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The genes MYOG play the key role in the development and differentiation of muscular cells during the growth of an embryo. For
this reason they are considered to be candidate genes for the indicators of the quality of the meat of pigs. The objective of this study
was to determinate the influence of the genes MYOG and MYF6 on selected indicators of the quality of the meat of pigs. For
monitoring these indicators, 70 pigs (interbreeding combination (LWgx D) x (LW, x L) were tested. Among the genotypes of the
gene MYOG, no serious statistical differences were identified with regard to indicators of the fattening capacity and the quality of
meat. Within the genes MYF6, serious statistical differences relating to average daily weight gain were identified (P < 0.05) within
the genotypes AA and AB. As for live weight, serious statistical differences were identified (P < 0.05) within the same genotypes.
Among the genotypes of the genes MYOG and MYF6 no serious statistical differences were identified with regard to weight and

the proportion of main meat parts.
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INTRODUCTION

The genes MYOG and MYF6 belong to the MYOD
group. This group includes 4 genes: MYOD1 (MYF3),
MYOG (MYF4), MYF5 and MYF6 (MRF4-herculine).
These genes control the development and differentiation
of muscular cells during the development of an embryo
(Olson, 1990). Every gene has its specific influence in
the course of myogenesis.

The genes MYF5 and MYODI1 (MYF3) play the prin-
cipal role in the phase of the proliferation of myoblasts,
while the genes MYOG (MYF4, myogenine) and MYF6
(MRF4) are connected with the differentiation and the
maturing of myofibrils (Wyszynska-Koko, Ku-
ryt,2004).

The value of the gene MYF6 in the post-natal phase is
ten times higher than that of other genes of the group
MYOD (Bober etal., 1991). The fragment of the gene
MYFG6 that includes exon 1, exon 2 and intron was ampli-
fied by means of primers designed in accordance with to
human DNA, mouse RNA and genome DNA (Vykou-
kalova et al, 2003). Wyszynska-Koko et al.
(2006) identified two polymorphisms (within respective
promoter and exon 1). Vykoukalova etal. (2003) had
already identified 3 mononucleotide polymorphisms with-
in intronel.

Myogenine (MYOG) plays the key role in the differ-
entiation of muscles and controls the beginning of the fu-
sion of myoblast and the origination of myofibers (Sou -
million etal,1997). Ernst etal. (1993) identified by
means of endonucleasis Mspl three fragments of this gene
(4, 9 — 4, 2-kb were indicated as polymorphic fragments,

and 2,3-kb was indicated as a mono-morphic one). Sou -
million et al. (1997) tested polymorphism Mspl in
3 locations of the MYOG gene of pigs. These locations
were on the promoter, second intron and the 3’ end of the
gene. He tested 105 pigs that were not related to each
other and were selected from 7 breeds (Meishan, Pietrain,
Duroc, Hampshire, Great Yorkshire, Dutch Landrace and
wild pigs). The best location for the study of relationships
between PCR and RFLP and the variability of the charac-
teristics of meat within individual breeds of pigs, was
identified on the 3’ end of the gene.

MATERIAL AND METHODS

In the course of monitoring the influence of the poly-
morphic variants of the genes MYOG and MYF6 on indi-
cators of the fattening capacity and the quality of the meat,
70 pigs of the interbred combination (LW¢x D) x (LW, x
L) were tested at the test station in Ploskov/Lany. The feed
of the pigs was in accordance with to the standards for
nutrients (Sime&ek etal., 2000) in 3 phases with con-
tinual transfer.

After reaching a live weight of about 123 kg, the ani-
mals were slaughtered. During the course of this experi-
ment, the following indicators were monitored:

— average daily weight gain (g/day),

— live weight (kg),

— weight of the right side of the carcass (kg),

— backfat thickness measured above the last breast ver-

tebra (mm),

— weight and the proportion of the main meat parts (loin,
ham, shoulder, neck) (kg, %),

* The experiment was performed within the framework of the research plan QG60045, CMEPt No. MSM 6046070901.
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— fat content and the proportion of main meat parts
(kg, %),

— weight and proportion of loin (kg, %),

— weight and proportion of ham (kg, %),

— weight and proportion of neck (kg, %),

— weight and proportion of shoulder (kg, %),

— weight and proportion of belly (kg, %),

— lean meat content — ZP method (%).

Blood samples were taken in the slaughterhouse in test
tubes with K2EDTA. DNA was isolated by means of JET
Quick (Blood and Cell Culture) DNA SpinKit— GENOM-
ED —and stored at a temperature of 20 degrees below zero.
The analysis as such was performed by means of the PCR/
RFLP method. The polymorphism of the gene MYOG in
the 3" end was identified by means of the method described
by Soumillion etal. (1997) on 70 pigs. The polymor-
phism of the gene MYF6 at intron 1 was identified by
means of the method designed by Vykoukalova et
al. (2003) on 62 pigs.

The results of the tests were evaluated by statistical and
mathematical methods, the SAS programme, and the pro-
cedures MEANS, UNIVARIATE, GLM (SAS, 2001). The
differences among the individual monitored features were
tested by variance analysis. For the evaluation of the influ-
ence of a genotype the following model was applied:

Yijk:HJ"Gi +Pj+Hk e

When: p — the average of the population
G, — the stable effect of the genotype MYOG (AA, AB,
BB) or MYF6 (AA, AB, BB)
P, — the stable effect of sex
H, — the stable effect of weight

e — residual error

In both genes the allele A prevailed. This was also
demonstrated by Verner et al. (2007).

The number and frequency of the genotypes of both
genes within the monitored group of animals is included
in Table 2.

In the gene MYOG the genotype AA (48 individuals)
prevailed. The number of the genotypes BB (only 6 indi-
viduals) was the least. Ktosowska etal. (2004) stated
that the genotype BB of the gene MYOG predominates in
the hybrids. The genotype AA was not represented at all.
Kapetanski etal (2005) state that genotype AB pre-
dominates in the hybrids PLW x PL and (PLW x PL) x PI,
while the number of AB genotypes is the least.

In the gene MYF6 the most frequent genotype was AB
(23 individuals). The number of BB genotypes (only
18 individuals) was the least. The same sequence of geno-
types is presented by Verner et al. (2007) within the
Landrace and Large White breeds.

Table 3 evaluates the influence of the genotypes on the
selected indicators of the fattening capacity and the qual-
ity of meat.

No serious statistical differences were identified with
regard to indicators of the fattening capacity and the qual-
ity of meat within the genotypes of the gene MYOG.
Krzgcio etal (2007) found serious statistical differ-
ences (P < 0.05) with regard to the height of the backfat
thickness between genotypes AB and BB. Individuals with
genotype BB showed greater backfat thickness than those
with genotype AB. A serious statistical difference (P <
0.01) in the height of the backfat thickness was also iden-
tified by Cieslak etal. (2002). The backfat thickness
of animals with genotype BB was greater than that of the

Table 1. Frequency of the alleles of the genes MYOG and MYF6 within
the monitored group

RESULTS AND DISCUSSION MYOG MYF6
. Allel A B A B
The frequency of the genes MYOG and MYF6 within e
the monitored group is included in Table 1. Frequency 0.80 0.20 0.53 0.48
Table 2. Number and frequency of individual genotypes within the monitored group
MYOG MYF6

Genotype AA AB BB AA AB BB

Number 48 16 6 21 23 18

Frequency 0.68 0.23 0.09 0.34 0.37 0.29

Table 3. Influence of the genotypes of the genes MYOG and MYF6 on the selected indicators of the breeding ratio and the quality of meat

MYOG MYF6

Trait AA AB BB AA AB BB
Average daily weight gain (g/day) 893.0 937.0 884.0 893.0%* 895.0%* 925.0

Live weight (kg) 107.0 111.4 106.5 107.5 106.9* 109.2*
Weight of the right side of the carcass (kg) 42.8 44.0 41.9 42.7 42.5 433
Backfat thickness (mm) 19.6 20.8 20.0 19.1 19.3 21.2
Lean meat content — ZP method (%) 59.2 59.3 58.8 59.9 59.0 59.1

*(P<0.05)
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Table 4. Influence of the genotypes on the indicators of the weight of selected parts

MYOG MYF6

Trait

AA AB BB AA AB BB
Weight of main meat parts (kg) 22.8 23.7 232 232 22.9 23.1
Proportion of main meat parts (%) 53.4 53.8 55.4 54.3 539 533
Fat content of main meat parts (kg) 5.6 5.7 5.0 53 5.6 5.7
Proportion of main meat parts (%) 13.2 12.9 12.0 12.4 13.1 13.2
Weight of neck (kg) 2.9 3.1 3.2 3.1 2.9 3.1
Proportion of neck (%) 6.8 7.1 7.5 7.2 6.8 7.1
Weight of shoulder (kg) 43 4.5 4.2 43 43 4.4
Proportion of shoulder (%) 10.1 10.1 10.1 10.2 10.1 10.2
Weight of loin (kg) 5.8 6.1 6.0 6.0 5.8 5.8
Proportion of loin (%) 13.5 14.0 14.4 14.0 13.7 13.3
Weight of ham (kg) 9.8 10.0 9.8 9.8 9.9 9.8
Proportion of ham (%) 23.0 22.7 23.4 23.0 23.2 22.7
Weight of belly (kg) 7.6 7.8 7.4 7.5 7.6 7.5
Proportion of belly (%) 17.7 17.6 17.7 17.6 17.9 17.4

animals with genotype AB. In both studies no genotype
AA was identified.

Wyszynska-Koko etal (2006) presented seri-
ous statistical differences (P < 0.01) in the average daily
weight gain among the genotypes AA and BB, BB and AB.
The individuals with genotype AA showed a higher aver-
age daily weight gain than those with genotype BB. At the
same time, the individuals with genotype BB showed higher
average daily weight gain than those with genotype AB.

Within the gene MYF6 serious statistical differences
were identified in daily weight gain between genotypes
AA and AB. The average daily weight gain shown by in-
dividuals with genotype AB (895.0 g/day) was higher than
that of those with genotype AA (893.0 g/day). Serious sta-
tistical differences in the live weight (P < 0.05) were de-
termined between genotypes AB and BB. The individuals
with genotype BB showed a higher live weight (109.2 kg)
than those with genotype AB (106.9 kg). Verner et al.
(2007) did not identify any serious statistical differences
among the genotypes of the gene MYF6 with regards to
average daily weight gain, weight before slaughtering,
backfat thickness and lean meat content.

The influence of the genotypes on the indicators of the
weight of selected parts and their proportion is shown in
Table 4.

Within the genotypes of the genes MYOG and MYF6,
no serious statistical differences relating to the indicators
presented in Table 4 were identified.

Verner etal (2007) demonstrate serious statistical
differences (P < 0.05) between the genotypes AA and AB
with regard to the weight of the right side of the carcass.
The individuals with genotype AA showed a higher weight
of the right side of the carcass than those with genotype AB.
In addition, they identify serious statistical differences (P <
0.01) between genotypes AA and BB in the weight of the loin.
Genotype AA again showed a higher weight.

Wyszynska-Koko etal (2006) identified seri-
ous statistical differences within individual genotypes of
the gene MYOG with regard to the weight of the ham.
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Krzgcio etal. (2007) identified serious statistical dif-
ferences (P < 0.05) between genotypes AB and BB of the
gene MYOG with regard to the weight of the right side of
the carcass. The weight of the belly of those animals with
genotype BB was higher.

Verner etal. (2007) did not identify any serious sta-
tistical differences within the genotypes of the gene MYF6
with regard to the weight of the loin, ham and belly.

CONCLUSIONS

— In both genes the allele A predominated.

— Inthe gene MYOG, genotype AA (48 individuals) pre-
dominated. The number of genotype BB was the least
(6 individuals).

— Inthe gene MYF6, genotype AB (23 individuals) pre-
dominated. On the contrary, the number of genotype
BB was the least.

— In the course of monitoring the indicators of the fat-
tening capacity and the quality of meat, no serious
statistical indicators among the genotypes of the gene
MYOG were identified.

— In the gene MYF®6, serious statistical differences be-
tween genotypes AA and AB (P < 0.05) were identified
with regard to average daily weight gain. The indi-
viduals with genotype AB showed a higher average
daily weight gain (895.0 g/day) than those with geno-
type AA (893.0 g/day).

— With regard to live weight, serious statistical differ-
ences were identified between genotypes AB and BB.
The individuals with genotype BB showed a higher
live weight (109.2 kg) than those with genotype AB
(106.9 kg).

— With regard to weight as such, the proportion of the
main parts and selected parts of the carcass, no serious
statistical differences were identified within the geno-
types of the genes MYOG and MYFo6.
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Vliv geni MYOG a MYF6 na vybrané ukazatele vykrmnosti a jate¢né hodnoty prasat.

Scientia Agric. Bohem., 40, 2009: 212-215.

Geny rodiny MYOD hraji klicovou roli ve vyvoji a diferenciaci svalovych bunék béhem embryonalniho vyvoje.

Z tohoto diivodu jsou povazovany za kandidatni geny pro ukazatele masné uzitkovosti prasat. Cilem této prace bylo
stanovit vliv gent MYOG a MYF6, které patii do rodiny genit MYOD, na vybrané ukazatele masné uzitkovosti prasat.
Pro sledovani ukazatelii vykrmnosti a jate¢né hodnoty byl pouzit soubor 70 jate¢nych prasat kombinace kiizeni (BU x L)
x (BO x D). U sledovanych ukazateli vykrmnosti a jatecné hodnoty mezi genotypy genu MYOG nebyly zjistény zad-
né statisticky vyznamné rozdily. U genu MYF6 byly zjistény statisticky vyznamné rozdily (P < 0,05) u primérného
denniho pfirGstku mezi genotypy AA a AB. U zivé hmotnosti byly stanoveny statisticky vyznamné rozdily (P < 0,05)
mezi genotypy AB a BB. Mezi genotypy genit MYOG a MYFG6 nebyly zjistény zadné statisticky vyznamné rozdily
u hmotnosti a podilu hlavnich masitych ¢asti a vybranych jate¢nych partii.

MYOG; MYFG6; polymorfismus; jate¢na hodnota; masna uzitkovost; prase
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