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Executive Summary

Introduction

Pigs on highland area are an important source of protein for the people on highland
area. With lifestyle and culture of those people, black pigs are required for production.
However, these pigs have a slower growth rate. Out crossing method was used to improve
the growth performance traits of these pigs. However, the black spot color phenotypes were
observed in these pigs and were unaccepted for the farmer on highland area. Nevertheless,
several genes such as MCIR, ASIP and TYR have been reported that these genes are related
to skin color of mammals. However, the study about molecular genetics in pigs on highland

area has not been reported.

Objective

To identify the molecular markers for the characteristics of pigs on highland area

Methodology

The target genes of MCIR, ASIP and TYR were designed primers with 6 primer pairs
(MC1R727, MC1R370, ASIP-1, ASIP-2, TYR-1 and TYR-2). These primers were used to amplify
with PCR technique for polymorphism identification. The polymorphic molecular markers
were genotyped in 76 black pigs and 24 non-black pigs (control group). Moreover, association

of molecular markers and the coat color trait of pigs on highland area was analyzed.

Results

The results showed that four molecular DNA markers (MC1R727, MC1R370, ASIP-2 and
TYR-1) were segregated in the population of pigs on highland area. The MC1R727, MC1R370,
ASIP-2 andTYR-1 markers were significantly associated with characteristics of black color of
pigs (P<0.05). These markers (MC1R727, MCI1R370, ASIP-2 andTYR-1) could be identified the
black pigs with 83.15, 55.78, 67.36, 74.73 % accuracy (Table I). Combination of 2
(MC1R3704+MC1R727), 3 (MCIR370+MCI1R727+ASIP-2) and 4 (MC1R370+MCIR72 7 +ASIP-



2+TYR-1) molecular DNA markers could be identified the black pigs with 71.57, 75.78 and
81.05 % accuracy. (Table 1)

Table I: Molecular marker equation and accuracy for prediction of the black pigs on

highland area.

Molecular markers (X)  Equation Accuracy (%)
MC1R7272 (X1) y = 0.5017 + 0.1852 (X1) 83.15
MCIR370 (X2) y =1.1313 - 0.2568 (X2) 55.78
ASIP-2 (X3) y =0.5952 + 0.2449 (X3) 67.36
TYP-1 (X4) y = 0.8294 - 0.0560 (X4) 74.73
(X1) + (X2) y = 0.8872 + 0.19733 (X1) -0.2687 (X2) 71.57
(X1) + (X2) + (X3) y = 0.8106 + 0.14349 (X1) — 0.2446 (X2) + 75.78

0.1811 (X3)
(X1) + (X2) + (X3) + (X4) vy =0.95388 + 0.1830 (X1) — 0.2567 (X2) + 81.05

0.1580 (X3) - 0.1118 (X4)

Accuracy of the molecular marker of MC1R727 at 83.15 % was the highest levels of
this study. Moreover, the results of statistical analysis of the MC1R727 marker at 83.15 and 85
% accuracy levels with T-Test were consistent with Chi-square Test. No significant difference
between the accuracy levels at 83.15 and 85 % were found (P>0.05). That means the MC1R727
marker at 83.15 % accuracy of this study was not different from the expected accuracy levels
at 85 %. In another words, the MC1R727 marker could be classified the pigs on highland area
with no difference from the expected accuracy levels at 85%.

The results in this study indicated that the MCIR727 marker was highly significantly
associated with black color of pigs and this marker could be used to select the black

characteristics in pigs on highland area.



Conclusion
1) Four molecular markers of MC1R727, MC1R370, ASIP-2 and TYR-1 were segregated in
the black pigs on the highland area.
2) The MC1R727 marker could be identified the black pig the black pigs on the
highland area with 83.15 % accuracy.

Suggestion

Coat color of pigs is complex trait and influenced by a number of genes. Further
analysis should be study of additional genetic variation of MCIR gene well as the potential

candidate genes such as, v-kit Hardy-Zuckerman 4 feline sarcoma viral oncogene homolog

(KIT) gene.
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Abstract

Pigs on highland area are an important source of protein for the people on highland
area. With lifestyle and culture of those people, black pigs are required for production.
However, these pigs have a slower growth rate. Out crossing method was used to improve
the growth performance traits of these pigs. However, the black spot color phenotypes were
observed in these pigs and were unaccepted for the farmer on highland area. The objective
of this study was to study the association of melanocortin 1 receptor (MC1R), agouti signaling-
protein (ASIP) and tyrosinase (TYR) genes with characteristics of the pigs on highland area. Six
molecular DNA markers of MCIR, ASIP and TYR (MC1R727, MCIR370, ASIP-1, ASIP-2, TYR-
1 and TYR-2) were used to genotyping in 76 black pigs and 24 non-black pigs(control group).
The results showed that four molecular DNA markers were segregated in the population of
pigs on highland area. Whereas, two molecular DNA markers (ASIP-1 and TYR-2) were found
to be unsegregated in this pig population. The MCIR727, MC1R370, ASIP-2 and TYR-1 markers
were significantly associated with characteristics of black color of pigs (P<0.05). These markers
(MC1R727, MC1R370, ASIP-2 and TYR-1) could be identified the black pigs with 83.15, 55.78,
67.36, 74.73% accuracy. Combination of 2 (MC1R727 + MC1R370), 3 (MC1R727 + MC1R370+
ASIP-2) and 4 (MC1R727 + MCIR370 + ASIP-2 + TYR-1) molecular DNA markers could be
identified the black pigs with 71.57, 75.78 and 81.05% accuracy. The results in this study
indicated that theMC1R727 marker was highly significantly associated with black color of pigs

and this marker could be used to select the black characteristics in pigs on highland area.



