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ABSTRACT

We analyzed the mitochondrial
cytochrome b sequences of bantengs (Bos
javanicus) domesticated in Lam Pao Wildlife
Conservation Development and Promotion
Station, Kalasin Province, which were donated
by the Indonesian government. A total of 373
nucleotide and 117 amino acid positions of the
Cyb gene were sequenced and compared
among the banteng isolates as well as other
species of Bovidae. The bantengs
domesticated in Kalasin showed 100% identity
with the Indonesian bantengs and were more
closely clustered with the gaur, Bos gaurus and
Bos frontalis instead of a clade of Thai and
Cambodian bantengs. Thus, the Kalasin
banteng represent a pure strain of B. javanicus,

Indonesian banteng.
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INTRODUCTION

The total number of wild bantengs is

estimated to range between 5,000 and 8,000
animals being located in Bangladesh, Brunei
Darussalam, Cambodia, India, Indonesia, Lao
PDR, Malaysia,
Thailand (Wilson and Reeder,

and

The

Vietnam

1993).

Myanmar,

banteng, Bos javanicus is an important wild
cattle species living in open forests through
Southeast Asia. It is estimated that there are
fewer than 5,000 pure strain B. javanicus in the
wild (IUCN, 2005). The IUCN/SSC Asian Wild
Cattle Specialist Group (Byers et al., 1995)
classified this wild banteng into three
subspecies, namely the Java banteng (Bos
Javanicus javanicus) found on Java and Bali,
the Borneo banteng (B. j. lowi), a feral cattle
subspecies in Borneo, and the Burma banteng
(B. j. birmanicus) distributed through Myanmair,
Thailand, Cambodia, Laos and Vietnam
(Timmins et al., 2008). The populations on the
Asian mainland have dramatically decreased by
about 80% in the last decades. The reasons for
this decline are reduction of habitat, hunting,
and hybridization with domestic cattle and

infections transferred from cattle. The banteng
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is legally protected (IUCN, 2005) and found in a
number of protected areas.

As a consequence of the development
of captive breeding programs in many
countries, inbreeding problems have emerged.
Crossing with domestic and feral cattle
threatens the genetic integrity of the remaining
wild banteng and there are questions
concerning the purity of the genetic status of
the captive populations. The banteng
population in Lam Pao Wildlife Conservation
Development and Promotion Station, Kalasin
Province originated from four Indonesian
bantengs, one male and three females, which
were donated to the Thai government by the
Indonesian government in 1975. In the early
period after their arrival,

they were

domesticated in National Parks in
Kanchanaburi and Chiang Mai Provinces. Later
they were moved and domestication has
continued in Kalasin Province since 1980.
Thus, over the last 30 years this banteng
population has been domesticated and
increased in number in Kalasin Province. The
total population now is 70, which are divided
into 3 herds, each of which consists of 15-20
animals (Kongbuntad ef al., unpublished).
However, the genetic status of Kalasin
banteng has never been characterized. There
is a possibility that the populations of B.
javanicus may contain genetic material from
other species, e.g. from B. indicus or B. taurus
crosses as reported previously (Nijman et al.,
2003). The mitochondrial gene cytochrome b

(Cyb) has been widely used for genetic
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characterization of bantengs, kouprey, yaks,
gaur, zebu and bison (Hassanin and Ropiquet,
2007; Cai et al., 2007). Thus, in the present

report we analyzed new sequences of Cyb from

five bantengs, domesticated in Lam Pao
Wildlife  Conservation  Development and
Promotion Station, Kalasin Province. The

sequences obtained herein were compared with
Cyb sequences from other isolates of banteng
and other species of Bovidae retrieved from

GenBank.

MATERIALS AND METHODS

We randomly collected 5 stool
samples within a few minutes after defecation
from free-ranging banteng in Lam Pao Wildlife
Conservation Development and Promotion
Station, Kalasin Province. Two grams from
each stool sample were placed into a collection
tube containing 80% alcohol and used for
genomic DNA (gDNA) extraction by using the
QlAamp DNA Stool Mini Kit (QIAGEN,
Germany) following the  manufacturer's
instruction. The Cyb sequences were amplified
using the primers L14724B (5-CGAAGCTT
GATATGAAAAACCATCGTTG-3') and H15149
(5"-AAACTGCAGCCCCTCAGAATGATATTTG

TCCTCA-3’) (Irwin et al., 1991). PCRs were
performed using a PTC-200 thermal cycler (MJ
Research, USA) with reaction volumes of 25 pl
including 2 pl of genomic DNA, 50 mM MgSO,,
1x buffer, 2.5 mM dNTPs, and 0.25 u of Taq
DNA polymerase (iNtRON Biotechnology,
Korea). The PCR condition used for Cyb

amplification was 35 cycles of 94°C for 30 sec,
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50°C for 40 sec, 72°C for 45 sec. Amplicons
were sequenced by the dideoxynucleotide
chain termination method using Dye Primer and
Dye Terminator Cycle sequencing kits (Applied
Biosystem Inc., USA) and an ABI DNA
sequencer 373A. The nucleotide sequences
obtained were aligned with Cyb sequences
from

5.0.6.

from other retrieved

GenBank

isolates/species

using BioEdit version
Phylogenetic trees were constructed based on
neighbor-joining (NJ) analysis using MEGA 5.1
program (Tamura et al., 2011). The relative
support for clades in the NJ analyses was

determined using 1,000 bootstrap replicates.

RESULTS AND DISCUSSION

There was no variation within the 373
bp Cyb sequence when comparing the five
and the

banteng samples from Kalasin

Indonesian isolates. Variation was observed at
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23 positions (6.17%) when comparing banteng
from Kalasin and other isolates from Thailand
(Table 1).

represented 7 purine

and Cambodia These variable

positions transitions
(30.43%), 12 pyrimidine transitions (52.17%)
and 4 transversions (17.40%). Differences in 4
amino acid positions were observed (Table 1).
The results of our study indicate that the
bantengs domesticated in Kalasin represent a
relatively pure strain of B. javanicus with high
their the

to ancestor,

Bali

genetic  similarity
Indonesian banteng (i.e. and Javan
bantengs).

The phylogenetic tree shows that B.
Javanicus is polyphyletic, as the bantengs in
Kalasin and Indonesia form a monophyletic
group and are closely related to a clade of the
gaur B. gaurus, whereas the Thai and the
Cambodian bantengs are closely allied with the

kouprey, B. sauveli (Fig. 1). This result confirms

Table 1 Variable nucleotide (373 bp) and amino acid (117 aa) positions in the alignments of the

partial Cyb gene of the bantengs domesticated in Lam Pao Wildlife Conservation Development

and Promotion Station, Kalasin Province compared to other isolates retrieved from GenBank. A

dot represents an identical nucleotide to that in B. javanicus from Kalasin.

Bantengs - isolate Positions of nucleotide amino acid
1111122222333333 11
1347891226601347002358%6F¢6 1501
9869246 362919733391401 00 4 4
B. javanicus - Kalasin TAAGGGTAGTTCTGTCTCCGCALC A PEL

B. javanicus - Indonesia e e e e e e e e e e e e e e e e e e e e e Coe .

B. javanicus - Thailand cGG.AACCACCTCACT .TT.TTA .S LI
B. javanicus - Cambodia cG..AACCACCTCACT . .T.TTHA .S LI
B. javanicus - Cambodia cG.AAACCACCTCACT . .T.TTA TS . I
B. javanicus - Cambodia cG..AACCACCTCACT . .TATTA . SKI
B. sauveli cG..AA.CACCTCACTC.T.TTA .S oI
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the previous report, which showed that the
Cambodian and the Javan bantengs do not
group together and suggested that these two
groups may be considered as two different,

valid species (Hassanin and Ropiquet, 2007).

8. frontalis (EFE85911)
B. frontalis (EUB07945)
B. frontalis (AB542187)
B. gaurus (GU324988)
B. gaurus (FJ190152)
B. javanicus (AB077314)
B. javanicus (AB077313)
B. javanicus (DB28A9)
B. Javanicus (EF693797)
B. javanicus”
B. 53Lveli (AY6E9169)
o |B. Javanicus (EF665313)
B. hirmaricus (DQ459558)
B javanicus (EUE78309)
B. javanicus (EF685912)
B. javanic s (EF605914)
B. himmanicus (EF197952)
B. himanicus (D0459559)
Bison bison (AFD36273)
B. grumiens (AY521065)
10015, grunniens (4v955226)
|——————Bison bonasus (AY 689186)
B. tauns (DQ186224)

o B. indicus (EF6E5909)

95 LB indicus (AY 689190

Indonesia

Cambodia and Thailand

Bubalus bubalis (D88527)

Figure 1 Phylogenetic tree reveals the
positions of Kalasin banteng Bos javanicus
within the subtribe Bovidae. The tree was
constructed using the neighbor-joining method
using Cyb sequences. The value indicated in
each branch is the Bootstrap percentage.
Specimens from this study are indicated by an
asterisk.

Moreover, the Bali banteng, B.
javanicus, was introduced to Australia 150
years ago where it is called the Australian
banteng. Nowadays, this is a large inbred
population in the northern Australia (Bradshaw
et al., 2007). Inbreeding is also likely to occur

within the Kalasin banteng population as we
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found no variation in Cyb sequences among the
five bantengs examined in this study. High
levels of inbreeding may lead to a reduction of
genetic diversity within  this population.
Introduction of other isolates/strains, e.g. from
Australia, Bali or Java may be considered as a
method to add new genetic diversity to the
Kalasin banteng population. However, a more
comprehensive examination of genetic diversity
in the Lam Pao Wildlife Conservation
Development and Promotion Station population,
together with observations on biology, behavior,
reproductive  performance, foraging and
morphology, may be needed for conservation

management programs.

CONCLUSION

The Cyb sequences of the Kalasin
banteng show 100% identity to the Indonesian
banteng. This result strongly suggests that this
banteng population is still a pure strain of B.
Javanicus. However, information on inbreeding,
intraspecific variation, genetic structure and the
population genetics of this banteng population
is still scarce. Thus, a comprehensive genetic
investigation should be performed using other
highly polymorphic genetic markers, such as
mitochondrial D-loop sequences and
microsatellite DNA, on which to base future
conservation and

genetic resources

management programs.
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