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Executive Summary

Introduction

Black boned chicken is one economically important species and it has higher
market values 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
obstacle on market development of black boned chickens. In previous study, the molecular
markers of FM and Id genes were analyzed in the black boned chicken. The FM and Id
markers could be classified the black boned and non- black boned chickens with 92-95 and
85-90%, respectively. However, no significant association of these molecular markers with
the breast muscle color trait of the black boned chickens was observed.

In this study, the molecular markers of coat color genes were more characterized in
the black boned chickens. The melanocortin 1 receptor (MCIR) and promelanin 17 (PMEL17)
play a major role of melanin pigmentation in animals. It has been reported that the genetic
variation of these genes was related to the expression levels of eumelanin and phaeoelanin
in cells. Then the MCIR and PMEL17 can be regarded as candidate genes for the black

boned chicken characteristics.

Objective
To study the molecular markers of MC1R and PMEL17 genes for indicating the black

boned chicken characteristics.

Results

Association study between the DNA markers of MCIR and PMEL17 genes and the
black boned chicken characterization was examined in a total of 166 black boned chickens

from the implement areas of the Royal project foundation and 54 non-black boned chickens



(control group) consisting of Pradhuhangdum, commercial broiler, Chee, and Chee-Pha
breeds. Phenotypes of chicken characteristics were recorded. Blood samples and breast
muscles were collected. DNAs were extracted from blood samples with phenol-chloroform
method. Genotypes of these chickens were detected with MCIR and PMELI7 markers.
Association study of genotype markers with black boned chicken characterization was

analysis. These results were described as follows.

1. Identification of polymorphisms of PMEL17 and MC1R in black boned chicken.

The PMEL17 polymorphisms were 9 bp insertion/deletion in exon 10 and were
detected with polyacrylamide gel electrophoresis. The MCI1R fragments of the black boned
chicken were amplified with 5 primers and the polymorphisms were screened using SSCP
methods. The polymorphisms of MCIR-2 fragment were detected with restriction enzyme

Mscl.

2. Analysis of association between the MC1R and PMEL17 markers and the black boned
chicken characterization.

The results revealed that the PMEL17 and MCIR-2 markers were significantly
associated with characteristics of the black boned chicken. The analysis of recessive model
of PMEL17 marker showed highest significantly associated with characteristics of the black
boned chicken. The analysis of additive model of MCIR-2 marker revealed highest
significantly associated with characteristics of the black boned chicken. Moreover, the
PMEL17 and MC1R-2 markers could be identified the black boned chicken with 72.84 and

82.03 % accuracy, respectively.

3. Association of the DNA markers of FM and /d genes with breast muscle color of the

black boned chickens.

A total of 60 animals of the black boned chickens were obtained from the Royal
Project and the breast muscle colors were observed. The breast muscles colors were
classified as 3 levels (pink, gray, and black). The PMEL17 marker revealed only one genotype

(no polymorphism) in these samples. This marker could be not used for association study



with the breast muscle color trait. The MC1R-2 marker showed significant association with
the breast muscle color trait (P=0.0002). The chickens with E/E genotype had the breast

muscle color trait darker than those the chickens with E/e genotype (Table 1).

Table 1. Association of the DNA markers of MC1R-2 with breast muscle color of the black

boned chickens.

Pigmentation levels of breast muscles

Markers P-value
E/E E/e e/e
MC1R-2 2.19+0.09 1.00+0.28 - 0.0002
Conclusion

1) The significant association of molecular markers of PMEL17 and MCIR genes with black
boned chicken characterization was found.

2) The PMEL17 and MCIR marker could be identified the black boned chicken with 74.84
and 82.03% accuracy, respectively.

3) The MCIR-2 marker showed significant association with the breast muscle color trait
(P=0.0002). The chickens with E/E genotype had the breast muscle color trait darker than

those the chickens with E/e genotype

Suggestion

Skin and meat color of chicken are complex traits and influenced by a number of
genes. Further analysis should be study of another genetic variation of the MCIR gene
(MC1R-1, MCIR-4, MCIR-5 and MCI1R-6) as well as the potential candidate genes such as,

tyrosinase (TYR) or agouti signaling protein (ASIP) genes.
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Abstract

The objective of this study was to study the association of promelanin 17 (PMEL17)
and melanocortin 1 receptor (MC1R) gene with characteristics of black boned chicken. Two
molecular DNA markers (PMEL17 and MCIR) were used to genotyping in 166 black boned
chickens and 54 control group chickens. The results showed that the molecular DNA markers
were significantly associated with characteristics of black boned chicken. The PMEL17 and
MCIR markers could be identified the black boned chicken with 72.84 and 82.02% accuracy,
respectively. Moreover, the MC1R marker was significantly associated with breast muscle color
trait of black boned chickens (P=0.0002). The chickens with the E/E genotype had darker the
breast muscular color values than those the chickens with the E/e genotype. The results

indicate that these genetic markers are related to the black boned chicken characteristics.



