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Abstract: Recently with the advancement of molecular methods, studies that determine intraspecific genetic
polymorphisms have yielded substantial results. The aim of tlus study was to use Random Amplified
Polymorphic DNA PCR (RAPD-PCR) analysis to determine the differences among Micromonospora species
1solated from the soil. M3 medium with antibiotics was used to isolate the species from the seil and 65
Micromonospora species were 1dentified. Total DNA analysis was performed for the different color groups
which were obtained as a result analysis of the species. SmSR, SméF, DAF4, M13, 27F and 1492R primers were
used for RAPD-PCR analysis and the band profiles of the species were obtained. The dendrogram generated
according to the simple matching coefficient method clearly showed the differences detected among the
species. A total of seven groups were 1dentified along with two main groups. Five of these groups had a single

member, one had 3 and one had 2 members.
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INTRODUCTION

Among molecular methods, Random Amplified
Polymorphic DNA PCR (RAPD-PCR) analysis vields
significant results in identification of intraspecific
genetic polymorphisms. This method has been used for
comparing several bacterial isolates (Alves et al., 2002).
Repetitive sequence-based PCR (RepPCR) Restriction
Fragment Length Polymorphism (RFLP) and RAPD-PCR
are commonly used in order to identify micro-variations
among the species of a genus. One advanced stage of
these methods 13 DNA sequence analysis. However,
RAPD-PCR 1s more commonly used among the other
methods due to its applicability and low cost.

Micromonospora sp. have the ability to degrade
polymers such as cellulose and chitin in organic matter.
These bacteria can be found in many different habitats
but they mostly prefer aquatic environments. The spores
of these bacteria have been found in the soil and muddy
bottoms of lakes and seas and germinate under suitable
conditions to form vegetative hyphae (Antal er al,
2005, Atalan et af, 2000). Primary and secondary
metabolites produced by the Actinomycetes members
(also contaming the Micromonospora genus) have
occupied a prominent place m the field of medicine in
recent years. Micromonospora 1s the genus that produces
the strongest antibictics after the Streptomyces genus
(Ausubel et al, 1994). The fact that the metabolites

produced by them are used n anticancer treatments
make them all the more important (Coenye et al., 2005;
Cross, 1981; Erikson, 1941).

MATERIALS AND METHODS

Isolation of bacterial strains: Soil samples from various
locations in the Lake Van basin (Eastern Turkey) were
collected 1n order to isolate the bacteria belonging to the
Micromonospora species. The areas where the samples
were collected are indicated on the map. The M3 medium
containing the antibiotics cycloheximide (50 ug mL™)
and novobiocin (50 ug mL™") was used for the selection
of Micromonospora species (Fani et al, 1993;
Goodfellow and Haynes, 1984).

Genomic DNA isolation: Color groups of the purified
species were determined and genomic DNA was isolated
from selected strams 1in these groups using a modified
version of the method by Ausubel er ol (1994)
and Holt et al. (2000). The genomic DNA samples were
stained with ethidium bromide (1%) and electrophoresed,
after which they were visualized using a UV
transilluminator gel imaging system (Fotodyne Inc., TUSA).
The DNA quantity was determined by measuring the
absorbance at 260 nm on a spectrophotometer (Novaspec
II Pharmacia-Biotech, Biochrom Limited, Cambridge, UK).
All chemicals were purchased from Sigma-Aldrich
(St. Louis, MO, USA).
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RAPD-PCR analysis: The RAPD-PCR Method was
applied to the isolated genomic DNA samples. During
this analysis, PCR preducts were produced using
SmSR, SméF, DAF4, M13, 27F and 1492R primers
(OPERON Technologies, TUSA) in an automated thermal
cycler (DNA Thermal Cycler 480, Perkin Elmer, Norwalk,
CT, USA). The primer numbers were sequentially
increased and the most suitable band profile was obtained
using all six primers together. PCR products were
subjected to electrophoresis in a 1.5% agarose gel at
100 V for ~45 min.

Similarity coefficient: Analysis of the band profiles
from RAPD-PCR was carried out using MVSP 3.2
(Multivaniate Statistical Software Package) and an S,
(Simple matching coefficient)-Unweighted Pair Group
Method with an Arithmetic average (UPGMA)
dendrogram was constructed (Kovach Computing
Service, Anglesey, UK).

RESULTS

Isolation of Micromonospora strains: The
Micromonospora colonies in the collected soil samples
that were grown in the M3 medium containing the

antibiotics cycloheximide (50 pg mL™") and nystatin
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(50 pg mL.™") were selected according to their micelle and
pigment status in comparison with the other colonies. The
selected colonies were purified in medium 65 and were
stored at -20°C in a 20% glycerol solution.

DNA isolation and RAPD-PCR analysis: Analysis of the
band profiles from RAPD-PCR was carried out using the
Multi Variate Statistical Package Software (Version 3.2)
and Simple Matching Coefficient-TUTPGMA and a
dendrogram was constructed. The dendrogram consisted
of two main clusters. In the first cluster there were five
small groups and in the second cluster there were two
small groups.

According to the 85% similarity ratio, seven groups
were formed during the dendrogram analysis of the
RAPD-PCR results from the Micromonospora test
1solates. RAPD-PCR results are displayed in Fig. 1 and the
relevant dendrogram is shown in Fig. 2. Tsolates B0OO6,
BO010 and BO03 exhibited similarity of 90%. Isolates BO10
and BOO3 displayed similarity of over 95%. Tsolates BOO2
and BO10 were collected from the same location and were
grouped mto different clusters. They were mn different
groups in the dendrogram of RAPD-PCR results whereas
BO10 was m the first mamn group, the BOO2 1solate was in
the second main group. The 1st, 2nd, 4th, 6th and 7th sets
3
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Fig. 1: Random amplified polymorphic DNA PCR (RAPD-PCR) fingerprinting profile of Micromonospora isolates.
Agarose gel electrophoresis of the isolates amplified using specific primers (M: Marker)
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Fig. 2: The Unweighted Pair Group Method with an
Arithmetic average (UPGMA) dendrogram. The
latter was derived from the combination of priumer
sets. Tsolate numbers correspond to the different
Micromonospora sp.

formed groups with a single member whereas the 3rd set
contained two test isolates and the 5th set contained
three test 1solates.

DISCUSSION

RAPD-PCR 1s one of the most commonly used
methods to  identify phylogenetic  relationships
among bacterial species. Moreover, it 18 a DNA-typing
Method that facilitates identification of the inter and
Intraspecies similarities among bacteria (Jensen et al,
2005; Martin et al, 2000; Ozdemir, 2008; Roberts and
Crawford, 2000). In this study, the similarity among 10
Micromonospora strains (selected to represent the color
groups) has been examined by means of RAPD-PCR using
the Sm5R, Sm6F, DAF4, M13, 27F and 1492R. umiversal
primers. A total of 10 solates (18 different bands) were
observed and the size of these amplicons was between
100 and 1200 bp. Two main groups formed according to
the S,.-UPGMA dendrogram analysis. Those in the 6th
and 7th set formed the 1st cluster while the rest formed
the 2nd cluster. This second cluster was further divided
mnto two groups with a sumilarity ratio of 52%. The group
containing the 1st and 2nd set showed similarity of 67%.
The 31d set showed similarity of 86% whereas the 5th set
containing the B0OO6, BOO3 and BO10 isolates displayed
sinilarity of over 90%. Isolates B0O10 and BO0O3 displayed
similarity of 94%. Tsolates B002 and BO30 showed
sinilarity of 76% in RAPD-PCR analyses.

CONCLUSION

The aim of this study was to use RAPD-PCR to
determine the differences among the Micromonospora
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species isolated from the scil. These analyses are
presented as a dendrogram and the differences among the
species were successfully found.
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