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Executive Summary

Black boned chicken is one economically important species and it has higher
market values (2-3 times) than the indigenous and commercial broiler chickens. The major
problem of the black boned chicken production in highland area is high variation of
characteristics. The selected sire and dam of black boned chickens could be not produced
the purebred black boned chicks. The growing chickens could not sell as the black boned
chickens. It has effects on economic losses and unacceptability for consumers. This problem
is still a major constraint on market development of black boned chickens. The black color
trait of the black boned chickens is related with melanin pigmentation or fibromelanosis
(dermal hyperpigmentation) in connective tissues (dermal, muscle and bone). The
characteristic of the black boned chickens was controlled with the fibromelanacsis gene (Fm
gene) or endothelin 3 (END gene) and sex-linked inhibitor of dermal pigment gene (Id gene).
From this information leading to apply the molecular marker for selection the parent stock
of black boned chickens to product the black boned chick. The objective of this study was
to association study of molecular marker of FM and /d genes with the black boned chicken
characteristics.

The method was carried out as follows: a total of 169 black boned chickens from
the implement areas of the Royal project foundation and 24 non-black boned chickens
(control group) consisting of Pradhuhangdum, commercial broiler and CheePha breeds were
recorded the characteristic phenotypes. Blood samples and breast muscles were taken.
DNAs were isolation from blood samples. Genotypes of these chickens were identified with
six DNA markers, consisting of FM assay A, FM assay B, /d000, /d542, 1d603 and /d881.
Association study of genotype markers with black boned chicken characterization was
analysis.

The results showed that the molecular DNA markers of FM and Id genes were
significantly associated with characteristics of the black boned chicken. The analysis of
additive model showed six markers were significantly associated with characteristics of the
black boned chicken. The analysis of recessive model revealed four markers were
significantly associated with characteristics of the black boned chicken. The analysis of
dominance model showed two markers were associated with characteristics of the black

boned chicken. These molecular markers could be clearly clustered the black boned



chickens from the non-black boned chickens with principal component analysis. The FM
assay A and FM assay B markers could be identified the black boned chicken with 92-95 %
accuracy and identified the non-black boned chickens with 85-90 %. No significant
association of these molecular markers with the breast muscle color trait of the black boned
chickens was observed. However, the [d542 marker tended toward an association with the
breast muscle color trait (P=0.08). The chickens with AA genotype had the breast muscle
color trait darker than those the chickens with AB genotype.

In conclusion, the molecular markers of FM and Id genes were found significantly
association with the characteristics of the black boned chickens. It could be clearly classified
the black boned chickens from the non-black baned chickens. No association of these
molecular markers with the breast muscle color trait was observed in this study.

These results indicated that the molecular markers of FM and /d genes can be
applied for classification the black boned chicken from non- black boned chickens. However,
these molecular DNA markers could not be identified the breast muscle color levels of
black boned chickens. Further association studies should be conducted on more candidate

genes for the breast muscle color trait of the black boned chickens.
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Abstract

The objective of this study was to study the association of fibromelanosis(FM)
andsex-linked inhibitor of dermal melanin gene (Id) with characteristics of black boned
chicken. Six molecular DNA markers (FM assay A, FM assay B, 1000, /d542, 1603 and/d881)
were used to genotyping in 169 black boned chickens, 10 commercial broilers, 10
Pradhuhangdum and 4 Chee-Pha chickens. The results showed that the molecular DNA
markers were significantly associated with characteristics of black boned chicken. The
principal component analysis showed molecular DNA markers could be clearly classified the
black boned chicken from non-black boned chickens. The FM assay A wagFM assay B
markers could be identified the black boned chicken with 92-95 % accuracy and could be
identified the non-black boned chicken with 85-90 % accuracy. Moreover, the /d542 marker
tended toward an association with the breast muscle color trait of black boned chickens
(P=0.08).The chickens with the AA genotype had darker the breast muscular color values
than those the chickens with the AB genotype. No association of FMassay A, FM assay B
andld603 markers with the breast muscle color of black boned chickens were observed.
These results indicated that the molecular markers of FM and Id genes could be classified
the black boned chicken from non-black boned chickens. However, these molecular DNA

markers could not be identified the breast muscle color levels of black boned chickens.



