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A study of associations of the H-FABP genotypes

with fat and meat production of pigs
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Abstract. Although the content of intramuscular fat (IMF) influences significantly
meat quality, it can be estimated only after the slaughter of animals. Variants of
the H-FABP gene were suggested as candidate genes influencing the variability of IMF.
The effect of H-FABP – HinfI polymorphism on the content of IMF, backfat thickness,
the weight and percentages of major meat parts and of the leg in carcass weight was
studied in a group of 97 pigs (46 gilts and 51 barrows) of Large White and Landrace
breeds using the test of fattening capacity and carcass value. In the set of experimental
animals, the frequencies of genes were H = 0.75 ± 0.03 and h = 0.25 ± 0.03. Biometric
analyses did not corroborate differences among different H-FABP – HinfI genotypes
and all the traits under study. Only in genotypes HH and Hh the differences between
least-square means of phenotypic IMF values under study were close to the limit of sig-
nificance (P = 0.06).
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Intramuscular fat content (IMF) is a major determinant of the quality of pork. Sig-
nificant associations between A-FABP and H-FABP (FABP3) genotypes deter-
mining fatty acid binding protein of adipocyte and heart cells and IMF content in
purebred Duroc pigs were identified by GERBENS et al. (1996, 1998, 1999).
The analysis of a crossbred Meishan × Dutch White pig population supported
the involvement of H-FABP, but not of A-FABP in IMF accretion (GERBENS et al.
2000). GERBENS et al. (2001) studied associations of H-FABP and A-FABP gene
expression with IMF. H-FABP statistical analysis showed significant differences
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in mRNA, but not in expression levels between H-FABP – HaeIII genotypes. Sig-
nificant differences in IMF content were found within the group of barrows, but
not in gilts. A trial of the H-FABP RFLP test was undertaken on commercial pigs
in Australia on the progeny from Large White and Landrace sires (CHEN et al.
2000). The results showed no significant effect of H-FABP HinfI and HaeII geno-
types from either restriction site on IMF content and backfat thickness. The effect
of the polymorphism was analysed using an animal model where the H-FABP ge-
notype was included as a fixed effect (OVILO et al. 2000). The H-FABP genotypes
showed significant effects on IMF, eye muscle area, but not on backfat thickness.
However, the effect of different alleles was opposite to those previous reports.
No significant associations of H-FABP with IMF content could be detected in
the new MspI polymorphic site (NECHTELBERGER et al. 2001) in three most im-
portant Austrian breeding populations (Piétrain, Large White, and Landrace).

The aim of this study was to analyse the associations of HinfI genotypes of
H-FABP with IMF content, backfat thickness and other meat production traits of
gilts and barrows from a test station of fattening capacity and carcass value.

Porcine genomic DNA was isolated from EDTA-treated blood and used for
PCR amplification in a 50 �l reaction mixture, with primers sequences according
to GERBENS et al. (1997):

5’GGACCCAAGATGCCTACGCCG; 5’CTGCATCTTTGACCAAGAGG.
Thirteen � l of the PCR reaction was used for restriction digestion with HinfI in

a total volume of 20 �l as described by GERBENS et al. (1997). Restriction diges-
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Figure 1. HinfI polymorphism of the H-FABP gene in pigs
Allele h = 256 bp; allele H = 197 + 59 bp (bands of 59 bp are not visible), and other monomorphic

fragments



tion fragments were loaded on 2.5 agarose gel (Figure 1). Genotyping was per-
formed in 97 randomly selected barrows and gilts from a test station . Large White
(LW; n = 62) and Landrace (LA; n = 35) breeds were studied.

Intramuscular fat content (IMF) was determined using the Soxhled xylene ex-
traction method and expressed as the weight percentage of wet muscle tissue. Pa-
rameters of meat performance, backfat thickness (BFT; cm), the weight of lean
meat (LMW; kg), the percentage of lean meat content (LMC; %) and the percent-
age of leg in the carcass content (LCC; %) were estimated directly in the slaugh-
terhouse. Prior to the analysis, these values were adjusted to the weight of 100 kg
for both barrows and gilts. All data were analysed using the GLM procedure
(SAS, 2000). The H-FABP genotypes, sex and breed (LW, LA) were defined as
fixed factors in a linear model.

Among HinfI genotypes of the H-FABP gene polymorphism homozygotes
HH = 0.56 were the most frequent, while the hh = 0.05 ones were less frequent
(heterozygotes were Hh = 0.39). Frequencies of alleles in the whole set, in LW
and LA, were as follows: H = 0.75 0.03 and h = 0.25 0.03; H = 0.69 0.04
and h = 0.31 ± 0.04; H = 0.87 0.04 and h = 0.13 ± 0.04, respectively. In the set un-
der study, no significant differences in allele frequencies were found between bar-
rows and gilts. Frequencies of alleles (HinfI) in our population were similar to
those of the H-FABP gene as reported by HUANG et al. (pers. commun.) for west-
ern breeds of pigs.

The GLM analysis did not show a significant effect of the H-FABP genotype
on any of the parameters mentioned above. The effect of the H-FABP genotype on
the content of IMF was only close to the limit of significance (P = 0.17). Results of
these tests (Table 1) did not demonstrate significant differences in the effects of
individual H-FABP genotypes on all the characters under study. The only excep-
tion was a very small difference between the effects of HH and Hh genotypes on
IMF. The breed effect did not influence any of the traits under study.

These results differed from those published by GERBENS et al. (1996, 1998,
1999); these authors observed significant effects of the H-FABP – HinfI geno-
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Table 1. Least square means of IMF, BFT, LMW, LMC and LCC according to HinfI
polymorphism of H-FABP gene

H-FABP

(HinfI) n IMF BFT LMW LMC LCC

HH 54 2.05±0.13* 1.73±0.09 21.56±0.36 54.85±0.84 21.93±0.30

Hh 38 1.83±0.15* 1.73±0.10 21.25±0.42 54.95±0.98 21.90±0.36

hh 5 1.93±0.27 1.80±0.19 21.17±0.74 55.24±1.73 22.15±0.63

IMF = intramuscular fat content (%); BFT = back fat thickness (cm); LMW = lean meat weight, LMC = lean
meat content (%); LCC = leg content in carcass (%), n = numer of individuals, * = statistical difference between
H-FABP – HinfI genotypes for P < 0.06.



types not only on IMF, but also on the backfat. According to GERBENS et al.
(1998), however, these associations were significant only in pigs of the Duroc
breed, which showed a higher content of IMF. NECHTELBERGER et al. (2001)
tested commercial lines of Large White, Piétrain and Landrace breeds and, simi-
larly as in our study, they were not able to demonstrate any effect of the H-FABP -
HinfI genotypes on the content of IMF and other parameters of meat performance.
In individual breeds, these values were different. The HH genotype showed a sig-
nificant effect on average daily gains and meat colour only in pigs of the LW
breed.

On the basis of the results of this analysis it was not possible to conclude that
the H-FABP - HinfI polymorphism could be used as a genetic QTL marker for
IMF, BFT, LMW, LMC and LCC in pig breeds under study. However, the possi-
ble use of the polymorphism of H-FABP as a marker gene requires further studies
using a larger population of pigs.
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