR R E AR B A AADD B, BB LRSS R BLREE a RO
TEIX 3 LS EAFAE L SE, ERSEAFER 00 H, D FLA, IRUEREIX 3 M7 a5 Y 25 o7 5 AR 43 1)
JE0.650, 0.729 F10.940, WRRHESENILR , TRUERE Hinf 1 475 H 5507 5L B0 m] [ S0 i
T HeAth 2 A7 A5 s A A Ui 1) T i 3 D, AT RES AT 75% RO R 25 S A 25% TG I 5E A %,

Gerbens 25 35 Hinf T {37 f5%F IMF &5 A9 RERON A 0. 21% , {HXF 110 kg B B AR IR 3 2L
¥, Urban 2" BB AR R HH BIAMARY IMF fie s, BB 52 IR IR R BeA S, R
HH FEP RIS 98 A R e i, I, 5 R ags ORIR], Ui B R 950 0 5 M A iR 1 25 7
LN, R T H AR E SN ARG R BRI, 7E Hae MAEAS F, Gerbens ™ 45 H DD 2 X Y
AMEFIEHR 0.6 mm (P <0.01), Li & “RKH < B F, 18 DD BIA4-AK 100 kg AT IE
6 ~ 7] A5 B IS 44 79 B e, 2SR T 4510 S B DD 35 R TR AMA Sof 55 I o B A 42 7 R 5 i A W 3%
ARG LG R G2 K S AL, Hae T ASE 15 AS ] 32 PR 0 X6 3 T o 15 S P8 0S8 TR SR B IR AN I 2, i 5
Gerbens %51 Li S (25 SRAR L, UM o5 % AR PR MR A i A4 RN iR Ak T AR R IR A

ARG AT T H-FABP 3 A28 57 5 1 SRR AU R AARPER B 2, 45 28 8 7% HH-DD-AA A1 HH-
Dd-Aa B PIRER I T 60% , T 3 A7 8 Bl 43 BT v i s 998 IR R Al HH BB 1Y 59.69% ., BRI,
I FH 3 AN SRS B 3B ] DL itE— 2B 38 S R TR D I % [WIRY, hh-DD-AA B 5 e | 8 A %
% fi%, 5 HH-DD-AA A0, X Hinf T 750K [A), s H 407 3L R RERH W48 =8 R R SR, A Al F
AP EAR (0 67 JE PN, 7RG & P 1 J S 0 B8 HH A

HSL AR JE e P Mg R 0 A 2 Rt B 2 . REEIFET RBUANE FVILEAFAE 2 > A—G
) SNP (PR IRZ M), AN IR &4 B (Asn—Asp, Glu—Cly), KH. KHBEH N
S I DB I 80% ,  TAE LU B R E R B MG 3K IR TR AE 70% 2 AT B IHAENS KB AN B VA
2301 Zb & A G—T 58748, gt =L H Glu 48k Asp, KH ., KA A SFAERFR BT 90% ,
IS . R A 40% ~50% ; FUIRISE L BAMNE T 1 1 442 bp A7 G—A BF, SEGMEHE
MR Valolle B, KA. KEABEHR GG &Y, Wi A7 44 . 83008 B ik 90% (1) A 54
FE DA URBH HSL 2878 J5 72 A 19 A5 61 SE PR 5 R TR 28 20 () 4 b oRE S IBG (LA I R, DL b A 2874
i B A B S IR R A T BRE , SX AT RESE A B HSL WS P, B3 HSL FEN X RENG D DURRBIVE T, oE
— SR R R | S R LA AR I S PR . AR SE T X — A0, RS GG BN BA Fl
(RS B S B A 2R, U G oA R T IR bR A 0 R S 6 I, mT AR SR X GG 7R A 1A A 2k

2]
FH o

IEGUEN], H-FABP . HSL &N Z2 35055 95 A AR PR BEAR G, AT LUK AT D 75 9 2 A 4
BRI IEIN 75 AU bl LIRS0 F e T mas s AR A Bk &, FIEs 5 s, I/
E IMF 7EPEREVE R N, A i e B ) LUK LR 3 i — 1 P B R A3 PR Yt

SE 3k
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