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The Association between A-FABP Promoter Genotype and
Carcass Traits in Pigs

Sang-Hyun Han, In-Cheol Cho, Chong-Eon Lee, Moon-Suck Ko, Pil-Nam Seong', and Beom-Young Park'*
National Institute of Subtropical Agriculture, RDA, Jeju 690-150, Korea
'National Institute of Animal Science, RDA, Suwon 441-350, Korea

ABSTRACT

The association between the promoter region genotypes of the porcine adipocyte fatty acid binding protein (A-FABP) gene
and carcass traits in commercial pigs was examined. Interestingly, only two different genotypes (-4067/T and 7/C) for the
A-FABP gene were detected using Hinf-RFLP for the substitution mutation T-406C in the A-FABP promoter in commercial
pigs, and no -406C/C homozygotes were detected. The reason for the lack of the -406 C/C genotype is due to the breeding
system in which only Duroc, which has a high frequency of -406C/- in this locus among the three breeds involved in com-
mercial pig production, is typically used as a terminal sire. The pigs containing the genotype -406C/- were significantly
associated with an increase in intramuscular fat content and carcass weight (p<0.05), but there was no association with the
ather carcass traits tested (fat composition, color score, texture score, moisture, and separation score between muscles). This
study suggests that the -406C/- genotype of the porcine A-FABP gene may not only be a useful molecular marker for intra-
muscular fat, but may also contribute to the improvement of meat quality by the production of well-marbled pigs by breed-
ing animals containing this genotype, especially Duroc, as a terminal sire for commercial pigs.

Key words : 4-FABP, association, carcass trait, genotype, intramuscular fat
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T Ao] SAGEA ZUle) AdEe] e ALE Hal
stqct £3), ZUAY 2 #EE SR T
Aupate} 43 2o BEE Aol A (fatty
acid binding protein: FABP)2] A8 THEP ] A+
o tigh B4 AleEo] s BuEUTHGerbens ef al.,
1998, 1999; Urban et al., 2002; Kim ef al., 2005; Han ef
al., 2006). SR HA] xLandrace WHIA BAHE F, 3
ol x| H-FABP promotere] @7] thEAde] 4% 2719
A%, A4 FA3 o] S-S BHus vh gloem(Kim
et al., 2005), A-FABP 2322 microsatellite TF3 432
Duroc®] #Z3} Ao Fold F148 aAE v
ERJAH(Gerbens et al., 1998, 1999), Pietrain, Large White,
Landrace, Meishan 59| EEM= FoZ< dde] ¢l
. RuE7|% st TtHNechtelberger et al., 2001).
A-FABP -3} promoter % ollA AAFQIALS] dF<QI
nuclear factor-1(NF-1) A3 2] 47Itk& ] Duroc
7] ARY8A 2 54 daze S0 vg- foAH
#eo] e Aoz HuFHAKHan er al,, 2006).

2 ATE A $2 55 B9 71EQ] WA &
2ol d3kS wE Aoz FAHI UE FH FAAE
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o] 8843, Duroc EF2] A8 £ A7z AFd Bal
Z}E (Han et al., 2006)2 <183IATH WA #HL &5
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t}. 4-FABP promoter ol T-406C Th3 4L HinflA)
dasz Agksled A3t AgaLe] Ade 5
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A1, AW el Bl 10-15% PAGE H719%E ¥ EtBr
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92 plasmid DNAS 323}, plasmid DNAE T3 o2
dye-termination W8-S Fra)dte] 231tk 7 IME 2
A& MegaBase500(Amersham Pharmacia, USAYS ©]-8-3f
o Pttt

ST} CEM ) EXHE fFoldEY

AFs 2AE5IFRYL0NAN FFRHES v HISE
YeAolN £AF, AN, 4, 238, FEAEE,
SR, ZUAME 59 43S ol8ste f94 B4
& 3359 THTable 2). SAIREA-2 SAS(Statistical Analysis
System, 1997)2] GLM procedureZ #2135 0H, #A=}
Heo w2 wAFgde HI FAA BAHE<0.05)2
Duncan®] TFEZAAHH (multiple range test) 0.2 2}o]E H]

B

Azl FEsrtolA AR HIEES gides 2ul
A o] e Az dH 4-F4BP FRAY o
P47 =AH AT ABBAEZ BN Agkas l

219 promoter 4+2] T-406C EAHoo Wit FHAHE
AR SIH

Han S(2006)°] <J3] Durocolld 43482} dAdo] B
TE A-FABP promoter E31¥0]E I &=l 24
3 A3 FAAYE F R AR 4061 T/ORE
o] 283l ¢/ FREYEL AZHA F3Uth(Fig. 1). A
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Fig. 1. Promoter genotypes for T-406C of A-FABP gene detected in commercial pigs. Amplified products were digested into two
distinct genotypes hetrozygote 7/C(33, 110, 122, 216, and 326-bp) and homozygote T/7(33, 110, 122, and 216-bp) by Hinfl
restriction enzyme, respectively, however 33-bp fragments were not shown on the gels. M is DNA size marker GeneRuler 100-bp

DNA ladder.

AL Hinflo] 23] 2vE® PCR SZ4ES AV|952
2 NPL w, 7 FAAFL 33, 110, 122, 216-bpe] A
Hoz B, A A oA AR 110-bpet
216-bp AWEo] AYEA] o} 326-bpe] HHE FA}
Aok, AAEE F-AA promoter®] AR 1 ¢
AARIAL NF-1 2297t A=Y, 253 Aizzd
A NF-19] 23t f-3z1e] HAL S48 23 thAl %
kAl AT B AEe] Eslet AFES gkl
B3 = tHGraves et al., 1991; Cooke and Lane, 1999;
Scheepers et al., 2001).

Eo|@utet Algke HISEANAN O FEHTAPT BF
HA| gdrhs Holoh £ A9 AR Bal(Han et al.,
2006)°1l4 Duroc FF A¢ Al 7HA FHAEE EF
HH3ka Q) ol AFAY HlEE Aatol Slo] Duroc
Qo) 39wl o 8%E Landrace®} Large White, Landrace
xLarge White F, &% ol W3t 4-FABP promoter®]
ARG B #3540 2 27 Landracedl At
2} o] &3 T} 1.6%E w$ e FFolH, Large
Whitedl M C4 FAAEE B&3 Hx7 A8 HdE
) 9k, LandracexLarge White®] F, A ENMZ C-
v #AZ2EA it} ol vISEAA BHEE 4-FABP-
406C/7Y, HIE AR 9AE $= glov, i &
£ ZHE (terminal sire)O 2 o] &H 1 = Duroctl] 23}

AgE iy FAE S eH, HFugaA ] FA o)
ARk AgE]y) gio] HlSEdA o0 FEHAEAT &
AE)A] e Ao Z AL HTHTable 1).

ZAME AA) vl YEA|A 4-F4BP promoter -406C
o MizE 228%F FRIHAC BHH 479 RS
of We wleEe WrA ¥d Hr4HE TA £
A, 22 3, S, 2247, FEAER, 25EYE
o] AAHL FAAY e FoAQ ApolE ERA o
STHp>0.05). ¥, =A1FH FU A E(marbling score;
MS)e] AFe FAzIE wet {22l ApolE viEhY
ATHP<0.05). T/C F-AXNEA ZA 2] =AF(83.03£1.033
ke)e T/T(80.27+0.520 k)it T B-AL Ao Ul
ou], ZWAMEE 77T T/TRE 0.5 o) EA1 VERdT
(Table 2). Duroc ZZ9] A% 4ol o] A4-FABP promoter
-406C/- AAE-L TTol HIS] AT AN dFFA
7} F1, kg TEYHE w2H, FHEHE 5 o
VA A% gAY FoFQ FABAE Barstal(Han
et al., 2006), intron A+ microsatellite TF3 A2 HA|
Duroc®] AF3} 2R 4 F3438 aaE
EllE Aoz B %Y Gerbens ef al., 1998, 1999). ]
S0 WEA 447 fEArgel feo4d E40M ¢t
THAY =X Z7HFARHp<0.05), ZAY
AE FFE XA e AR ERIHATHP=0.05). ©

Table 1. Genotype distribution and their frequencies of T-406C for the promoter region of 4-FABP gene in pig breeds

Breed Duroc' Landrace Large White F, sow’ Commercial pigs
Genotype (n=188) (n=112) (n=60) (n=121) (n =368)

n 82 109 60 121 284
T/T

£ 43.6 97.3 100 100 77.2

n 80 3 0 0 84
T/C

f 42.6 2.70 0.00 0.00 22.8

n 26 0 0 0 0
C/C

f 13.8 0.00 0.00 0.00 0.00

! Was referred from Han et al. (2006).

2 Sows produced by intercross between Landrace and Large White.

3 percentage of animals found.
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Table 2. Least square analysis for carcass traits with the T-406C promoter genotype for A-FABP gene in commercial pigs

. Genotype T406C genotype Significance
Carcass Trait T/T(n = 284) T/C(n = 84)
Weight (Kg) 80.27° + 0.520 83.03* £ 1.033 *
Fat (%) 21.51 £ 0.351 21.10 £ 0.698 n.s.
Color score 3.31 £ 0.072 3.28 £ 0.142 n.s.
Texture score 1.79 £ 0.063 1.82 = 0.124 ns.
Moisture (%o) 26.75 £ 2.370 19.87 + 4.710 n.s.
Separation score between muscles 1.42 £+ 0.055 1.33 £ 0.109 n.s.
Marbling score 2.02° £ 0.090 2.53* + 0.178 *

* Indicates means different as 5% significance thresholds and n.s. means non significance. LSMean+Standard error values in the same

row with different letter are significantly different.

Aro] AFE A A-FABP -406C/-7} SAY Z7Heh=
BalA AL S7MAA SWAREE I,
S37|eAe ] WE YFFA N % $71AT ST
=SS V= OMX]L Aoz Atadd.
o] ANS-S ZFRW, 4-FABP -406C/-7} BIHE
R :L‘JW“‘FJ% ZAFE =
Aoz FRIF0) BIALS Pl Jlelg 4 U o=
WET) £ GAARe o] HSE e e
glof] glo] F, ZE AjAlol] 2 085 Landrace-t Large
White== 4-F4BP 4=} promoter-o/] ~406C/7) 9 WA
U HEAE R o} FrARIEel 24 A3 (marker-assisted
selection; MAS)ell #-83}7] &g o] )2, Duroce]
e AgEos 2 QA HIx(35.1%)E VERL
9loi(Han er al., 2006), WI&E AA he F48 &
Ao] ohd FHE ZWEC] Duroc EF LA A 4-
FABP promoter T-406Cel theh MAS Z 2198 283
ol AR 7o 88 S A 7 AE ASE AL
590

[=] (o]
S =

B = uj§Eo N A EAMARA A (4-FABP)
$AA ] AT =4 P Ao FRIAE AR
S A2} 4-FABPS] Z2RE] FY) s Hinfl-RFLPE ©]
g3t FAARE 22 A7 T 7EA {AAR (40677
7, /OS50 HARAT ¢/Ce EAHA ¥t FHAY
Z -406C/C FRRAFAL A=A g olfre BlEE
ARl B HA) FFE FolA Duroc ] ol
AR Wk 15 EAE Jehly] WiEe g 34
Hek. §ARE 40602 Ve SIXES AT
7 A Fo] EAHCE FoHd IS ey
(p<005) 1 9,]9] c;q]-cﬂzl (7~;{]HP OAﬂ’ z;d%]- ,/";lli
AEn, SRR FoF Aols YEhlA] &gttt
(p>0.05). B A7E &) HNA 4-FABP F7AA] -406C/-

AAGo] Tl i
1& ek ohet thagel v

55T 24 ok B
2E2] 2L B &

Eun
23 21 o7l € $ 9len, 53] Duroe F5& HF

ZzR=od O]Qj]— 74 (o] o]
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