
IGF2 is one of the genes involved in myogenesis.

A mutation that increases the level of IGF2

mRNA and affects carcass composition was found

in intron 3 of the IGF2 gene (A3072G) (Van Laere

et al. 2003). The influence of this mutation on

meatiness has been confirmed by other authors in

various populations of pigs (Estelle et al. 2005).

However, associations between the IGF2 muta-

tion and growth performance and meat quality

traits are not clear to date. Moreover, to date, there

is no data about the influence of IGF2 on intra-

muscular fat – an important trait determining the

palatability of meat. The aim of our study was to

compare body composition, growth performance,

and meat quality traits in Polish Landrace and

Large White pigs, carrying opposite genotypes

(A/A and G/G) in the IGF2 gene.
Animals for the study originated from 4

slaughter performance testing stations:
Chorzelów, Me³no, Paw³owice, and Rossocha. In
total, 267 Large White (LW) and 271 Polish Land-
race (PL) gilts were genotyped. The closest rela-
tives were half-sisters (the offspring of 140 and
143 sires, respectively). All tested pigs were fed ad
libitum. The test began at 30 kg l.w. and was ter-
minated at 100±8 kg l.w. The A3072G IGF2 mu-
tation was genotyped on 7500 Real-Time PCR
System (Applied Biosystems), according to
Carrodegous (2005). The C/T RYR1 mutation was
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Abstract. IGF2 is one of the genes that control muscle development. Moreover, IGF2 is imprinted, as only the

paternal allele is expressed in the offspring. Using real-time PCR for IGF2 genotyping (Carrodegous et al. 2005),

we evaluated the frequency of the IGF2 A3072G mutation (Van Laere et al. 2003) in pigs: Polish Landrace

(PL, N = 271) and Large White (LW, N = 267). Our results are consistent with previous reports, showing that the

A allele is common in breeds subjected to strong selection for lean meat content (A allele frequency was 0.79 in

LW and 0.69 in PL). Moreover, we compared body composition, growth performance and meat quality traits in

pigs carrying opposite genotypes (A/A and G/G) in the IGF2 gene. The association study revealed that the A allele

increases the weight of loin (WL) (additive gene effect = 450±50 g in LW and 213±64g in PL), weight of ham

(WH) (544±48 g in LW and 302±72 g in PL), loin eye area (LEA) (4.9±0.46 cm2 in LW and 2.1 ±0.95 cm2 in PL),

carcass meat percentage (CP) (3.12±0.27% in LW and 1.89±0.47% in PL), and decreases average backfat thick-

ness (ABF) (-0.2±0.036 cm in LW and -0.2±0.048 cm in PL). Additionally, in PL, the A allele increases the

weight of tenderloin (WT) (11±0.01 g), average daily gain (ADG) (30.7±17.29 g), and decreases feed intake (F)

(-121±45 g) and days of feeding (DF) (-3.5±2.08 days). No significant effects were observed for meat quality

traits. Our results suggest that selection based on the IGF2 mutation in Poland may be very useful in PL and LW

pigs, where the G allele is still relatively frequent.
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genotyped by PCR-RFLP according to Fujii
(1991).

The data was analyzed using the GLM proce-

dure (SAS, v. 8.2). The final model was: yijklm = µ

+ di + gj + fk + hl + (gf)jk + b(xijklm) + eijklm, where

di = fixed effect of ith testing station; gj = fixed ef-

fect of jth IGF2 genotype; fk = fixed effect of kth

RYR1 genotype; hl = random effect of lth sire; (gf)jk

= interaction between jth IGF2 and kth RYR1; and

xijklm = weight of right half-carcass. The interaction

between the IGF2 gene group and RYR1 was only

included if significant. Final body weight was in-

cluded as a covariate for the weight of tenderloin

(WT), weight of loin (WL), weight of ham (WH),

average backfat thickness (ABF), loin eye area

(LEA), and carcass meat percentage (CP). Statisti-

cal analyses were performed separately for each

breed. We were unable to assess the parental ori-

gin of alleles, so in the association study we com-

pared the performance of animals of opposite

genotypes (excluding heterozygotes). Data on

meat quality was not available for all animals,

therefore the number of animals in the association

study for meat quality traits is lower (Table 1).

In total, 538 animals were genotyped. Fre-

quency of the G allele in the IGF2 locus was

slightly lower in LW pigs than in PL (21% and

31%, respectively). In the RYR1 locus, only C/C

and C/T genotypes were present. For the associa-

tion study, 217 LW and 146 PL pigs were sam-

pled. The numbers of animals carrying opposite

genotypes were as follows: LW pigs included 183

A/A animals and 34 G/G animals (the offspring of

7 sires and 24 dams), while PL pigs included 125

A/A animals and 21 G/G animals (the offspring of

14 sires and 19 dams).
We observed highly significant effects of the

IGF2 A3072G mutation on body composition
traits (Table 1). Generally, these effects were
stronger in the LW breed than in PL (the differ-
ences in carcass meat percentage between alterna-
tive homozygotes were 175% and 102% of trait
standard deviation, respectively). We also noticed
highly significant effects on growth performance,
but only in PL. The G allele was associated with
higher feed intake and lower average daily gain
(the differences between alternative homozygotes
were 72% and 62% of trait standard deviation, re-
spectively). After Bonferroni correction

(� < 0.0018), most of the described associations
would still be significant. Only associations con-
nected with loin and tenderloin (WT, WL, LEA)
would not. No significant effects for meat quality
traits were noted.

In conclusion, selection based on the IGF2 mu-
tation in Poland may be very useful in Landrace
and Large White pigs, where the G allele is still
relatively frequent.
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Table 1. Growth performance, carcass composition, and meat quality traits in Large White and Landrace pigs of

opposite genotypes in the IGF2 gene. ADG = average daily gain; DF = days of feeding; F = feed intake; WT =

weight of tenderloin; WL = weight of loin; WH = weight of ham; LC = length of carcass; ABF = average backfat

thickness; LEA = loin eye area; CP = carcass meat percentage; pH = meat pH soon after slaughter; pH 24 = meat

pH, 24 h after slaughter; IMF = intramuscular fat percentage; C = meat color; LSM = least square mean; SE =

standard error; N = number of animals.

Large White pigs Landrace pigs

AA (N =183) GG (N =34) AA (N =125) GG (N =21)

LSM SE LSM SE P LSM SE LSM SE P

ADG (g) 910 7.18 871 14.48 0.164 911 7.47 826 33.77 0.0004

DF (days) 82.9 0.729 87.8 1.167 0.111 82.9 0.883 93.9 4.059 0.0002

F 2.75 0.022 2.91 0.038 0.116 2.77 0.027 3.07 0.085 0.0004

WT (kg) 0.395 0.004 0.358 0.008 0.018 0.410 0.004 0.369 0.011 0.001

WL (kg) 6.19 0.036 5.86 0.093 0.01 6.28 0.059 6.11 0.119 0.019

WH (kg) 8.83 0.039 8.31 0.088 <0.0001 8.87 0.052 8.43 0.135 0.0009

LC (cm) 77.8 0.355 79.5 0.446 0.25 81.3 0.265 80.8 0.565 0.353

ABF (cm) 1.64 0.027 2.03 0.067 0.0002 1.25 0.029 1.64 0.091 <0.0001

LEA (cm2) 53.5 0.415 47.9 0.827 0.001 53.7 0.556 52.0 1.828 0.023

CP (%) 58.1 0.198 54.7 0.505 <0.0001 59.1 0.299 56.6 0.901 0.0009

pH 6.43(144) 0.192 6.31(34) 0.046 0.216 6.37(103) 0.219 6.31 0.301(20) 0.478

pH 24 5.69(144) 0.173 5.65(34) 0.016 0.41 5.68(103) 0.197 5.67 0.265(20) 0.853

IMF (%) 1.82(127) 0.065 2.17(26) 0.170 0.101 1.98(73) 0.098 2.45 0.246(15) 0.279

C (L) 54.5(96) 2.018 54.3(7) 3.836 0.386 55.4(45) 2.394 52.1 4.107(3) 0.237
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