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Abstract

Muscle growth is an economic trait in the poultry industry, since increased muscle growth
results in increased meat production. In this project, the aim of the study was to evaluate genes
that may be involved in muscle growth, carcass traits and meat quality in Thai native chicken. A
total of 500 samples including 100 samples of each chicken group: Thai native chicken Pradoo-
Hang dam KKU55 (PD), Chinese black bone (CB), the crossbred between Pradoo-Hang dam
KKU55 sire x Chinese black bone dam (PDCB), the crossbred Chinese black bone sire x
Pradoo-Hang dam KKU55 dam (CBPD) and broiler were investigated using polymerase chain
reaction-restriction fragment length polymorphism (PCR-RFLP) analysis to explore variation in
three candidate genes. These genes included: the Pituitary-Specific transcription factor (PIT7),
the myostatin, the Transforming growth factor beta 3 (TGF—,B3). These genes have been
previously reported to influence muscle growth rate, meat production and other production traits

in animals.

The results revealed genetic variation at all the loci tested in the chicken studied. The variation
in each gene was tested for its association with production traits. In CBPD, the presence of
genotype CT of PIT1 was associated with increased birth weight, increased L* value of
drumstick, increased shear force value of thigh and drumstick, increased cooking loss value of
drumstick and increased water holding capacity of thigh and drumstick (P<0.05), whereas it was
decreased shear force value in breast meat. In PDCB, the presence of genotype CC was
associated with increased ADG at 8 weeks and decreased FCR at 8, 10, 12 weeks. There was
no association between PIT1 with the measured traits in others. Variation of myostatin, in
PDCB, the presence of genotype GA was associated with increased body weight at 4 weeks.
Genotypes AA was associated with decreased L* value of breast meat and decreased b* value
of drumstick. In broiler, the presence of genotype AA was associated with increased b* value of
breast meat, while in CB it was associated with increased FCR. In PD, the presence of
genotype AA and GG were associated with increased L* value of breast meat, and genotype
GA was associated with increased water holding capacity in drumstick (P<0.05). Variation in
TGF-,B3, in PDCB, the presence of genotype BB was associated with increased ADG at 12
weeks, the presence of genotype AA and AB was associated with increased body weight at 0,
2, 4 weeks. Also, genotype AB was associated with increased L value of thigh. In CB, the
presence of genotype BB was associated with increased body weight, increased drumstick and

wing weight (P<0.05). Similarly, in broiler, the presence of genotype BB was associated with



increased drumstick. Genotype AA was associated with decreased FCR. Genotype AB was

associated with increased water holding capacity of breast meat (P<0.05).

Together, these data suggest that genetic variation in PIT1, myostaitn and TGF—,33 may be
involved in skeletal muscle growth and meat production in chicken. The variation detected in
this study might underpin the development of gene markers for improved muscle growth
carcass traits and meat quality in native chicken. Given that these results could be of bengfit to

the native chicken and poultry industry, the genes warrant further investigation.
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