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Abstract: BoLa DRB3.2 gene plays an important role in immune response against an infectious disease in
catlle. BOLA DRB3.2 gene encodes the $1unit of MHC molecule as a part of the receptor binding site that
initiates the immune response. This research aimed to explore the characteristic of BoLA DRB3.2 gene in
Taro cattle. Fifteen blood samples of Taro cattle were taken aseptically from jugular vein using vacutainer
with 5% EDTA. The DNA was extracted and isolated from the whole blood and the segment of the BoLA
DRB3.2 gene was amplified using primer F: 5’ATCCTCTCTCTGCAGCACATTTCC-3" and R: 5'-
TTTAAATTCGCGCTCACCTCGCCGCT-3'". The PCR products were then sequenced and analyzed descriptively
using MEGA 5. The results showed that the BoLA DRB3.2 gene was 302 bp of length containing 17 bp of intron
57,267 bp of exon 2 and 18 bp of intron 3’. Nucleotide translation started from 18 to 284 and produce 89 amino
acids. Along the sequences there were 2 sites of single nucleotide polymorphism (SNP) 70A/G and 71G/C
which producing 3 haplotypes of BoLA DRB3.2 gene in Taro cattle. In the case of amino acid sequences, there
is a substitution at amino acid 24R/A/T that make a few changes of the hydrophobicity. It can be concluded

that the polymorphism of BoLA DRB3.2 gene in Taro cattle is low.
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INTRODUCTION

Taro cattle is one of local Indonesia native cattle
which is only found at a small isolated conservation forest
in Taro village, Gianyar Bali. Local people treat them as a
sacred animal, forbidden for meat consumption and not
been used in farmer production or plantation. Local
people use them in religion ceremony. Phenotypically,
Taro cattle is similar to Bali cattle except of white coat
covering all over the body. Morphometric study showed
that average body measurement of Taro cattle lower than
Bali cattle and Achai cattle from Pakistan also Red
Chitagong cattle from Bangladesh [1]. Taro cattle could be
a different breed from Bali cattle, but need more scientific
data to support this hypothesis. Because of isolation in a
small conservation forest, the Taro cattle tends to highly
inbreed and prone to extinct. Recently, there were only
33 individuals in this population [1]. Taro cattle is one of
genetic resources that have to be conserved. Improved
raising management have been doing by local government

as a part of conservation effort. Recording all of
scientific data including genetic data base is importance
to support a wise conservation management programs.
The genetic characterization is essential prerequisite for
a conservation program to be effective and meaningful [2].
However, the genetic study on the Taro cattle is lack and
almost none.

Animal survival including cattle is much influenced
by the gene in response to disease. MHC is a fundamental
part and plays an important role to the immune system in
vertebrata [3]. Genes that encode MHC molecules [4-6]
are the most polymorphic genes in vertebrates [7]. The
variation of the MHC genes influences the susceptibility
of animal to a wide variety of infectious diseases [8].
BoLA DRB3.2 is a gene that encode MHC class II
molecule of cattle [9] and is considered as a suitable
marker for genetic diversity studies [10].

BoLA DRB3 genes are highly polymorphic
[2,7,11,12]. The polymorphism of BoLA DRB3.2 genes
confines mainly to second exon that responsible for
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peptide binding site [10, 7]. The synonimous and
nonsynonimous  substitutions of nucleotides of
DRB3 genes occur in bovine. The polymorphism at amino
acid levels tends to be clustered around the site of
peptide binding region, especially amino acid residues
at position 11 and 37 [4]. The present study aimed to
characterize the BoLA DRB3.2 gene in Taro cattle.

MATERIALS AND METHODS

A total of 15 blood samples approximately 10 ml each
was taken aseptically by vacutainer with EDTA 5% from
jugular vein of Taro cattle. DNA was then isolated from
the whole blood and extracted using DNA extraction kit
(PureLink™ Genomic Mini Kit Invitrogen). The BoLA
DRB3.2 gene was amplified by PCR using primer (F) 5'-
ATCCTCTCTCTGCAGCACATTTCC-3" and (R):5'-
TTTAAATTCGCGCTCACCTCGCCGCT-3" proposed by
Van Eijk et al. [13]. The reaction was carried out with final
volume about 25 pL. Each reaction contained 1x PCR
buffer, 1.5 mM MgCL,, 0.2 mM dNTP, 0.2 uM each primer,

1 unit Taq DNA polymerase, 2 uL. DNA template and
deionized water. The PCR reactions were done using
Applied Biosystems 2720 Thermal Cycler. The PCR
contained 3 holdes, that were pre PCR: denaturation at
94°C for 5 minute, PCR30 cycles including the
denaturation at 94° C for 1 minute, annealing at 56°C for
55 seconds and elongation at 72° C for 1 minute, post
PCR: elongation at 72° C for 5 minute. The PCR products
were separated on 1.5% agarose gel electrophoresis
migrated at 50 V for 30 minutes and stained with ethidium
bromide. The PCR products were then sequenced. The
sequence results were analyzed using MEGA [14].

RESULTS AND DISCUSSION

The PCR product of DNA segment of BoLA DRB3.2
gene of Taro cattle is 302 bp, consisted of 17 bp intron 5°,
267 pb of exon 2 and 18 bp of intron 3’. There were 3
haplotypes of BoLA DRB3.2 gene in Taro cattle that
have been registered to the Genebank with the access
number KT722740, KT722741 and KT722742 [15,17].

Table 1: Nucleotide sequence alignment of the three haplotype of BoLA DRB3.2
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Table 2: Amino acid sequence alignment of the three haplotype of BoLA
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Haplotype KT722741 is the common haplotype of BoLA
DRB3.2 allele of Taro cattle with the frequency of 75%.
The frequency of KT722740 and KT722742 are 12, 5%
each. There were two sites of single nucleotide
polymorphisms (SNP) at position 70A/G, 71G/C
presented in Table 1. Substitution of nucleotide at
position 70 and 71 caused amino acid changes at position
24R/A/T presented in Table 2. Amino acid substitution at
position 24 caused hydrophobicity changes presented in
Table 3.

DNA fragment of BoLA DRB3.2 gene of Taro
cattle was 302 bp containing of 17bp of intron 5°, 267 bp
of exon 2 and 18 bp of intron 3’. Similar PCR product

(302bp) of BoLA DRB3.2 in Bos taurus was
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reported by Sun et al. [18]. Aravandakshan and
Nainar [19] reported that PCR product was 304 bp in
Ongole cattle. Wu ef al. [20] reported that the PCR
product of BoLA DRB3 in Chinese Holstein was
267 bp of exon 2, 14 bp of intron 5° and 3 bp of
intron 3’. In contrast, Oprzadek et al. [21] found the size
of PCR product of BoLA DRB3 gene 284 bp in Polish
Holstein Friesian cattle. Chakraborty, et al. [22] also
reported that the PCR product of BoLA DRB3.2 in
Sahiwal cattle was 284 bp composed of 17 bp intron 5’
and 267 exon. The size of the PCR product of the
BoLA DRB3 gene varies, depends on the primer uses.
They are different in intron 5’ and intron 3’, but not for the
second exon.

Table 3: Hydrophobicity of amino acid sequence of the three haplotype of BoLA DRB3.2 gene in Taro cattle
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ProtScale output for user sequence
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Along 302 bp of BoLA DRB3.2 Taro cattle, codon
sequences (CDS) start from nucleotide number 18 to 284
which deduces 89 amino acids (Table 2). Nucleotide
position at 70 and 71 were the variable site of BoLA
DRB3.2 in Taro cattle, in which nucleotide substitutions
occur (Table 1). The nucleotide substitutions at position
70 and 71 causes changes of amino acid at number 24 from
R (Arginine) in haplotype KT722741 [17] to A (Alalnine)
in haplotype KT722740 [16] and T (Threonine) in
haplotype KT722742 [18]. The substitution amino acid at
24 is common for BoLA alleles. Two different amino acids
have been recorded at position 24 in BoLA alleles namely
L (Leucine) and V (Valine) [23, 7], but the present study
found that at position 24 was occupied by Arginine (R),
Alanine (A) and Threonine (T). Almost all of the amino
acids comprise the BoLA molecules in Taro cattle are
hydrophilic, with some of them form hydrophobic groove.
Amino acids changes cause changes in hydrophobicity
of the groove, but do not much change the entire amino
acids hydrophobicity (Table 3).

CONCLUSIONS

BoLA DRB3.2 gene of Taro cattle was 302 bp
containing 17 bp of intron 5°, 267 bp of exon 2 and 18 bp
of intron 3’. The codon sequences start from nucleotide
number 18 to 284 and deduce 89 amino acids. There were
2 variable site of BoLA DRB3.2 gene in Taro cattle with
Single Nucleotide Polymorphism (SNP) at positions 70
A/G and 71 G/C, with caused amino acids substitutions at
position 24 R/A/T. Polymorphism of BoLA DRB3.2 gene
in Taro cattle is low.

ACKNOWLEDGMENTS

This research was financially supported by
DIPA PNBP fund of Udayana University through
the HUPS research program with the contract
number: 391-10/UN14.2/PNL.01.03.00/2015. We thank
the head of Desa Adat Taro for making the samples
available.

REFERENCES

1. Heryani, L.G.S.S., ILN. Wandia, .LW. Suarna and
LK. Puja, 2016. Morphometric Characteristic of
the Taro White Cattle in Bali. Global Veterinaria,
16(3): 215-218,2016. © IDOSI Publications, 2016 DOL:
10.5829/idosi.gv.2016.16.03.10211.

45

2.

10.

Nassiry, M.R., F.E. Shahroudi, M. Tahmoorespur and
A. Javadmanesh, 2008a. The Diversity of BoLA-
DRB3 Gene in Iranian Native Cattle. Asian-Australian
J. Animal Sci., April, 2008. http:// findarticles.com/
p/articles/mi_6917/is_4 21/ai_ n 28511029.

Behl, J.D., N.K. Verma, N. Tyagi, P. Mishra, R. Behl
and B.K. Joshi, 2012. The major Histocmptability
Complex in Bovine: Review. Veterinary Science,
pp: 1-12. Article ID 87270. doi:10.5402/2012/872710.
Yasmeen, A., S.K. Sherwani, Z.U. Rehman, M.E.
Babar, N. Ahmad, Z. Ullah, Syed, M. Hussain,
M. Intzar, M.Z. Tahir and T. Hussain, 2014. Major
histocmpatibilty complex class-I gene: Role in marker
assisted selection in Caprine and Ovine species.
World Applied Sciences Journal, 31(5): 741-744,2014
ISSN 1818-4952 © IDOSI Publications, 2014 DOI:
10.5829/idosi.wasj.2014.31.05.82365.

Baghizadeh, A., M. Bahaaddini, M.R. Mohamadabadi
and N. Askari, 2009. Allelic variations in exon 2 of
Caprine MHC class I DRB3 gene in Raeini Cashmere
Goat. American-Eurasian J. Agric. & Environ. Sci.,
6(4): 454-459, 2009 ISSN 1818-6769 © IDOSI
Publications, 2009.

Ibrahim, E.A., N.A.T Allam, E.E.Z. Kotb, G.A. El-
Rafey, M.M. Alaa El-Deen and M.G. Fadlallah, 2012.
Sequence based typing-study on the relationship
between subclinical mastitis and BoLA-DRB3.2*
allelic polymorphism in Egyptian cows. Global
Veterinaria, 9(1): 08-22,2012 ISSN 1992-6197 © IDOSI
Publications, 2012.

De, S., R.K. Singh and B. Brahma, 2011. Allelic
diversity of major histocompatibility complex class II
DRB gene in Indian cattle and buffalo. Molecular
Biology International, Artcle ID 120176, pp: 7. doi:
10.4061/2011/120176.

Penn, Dustin, J., 2002. Major Histocompatibility
Complex (MHC). Encyclopedia of Life Sciences.
Macmillan Publishers Ltd, Nature Publishing Group
/ www.els.net.

Sharifzadeh, A. and A. Doosti, 2011. Polymorphism of
BoLA-DRB 3.2 gene in Iranian native cattle by using
PCR-RFLP method. J. Cell Anim. Biol., 5(3): 47-52.
Available on line at http//www:academicjournals.org/
JCAB.

Takeshima, S., N. Saitou, M. Morita, H. Inoko and
Y. Aida, 2003. The diversity of Bovine MHC Class II
DRB3 Genes in Japanese Black, Japanese Shorthorn,
Jersey and Holstein Cattle in Japan. GENE, 316(200):
111-118. Available online at www.sciencedirect.com.



11.

12.

13.

14.

15.

17.

Global Veterinaria, 18 (1): 41-46, 2017

Jeong, H.J., M.S.A. Bhuiyan, J.S. Lee, S.L. Yu,
B.C. Sang, D. Yoon, J.T. Jeon and J.H. Lee, 2007.
Characterization of BoOLA-DRB3.2 Alleles in Hanwoo
(Korean cattle) by sequence based typing (SBT).
Asian-Aust. J. Anim. Sci., 20(12): 1791-1797.
Nassiry , M.R., B. Sadeghi, R. Tohidi, J.T. Afshari
and M. Khosravi, 2008. Comparison of bovine
lymphocyte antigen DRB3.2 allele  frequency
between two subpopulations of Iranian holstein
cattle. African J. Biotechnol., 7(15): 2671-2675, 4
August, 2008. Available online at http://www.
academicjournals. org/AJB.

Van Eijk, M.J.T., J.A. Stewart-Haynes and H.A.
Lewin, 1992. Extensive Polymorphysm of the
BoLA-DRB3 Gene Distinguished by PCR-RFLP.
Anim. Genet., 23: 483-496.

Tamura, K., D. Peterson, N. Peterson, G. Stecher,
M. Nei and S. Kumar, 2011. Evolutionary genetics
analysis using maximum likelihood, evolutionary
distance and maximum parsimony methods. Mol. Biol.
Evol, 28(10): 2731-2739. 2011 doi:10.1093/ molbev/
mrs121.

Soma, I.G. and ILN. Wandia, 2016. Bos javanicus
MHC class II antigen (BoLA-DRB3.2) gene, BoLA-
DRB3.2-Taro_1 allele, partial cds. GenBank:
KT722740.1 https://www.ncbi.nlm.nih.gov/
nuccore/989001047/.

. Soma, I.G. and I.LN. Wandia, 2016. Bos javanicus

MHC class II antigen (BoLA-DRB3.2) gene, BoLA-
DRB3.2-Taro 2 allele, partial cds. GenBank:
KT722741.1 https://www.ncbi.nlm.nih.gov/nuccore/
989001049/.

Soma, I.G. and I.LN. Wandia, 2016. Bos javanicus
MHC class II antigen (BoLA-DRB3.2) gene, BoLA-
DRB3.2-Taro 3 allele, partial cds. GenBank:
KT722742.1 https://www.ncbi.nlm.nih.gov/nuccore/
989001051/.

46

18.

19.

20.

21.

22.

23.

Sun, D., S. Dong, F. Tian and Y. Zhang, 2005. Bos
taurus clone 1-DRB3-03 MHC class IT antigen (BoLA-
DRB3) gene, BoLA-DRB3*R allele, exon 2 and partial
cds. Animal Genetics and Breeding, Animal Science
and Technology College of China Agriculture
University, Yuanmingyuan Westen Road 2, Beijing
100094, China.

Aravandakshan, T.V. and A.M. Nainar, 1999. Genetic
polymorphism of BoLA-DRB3 gene in Jersey
Crossbreed and Ongole cattle revealed by PCR-RFLP.
Indian Journal of Animal Science, 69(6): 424-427.
Wu, X.X., Z.P. Yang, X.L. Wang, Y.J. Mao, S.C. Li,
X.K. Shi and Y. Chen, 2010. Restriction fragment
length polymorphism in the exon 2 of the BoLA-
DRB3 gene in Chinese Holstein of the south China.
J. Biomedical Science and Engineering, 3: 221-225.
doi:10.4236/jbise.2010.32030  Published Online
February 2010 (http://www.SciRP.org/journal/jbise/)
Oprzadek, J., P. Urtnowski, G. Sender, A. Pawlik and
M. Lkaszewicz, 2012. Frequency of BoLA-DRB3
alleles in Polish Holstein-Friesian cattle. Animal
Science Papers and Reports, 30(2): 91-101.
Chakraborty, D., A. Singh, M.S. Tantia, A. Verma and
A K. Chakravarty, 2015. Genetic Polymorphism of
BoLA DRB3.2 Locus in Sahiwa Cattle. Animal
Science Reporter, 9(1), January.

Takeshima, S.N., Y. Sarai, N. Saitou and Y. Aida, 2009.
MHC class II DR classification based on antigen-
binding groove natural selection. Biochemical and
Biophysical Research Communications, 385: 137-142.
doi:10.1016/j.bbrc.2009.04.142.



