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IDENTIFICATION OF OVINE AND BOVINE MICROSATELLITES
IN THE JAVANESE SHEEP GENOME

Muladnol, B. Tiesnamurti and L. Inounu?
ABSTRACT

Five pairs of primers flanking 2 microsatellites in the ovine genome and 3
microsatellites in the bovine genome were used to identify the corresponding microsatellites in
the Javanese sheep genome as an initial step to study genetic variability within highly- and
lowly-prolific strains of the Javanese sheep. Each microsatellite was identified using Polymerase
Chain Reaction (PCR) amplification technique with the following reagents: 50ng genomic DNA,
400 ng of each primer, 200 M dNTP’s, 1.5-3.0 mM MgCl,, 2.5 Unit Tag Polymerase and
distilled water up to 25 1. A PCR thermocycler apparatus was programmed as follows: initial
denaturation at 95 °C for 3 minutes; followed by 34 cycles, each of which comprised
denaturation at 95 °C, annealing at various temperatures, DNA extension at 72 °C for 15 seconds
respectively; then finalized by another extension step at 72 °C for 5 minutes. PCR products were
electrophoretically separated in 1% normal agarose gel and visualized under Ultra Violet (UV)
transillumination. Primer OarCP79 derived from the ovine microsatellite flanking regions and
primers BL25 and BM2320 derived from the bovine microsatellite flanking regions successfully
amplified single DNA segments in the Javanese sheep genome; the other ovine-derived primer
OarFCB20 as well as bovine-derived primer BL37 are still being examined to amplify any DNA
segment from the Javanese genome. This preliminary result indicated that primers flanking
microsatellites isolated from both species and probably from other species are potential to
generate a number of DNA markers for genetic studies in the Javanese sheep.
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microsatellite as DNA marker for the
construction of a gene map is substantial. In

INTRODUCTION

Microsatellite is an ideal DNA
marker of choice for genetic studies in almost
all species since it is highly polymorphic and
abundantly scattered across genome. Because
it is a simple DNA sequence with the total
length of usually less than 100 basepairs and
flanked by specific sequence, amplification of
the microsatellite is efficiently carried out
using a Polymerase Chain Reaction (PCR)
technique. Since the discovery of
microsatellites at the beginning of 1990s, a lot
of genetic studies including construction of
gene maps and genetic diversity are
increasingly accumulated, for example: in
cattle gene mapping (Bishop ef al., 1994); in
sheep gene mapping (Crawford et al., 1995);
and in other species. Contribution of

the case of pig gene mapping, for an example,
number of marker and loci mapped is only
less than two per year before 1992, totaling
less than 60 markers mapped (Muladno,
1994). Using microsatellite in a gene-
mapping project, a comprehensive pig gene
map now consists of more than 2500 markers
localized in individual chromosomes. Similar
phenomena occur in other species of animals.
It is clear that microsatellite is a powerful
DNA marker for genetic studies, supported
by advanced molecular technologies.
Javanese sheep in Indonesia is one of the
most prolific breed of sheep and it is due to a
genetic factor (Bradford et al, 1990). Results
from intensive research on the Javanese sheep
have provided two extremely different
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populations being lowly- and highly prolific;
and up to now they are maintained in the
Animal Research Institute of Bogor. Given
that thousands of microsatellites from
different domestic animals such as cattle,
sheep, and pig have been isolated and well
documented through international research
collaborations on the construction of linkage
genetic maps, in this study we are trying to
exploit such microsatellites for genetic studies
of the two population of the Javanese sheep.
For the initial step, objective of this study is
to identify microsatellites in the Javanese
sheep genome wusing primers flanking
microsatellites isolated from sheep and cattle
genomes.

MATERIALS AND METHODS

DNA samples extracted from highly
and lowly prolific strains of Javanese sheep
were used. DNAs were extracted using a
standard procedure described by Sambrook ef
al. (1989) and stored in 4 °C, and
concentration of the DNA was measured by a
spectophotometer.

Five pairs of primer consisting of two
pairs which flank ovine microsatellites
(OarCP79 and OarFCB20F) and three pairs
which flank bovine microsatellites (BL25;
BL37 and BM2320) were used to identify
corresponding microsatellites in the Javanese
sheep genomes. DNA sequence and other
information on those primers are available
and extracted from internationally published
Journals (Crawford et al., 1995 for «ovine-
derived primers and Bishop et al., 1994 for
bovine-derived primers). The primers were
chosen based on three criteria, namely: a) it
amplified microsatellites which have high
degree of polymorphism; b). Sizes of PCR
product were not less than 100 base pairs; c)
Sizes of each primer ranged from 18 to 27
nucleotides.

Each pair of primers were used to
amplify corresponding microsatellites (if any)
in the genomic DNAs of Javanese sheep,
using Polymerase Chain Reaction (PCR)
technique. The reaction was performed in a
0.2 ml-tube containing 50 ng genomic DNA,
appropriate amount of each primer, 200 M
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dNTP’s, 1.5-3.0 mM MgCl,, 2.5 Unit Tagq

.DNA Polymerase, and distilled water up. to

25 1. PCR was programmed as follows: initial
denaturation at 95 °C for 3 minutes followed
by 34 cycles each of which consist of
denaturation at 95 °C for 15 seconds,
annealing at various temperatures for 15
seconds, extension at 72°C for 15 seconds,
then finalized by a further extension at 72 °C
for another 5 minutes. PCR products were
electropheretically separated in 1% normal
agarose gel using an electrophoresis apparatus
(MUPID, made in Japan), visualized under
Ultra-Violet (UV) transillumination, and
photographed with a Polaroid camera.

RESULT AND DISCUSSION

Determination of optimal condition in
PCR technique for DNA amplification was
observed by justifying MgCl, concentration
ranging from 1.5 to 3.0 mM and annealing
temperatures ranging from 55 to 69 °C with
interval of 1 °C. Concentration of primers
applied is either 200 ng/l or 400 ng/l. In this
PCR analysis, genomic DNAs from three
individuals were used. If PCR product was
not generated after all possible justification, it
indicated that microsatellites flanked by
primers are not present in the genome of
Javanese sheep.
Careful examination on each pair of primer
showed that primers OarCP79 and BL25
successfully amplified single bands in the
genomic DNA of Javanese sheep. As
expected, size of PCR products amplified by
the primers is within range of those reported
by Crawford ef al. (1995) and Bishop et al.
(1994). All PCR condition applied for the
two primers are the same, but annealing
temperatures are 68 °C and 58 °C for primer
OarCP79 and BL25 respectively. With low
intensity of single band generated, primer
BM2320 also successfully amplified a region
in the genome of Javanese sheep (data not
shown). Two other primers including
OarFCB20 and BL37 are still being examined
in the same genome. Table 1 presents detail
information on analysis of PCR amplification
using five pairs of primers as well as PCR
condition applied for each pair of the primer.
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Table 1. DNA sequence of individual primers used for PCR analysis on genomic DNA extracted
from Javanese sheep, PCR condition and size of

the PCR products amplified.
; DNA sequence (5°-37) AT (°C) o .(OC). BizcerFER
Beume (1st line = Forward; 2nd line = Reverse) reported *) i prosugts
) study (bp)
BL25 AACAgTggCAATggAAgTgg 58 58 approx. 170
AgTCAggATCTAgTggegTgAgTg
BL37 gCAATCCCACTCTCCAggTg 58 n ”
CATTCATgTTgCTgTAAATggC
BM2320 geTTCCCAgCAgCAgCAgTAgAg S8 58 approx. 140
ggCCAgCACTACTCTTATAgCCAg
OarCP79 AAAACCATCTCAAAAgATCACCgTCCC 65 68 approx.160
ggCCAgCACTACTCTTATAgCCAg
QarFCB20 AAATgTeTTTAAgATTCCATACAgTg 63 7 77

ggAAAACCCCCATATATACCTATAC

* AT (= Annealing Temperature) reported in Crawford et al (1995) and Bishop et al (1994).

Further PCR analysis on populations
of lowly (FF) and highly-prolific Javanese
sheep (++) confirmed that each of the three
primers consistently amplified single bands in
genomic DNA of almost all individuals
tested. As an illustration, Figure 1 depicts
PCR products amplified by a bovine-derived
primer BL25 in genomic DNAs extracted
from eight individuals of each of the two
populations. For unknown reason yet, a single

band was not generated by one of the eight
individuals used in this analysis. In this
particular primer, number of alleles in
microsatelite flanked by the primer BL25 in a
cattle population is six with the degree of
heterozygosity of 93% (Bishop ef al., 1994).
Using 1% normal agarose gel as shown in the
Figure 1, allelic differences of microsatellite
amplified in this population cannot be
detected due to low resolution of the gel.

Figure 1. PCR products amplified using bovine-derived primer BL25 in genomic DNAs
extracted from Javanese sheep. The PCR products were electrophoretically separated in 1%
normal agarose gel. Lanes 1-8: genomic DNAs from lowly prolific population of Javanese

sheep; lane 9: molecular weight marker; and lanes 10-17: genomic DNAs
from highly prolific population of Javanese sheep.
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Since the difference size between one allele
of microsatellite to another is only few
nucleotides (14, depending on type of
microsatellite), DNA sequencer is the only
means to detect such differences.
Unfortunately, this facility is not yet available
in our laboratory at the moment.

Possibility of using primer-flanking
microsatellite in one species to amplify
corresponding microsatellite in  another
species is well known. Sequence conservation
of microsatellites and their flanking regions
between cattle, goat, and deer has been
reported and 40 per cent of microsatellites
isolated from cattle have been very useful to
characterize caprine genome (Pepin e al.,
1995). Thus, the same type of microsatellite
as well as its flanking regions is present in
more than one species.

Identification of microsatellite as
DNA markers is prerequisite to study genetic
variation within population in order to
construct a gene map or a phylogenic tree. In
the case of constructing a gene map,
identification of microsatellites in a animal’s
genome helps to localize gene(s) responsible
for quantitative traits or singly qualitative
traits such as the one responsible for genetic
disease. Several genes and QTLs in cattle
have been localized using microsatellite as
DNA markers (see for example Andersson et
al., 1994).

Number of microsatellites in the
genome 1is abundant and thousands of
microsatellite have been mapped in individual
chromosomes and publically accessible for
scientific  purpose.  Eventhough » new
microsatellites may be isolated from the
genome of Javanese sheep using available
molecular techniques already developed,
exploitation of microsatellites characterized
and mapped by international research
collaboration efforts either in sheep genome
or others is more efficient for genetic studies
in the population. This approach is suitable
for Indonesia since we have a diversity of
animals which need to be evaluated and at the
same time international efforts have provided
DNA markers isolated and characterized from
a number of species.

Toward the construction of a sheep
gene map in Indonesia in the near future,
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more microsatellite and possibly other DNA
markers need to be identified and examined.
In addition, degree of heterozygosity for each
microsatellite that has been identified need to
be estimated so that decision to whether or
not identified microsatellites are potential for
gene mapping studies can be made.

CONCLUSION

By exploitation of primers flanking
microsatellites isolated from sheep and cattle
genomes which are publically accessible, at
least three microsatellites have been isolated
from the Javanese sheep genome and will be
expectedly useful for genetic studies in the
population. It 1s worth trying to utilize
primers flanking microsatellites isolated from
species other than sheep and cattle genomes
for identification of more microsatellites in
the Javanese sheep genome.
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