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Abstract. One of the obstacles in the development of Bali cattle is a common disease such as
Jembrana, Brucellosis or Anthrax. Breeding programs for disease resistance are an effont to
produce superior livestock resistant to disease. The Major Histocompatibility Complex (MHC)
is a group of loci that consists of a collection of important (major) genes that control the
immune response. It is known that alleles variations of the MHC genes have a relationship with
natural immunity to several discases in cattle. The aim of this swdy was to identify the
diversity of MHC genes in the Bali cattle population at the Maiwa Breeding Center (MBC). A
total of 629 heads of Bali cattle were used as samples in this study. The MHC DRB3 gene was
amplified with primers flanking the region of exon 2 using a PCR machine. The product of
amplification is 284 bp in lenght. Genotyping and identification of the MHC alleles were
carried out by the PCR-RFLP method using Pyl restriction enzymes. The results showed that
the alleles variation of the MHC gene showed that P allele frequency were 0.856 and 0.938,
while the p allele were 0.145 and 0.062 in Barru and Enrckang population, respectively.
Observed heterozygosity values obtained in 0.144 showed that the genetic divensity of the
MHC genes in the Bali catle population at MBC was low. The chi-square values (p<0.05)
showed that the MHC gene of the Bali cattle at MBC was not in the Hardy Weinberg
equilibrium and indicated the possibility of a strong selection of the MHC gene. MHC gene
diversity data can be used as one of the references to develope Bali cattle at the MBC.

1. Introduction

Indonesia is a country with high biodiversity, namely Bali cattle. As an [ndonesian native cate. Bali
cattle have spread throughout the Indonesian territory and are kept generally on smallholder farms.
Bali cattle have high adaptability to harsh environments, however. these cattle have a susceptibility to
several types of diseases. including Jembrana. Anthrax, and Brucellosis. These diseases, which often
infect Bali cattle in small farmers including breeding centers managed in partnership with
communities such as the Maiwa Breeding Center, in Barru and Enrekang regency in South Sulawesi
province, Indonesia.
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The effort to improve the genetic quality of Bali cattle is conducting selection to produce superior
Bali cattle stock seeds that are resistant to disease. Genotypic detection of bovine lymphocyte antigens
is one way to reveal problems with the immunogenetic concept. The genetic approach concept
controling the difference in reactivity of the une response and the susceptibility of the body to
disease. Lymphocyte antigen in cattle as ajor Histocompatibility Complex (MHC) or BoLA
(Bovine Lymphocyte Antigen). is one of the surface antigens found in nucleated cells, especially
lymphocyte cells, which were more immunogenic compared to other surface antigens. Cisa
glycoprotein consisting of a collection of important (major) genes, which were divided mto three
classes. namely MHC class I class I1 and class 1T [1, 2]. MHC in each species has a high
polymorphism.

The polymorphism of the MHC gene can cause changes in genetic characters that are different
from their parents. Genetic diversity in a Bali cattle population will result differences immune activity
cach inﬁ!ual in a population. This will affects the resistance and susceptibility of individuals to
disease. The purpose of this study was to identify the diversity of MHC gene alleles in the Bali cattle
population in the Maiwa Breeding Center, through the characterization of the MHC gene it is expected
to be one of the information that can provide an overview of the genetic quality of Bali cattle produced
in a breeding program managed by Maiwa Breeding Center (MBC).

2. Method

2.1. Blood samples collection and DNA extraction

A total 0f 629 Bali cattle from MBC partrf@farmers spread across two regencies (Barru = 475 heads
and Enrckang = 154 heads) werc sampled i this study. Blood samples of those cattle were collected
from the jugular vein using vacuteiner plus EDTA tube contaig#® which was then stored at -20 °C
before DNA extraction. DNA was extracted using the Geneaid DNA extraction kit by following the
protocol provided.

2.2. MHC allele identification

To identify MHC gene alleles, a pair of primers [3] was used to verify the exg@gl 2 MHC gene segment.
Prediction of the target length of an amplicon was 284 bp. PCR reactions were performed in 2
aliquot containing 100 ng DNA templates, 0.25 mM forward and reverse primer, 150 uM dNTP, 2.5
mM Mg** and | Unit of Tag DNA polymerase. The PCR f#ptocol was used as follows: 2 minutes
initial denaturation at 94 °C. then continued with 35 cycles of denaturation at 95 °C for 45 seconds,
annealing temperatur at 64 °C for 60 seconds and extension at 72 °C for 60 seconds. Then continued
with a final extension at 72 °C for 5§ minutes. PCR products then were visualized on 1.5% agarose gel.
MHC alleles were identified with PCR-RFLP method. The PCR product were digested Pstl
enzyme restriction in 7 pl aliquots. Restriction fragments were subjected to electrophoresis n 1.5 %
agarose gel with ethidium bromide in 1x TBE buffer. Alleles were identified based on the separation
rate of the restriction DNA bands.

2.3, Statistical analysis
All genetic diversity data were analyzed by using Popgene32 software version 1.31 [4] to calculate
allele frequencies. Hardy-Weinberg equilibrium, observed and expected heterozygosity.

3. Results and discussion

Based on the research, it was found that the MHC DRB3 exon 2 gene was successfully amplified
using the SensoQuest Germany thermocycler machine, with annealing temperature of 64 °C. The
results of gene segment amplification can be visualized in the 1.5% agarose gel presented in figure 1.
The product length of the MHC gene amplification DRB3 exon 2 was 284 bp. This was consistent
with the research produced by [5. 6] who reported the length of PCR products (284 bp) for MHC
(BoLA). After DNA extraction process and amplification, it proceed o the genotyping stage using the

[




1st International Conference of Animal Science and Technology (ICAST) 2018 10P Publishing

IOP Conf. Series: Earth and Environmental Science 247 (2019) 012037 doi:10.1088/1755-1315/247/1/012037

Psi restriction enzyme. Based on the genotyping results, heterozygosity data included observed and
expected heterozygosity, alleles and genotypes frequencies and H-W equilibrium for these genes in the
population were obtained.

&~ 284 bp

Figure 1. PCR amplification of MHC DRB3 gene exon 2 region in Bali cattle population

The results of the MHC RFLP gene are presented in figure 2. The PCR-RFLP result showed that,

two types of u? were obtained with different fragment lengths, namely the P allele with a fragment
length of 226, 44'and 15 bp, and p allele with 270 and 15 bp. respectively.

- 270 bp
200 bp =il e G .- - &= 226 bp

Figure 2. PCR-RFLP of MHC DRB3 exon 2 genotyping with Psil enzyme restriction.

The results show that predominant MHC alleles found in Bali cattle populations at MBC were P
alleles with frequency of 0.856 and 0.938 at the Barru and Enrekang population. respectively. These
results was similar to the result reported by [7] who identified MHC gene variations in the Bali cattle
population in South Sulawesi rural areas.
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The gscrvcd and expected heterozygosity of MHC DRB3 gene in both population presented in
table 2. alt showed that, The MHC gene heterozygosity in both populations were low, This
indicated that the genetic diversififol the MHC gene, especially the locus of Psil in the population of
Bali cattle was low. (3] reported that the genetic diversity of the MHC gene at the Haelll locus in the
Bali cattle population at South Sulawesi was quite high with the discovery of at least 5 alleles
varation. MHC DRBgERocus is one of the most polymorphic locus in class Il in cattle.
Approximately 64 MHC DRB3 exon 2 alleles have been identified by the PCR-RFLP method [8, 9].
And by sequencing of cloned genomic DNA were identified approximately 89 alleles of MHC gene
[10, 1112, 13, 14, 15. 16, 17].

Table 1. Allele and genotype frequencies of MHC DRB3 gene in Bali cattle at Maiwa Breeding

Center.
~ MBC Bali Caule Population Genotype Frequency Allele Frequency
(n) PP Pp P P P
rénrfurkcgc‘nc)’r(-tﬁb S om 047 006 T 0856 0144

Enrekang Regency (154) 0.90 0.08 0.02 0938 0.062

" Note : n = number of samples (heads)

The chi-square values (p<(0.05) showed that the MHC gene in the Bali cattle population at Maiwa
Breeding Center was not in the Hardy Weinberg equilibrium. Indicated that there is strong possibility
selection of the MHC gene at Maiwa Breeding Center. MHC gene diversity data can be used as one of
the references to develope Bali cattle at Maiwa Breeding Center.

2
Table 2. Observed and expected heterozygosity of MHC DRB3 gene in Bali catle at Maiwa
Breeding Center

MBC Bali Cattle Population Heterozygosity

(n) Obs (Ho) Exp (He) Average x)
Barru Regency (475) 0.166 0.247 0.207 51.08
Enrekang Regency (154) 0.( 0.116 0.115 12.09
Note : n=number of samples (heads). Ho= observed heterozygosity; He= expected heterozygosity; X’=chi-
square
Conclusion

e PRnetic diversity of the MHC gene of Bali cattle population at MBC is an important information
that can be used as a reference in Bali cattle breeding programs for disease resistance.
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