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ABSTRACT

Article History:

Actinobacteria isolated from mangrove soil performed by plating technique using Starch Casein agar
medium. The inoculated plates were incubated at 30 ±2°C for 7days. The isolates purified by streak plate
method. The antimicrobial potent purified isolates were subjected to molecular screening by isolation of
genomic DNA. The extraction was designed to be carried out using liquid nitrogen for rapid isolation of
high purity and quantity of DNA. Extraction of purified genomic DNA is very crucial step for
amplification of 16S rDNA for identification. The present method is also useful and suitable for genetic
diversity studies in actinobacteria by randomly amplified polymorphic DNA (RAPD).

Received 15thJuly, 2015
Received in revised form
21stAugust, 2015
Accepted 06th September, 2015
Published online 16st
October, 2015
Key words:

Liquid Nitrogen, 16SrDNA, PCR
(Polymerase Chain Reaction),
Agarose gel Electrophoresis,
Randomly Amplified
Polymorphic DNA (RAPD).
Copyright © Ravi Varma A et al. 2015, This is an open-access article distributed under the terms of the Creative Commons
Attribution License, which permits unrestricted use, distribution and reproduction in any medium, provided the original work is
properly cited.

INTRODUCTION

Actinomycetes are gram positive filamentous bacteria.
Characteristics of actinomycetes are similar to both bacteria
and fungi. Actinomycetes are similar to fungi in their shape and
branching properties and spore formation (Rao et al., 1999).
These are rod shaped bacteria and colonies appear to be fungus
like branched networks of hyphae (Holt et al., 1994). Generally
actinomycetes are present in soil (Martin et al., 1989). Case
and Carter (2013) suggested the estimates of the given values
range from 10-4 to 10-8 of actinomycetes per grams of soil,
compost etc. These are sensitive to acidic and low pH
(optimum pH range is 6.5 to 8.0).
After screening and isolation of pure culture of actinomycetes
from soil, identification of strains is carried out by
morphological, physiological, biochemical methods. But some
of the isolated stains share similar characteristics in their
morphological and physiological and biochemically. Hence
identification of such actinomycetes is more critical. Therefore
the identification based on the molecular characteristics is at

demand which requires good quality and quantity of the
genomic DNA.
The identification requires isolation of genomic DNA and
amplification of the 16S rDNA gene because the 16S rDNA
gene is highly conserved within the strain. Pure DNA which is
having high content of GC sequence (69-78%) is essential
(Korn-Wendisch et al.,1992; Ventura et al.,2007; Stackebrandt
et al., 1991 a, b and 1992).
Most of the methods employed for isolating the genomic DNA
from actinomycetes encounter many hurdles, such as poor yield
of DNA and high polysaccharide contaminates (Hopwood et
al., 1985). The present study was designed to use liquid
nitrogen that gives good quality of the DNA. Liquid nitrogen is
essential to break the bacteria cell wall and mycelial pellets
should be properly grinded. The present method is a
modification of Hintermann et al., 1981; Vijay Kumar et al.,
2010 for the isolation of total chromosomal DNA from
actinomycetes.
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MATERIAL AND METHODS
Selection of soil sample and isolation of microorganisms
Soil sediments were collected from the mangrove ecosystem of
Konaseema spread across coastal Andhra Pradesh. Soil
sediments were collected from different areas of the ecosystem
from a depth one feet using sterile spatula. The samples were
sealed in sterile container with sterile zip lock bags (Davies and
Williams, 1970) and were transported immediately to the
laboratory, numbered and stored at 4°C.
Isolation of pure actinobacteria was carried out according to the
Arifuzzaman et al., (2010). The collected samples were dried
at room temperature and made into fine powder with the motor
and pestle under sterile conditions. The graded soil samples
were pre-treated with calcium carbonate followed by heat
treatment for 2 hours at 60°C. Each soil sample (25 grams) was
added to 100 ml distilled water in a conical flask. For uniform
mixing of the soil sample the flasks were kept on orbital shaker
for 30 min. Then samples were subjected to serial dilution. The
diluted soil (10-4 and 10-5) samples were spread over starchcasein agar plates and incubated at 30°C for 10 days for growth
of actinobacteria. The medium was supplemented with
streptomycin and fluconazole as antibacterial and antifungal
agents to prevent the growth of the bacteria and fungi.
The isolated colonies were identified based on colony
morphology, colour of aerial spores and pigmentation of
substrate mycelium. The isolates were sub-cultured on starchcasein agar plates and incubated at 30ºC for 10 days. The
morphological characteristics of the isolates were observed
under light microscope. These pure cultures were stored at 20ºC in 20% glycerol for further studies (Kamil et al., 2014).
Genomic DNA isolation from the actinobacterial isolates
Pure actinomycetes strains were inoculated aseptically from
mature slant culture into 100 ml conical flask containing
nutrient broth (Beef extract 2g/l, yeast extract 2 g/l, peptone 5
g/l and sodium chloride 8 g/l, pH 7.0) and incubated in rotary
shaker at 37°C for three days at 180 rpm. After growth, culture
was transferred in Oakridge tube aseptically and centrifuged at
9000 rpm for 10 minutes. The supernatant was discarded and
the pellet was retained in 1.5 ml eppendorf tube aseptically and
the eppendorf tube is kept in the liquid nitrogen for 4-5 min to
freeze the total culture. The freezed sample is then ground with
micro pestles to which 500 μl of TE buffer (10mM Tris and 1
mM EDTA) is added and the grinding is repeated till the pellet
is dissolved completely. The sample tubes were incubated at
37°C for 45 minutes after which 20 μl of 10% SDS (w/v) and
20µl of proteinase-K is added and incubated at 60°C for 20
minutes. The lysate obtained was cooled and extracted once
with equal volume of tris saturated phenol and chloroform
solution (1:1) at 10000 rpm for 10 min at 16°C. The aqueous
phase was transferred carefully to a fresh tube and 5-8 μl of
RNase (10mg/ml) is added and incubate at 37°C for 40
minutes. The extraction with equal volume of phenol and
chloroform solution (1:1) at 10000 rpm for 10 min at 16°C is
again repeated. The aqueous phase carefully transferred in to

a fresh tube and DNA precipitated by adding 0.6 volumes of
isopropanol followed by centrifugation at 10000 rpm for 8 min
at 4°C and the pellet is washed with 70% ethanol. The pellet is
dissolved in 80 µl TE buffer. The purity and concentration of
DNA analysed by UV-spectrophotometer (Shimadzu, Japan)
(wave length, A260/A280) and agarose gel electrophoresis
(0.8%).
Amplification of the 16S rDNA gene sequence
Amplification of 16S rDNA from actinomycetes was carried
out using specific set of primers which generates 1.4 Kb
amplification (F’-5'-GGATGAGCCCGCGGCCTA-3’ and R’5'-CGGTGTGTACAAGGCCCGGGAACG-3’).
25µl
of
polymerase chain reaction mixture components were shown in
Table 1. The reaction was carried out PCR (Eppendorf vapo.
Protect, Germany) with the following programme of initial
denaturation at 94°C for 5 min, denaturation for 1 min and
annealing at 62°C for 1 min and extension at 72°C for 1 min
with total 30 cycles, final extension at 72°C for 5 min.
Table 1 PCR reaction components.
S.no
1
2
3
4
5
6
7

Components
DNA
Taq buffer (10X)
dNTPs
Forward primer
Reverse primer
Taq enzyme
Nuclease free water
Total volume

Reaction volume
1 µl (50ng/ µl)
2.5 µl
1 µl (5mM)
0.5µl (15pico moles)
0.5µl (15pico moles)
0.5 µl
19µl
25 µl

RESULTS AND DISCUSSION
To evaluate the diversity of actinomycetes several selective
isolation techniques have been performed. The present study
include various pre-treatment techniques have been used to
isolate actinomycetes from mangrove soil samples. Starchcasein agar medium was supplemented with antibiotics
streptomycin and fluconazole to avoid the growth of bacteria
and fungi. After incubation period the isolates were selected
based on the colony morphology and pigmentation. Rare
actinomycetes were selected for molecular studies. The pure
cultures were maintained as starch-casein agar slants with 3%
NaCl (Fig 1 & 2) and as glycerol stock (20%) at -20ºC.

Fig 1 Actinobacteria was grown on petri plate.

The pure isolates were inoculated into nutrient broth and the
genomic DNA was isolated from the centrifuged pellet
obtained and the purity and quantification of genomic DNA
was assayed by UV Vis spectrophotometer at A260/A280 nm
and by nano-spectrophotometer. The absorption values shown
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in Table 2. The genomic DNA was also subjected to
electrophoresis in 0.8% agarose gel (Fig 3). By using PCR
method the 16S ribosomal DNA gene was amplified with Taq
DNA polymerase and forward and reverse primers. The gene
level molecular based studies using polymerase chain reaction
is sufficient for taxonomic studies.

Fig 2 Pure actinobacteria was grown in slant culture.

Table 2 Quantification of actinomycetes genomic DNA.
S.NO
1
2
3
4
5
6
7
8

Quantity
Actinomycetes Absortion Absortion
Purity of DNA
of DNA
Samples (A.S) at 260nm at 280nm
(A260/A280)
(µg/µl)
A.S-1
0.007
0.004
0.350
1.75
A.S-2
0.006
0.004
0.3
1.5
A.S-3
0.009
0.005
0.45
1.8
A.S-4
0.009
0.005
0.45
1.8
A.S-5
0.006
0.004
0.3
1.5
A.S-6
0.005
0.003
0.25
1.6
A.S-7
0.005
0.003
0.250
1.6
A.S-8
0.006
0.004
0.3
1.5

Fig 3 Genomic DNA from Actinomycetes (4µl loaded in gel)

Fig 4 PCR amplification at 1.4 kb from Actinomycetes DNA sample (MMarker, Lane 1-5)

Fig 5 Purification of product after PCR amplification (M- 1 Kb Marker,
1,2,3,4,5,6,7,8 purified DNA samples)

Figure 6 Graphical representation of genomic DNA
purity
PCR Product was purified by using Helini DNA purification kit
as per the manufacturer’s instructions protocol. Total 40 µl of
PCR product was eluted. This isolation protocol was repeated
3-5 times to check the quantity and quality of the genomic
DNA. The quantity of DNA obtained is 250-450 ng/μl and the
purity was found to be 1.5-1.8 at A260/A280.
After
amplification, 1.4 kb PCR product was obtained (Fig 4).
Subsequent to purification of PCR product, 4 μl of eluted
product was subjected to 1% agarose gel electrophoresis (Fig
5). The advantage of this method is lysozyme enzyme is not
necessary for cell wall lysis.
This method is simple and less time consuming to obtain pure
DNA from actinobacteria. DNA thus obtained is suitable and
sufficient for 16s rDNA sequence analysis. Present DNA
isolation method is effectively useful for the study of molecular
and genetic diversity in actinobacteria by randomly amplified
polymorphic DNA (RAPD) method. The quality genomic DNA
is pure when the ratio of absorption at A260/A280 is 1.8-2
(Katara et al., 2013) but with this cost effective method ratio of
absorption was observed between 1.5-1.8 at same conditions.
Purity of the DNA of the method adopted and with that of the
slandered methods is shown in figure (Fig 6).
Conventional methods for the identification of the
actinomycetes are not satisfactory, hence 16S rDNA sequence
analysis has become evident and popular. The gene encoding
the 16S rDNA is highly conserved and to study the
phylogenetic association of 16S rDNA sequence is has become
a universal marker for their identity (Kamil et al., 2014). 16S
rDNA gene studies have led to a wealth of information on
prokaryotic diversity and have played a vital role in
microbiology, taxonomy and ecology.
Since the molecular level identification is necessary the quality
of the DNA along with economics is important, the present
method employed for the genomic DNA isolation produced
pure DNA in required quantities and also the cost for the
isolation is very less and time employed for the isolation has
greatly reduced.

6647 | P a g e

Ravi Varma A et al., Rapid Isolation of Genomic DNA from Mangrove Soil Actinobacteria
of Coastal Andhra Pradesh

References
1.

2.

3.

4.

5.

6.

7.

8.

9.

Arifuzzaman M, Khatun M R and Rahman H., 2010.
Isolation and screening of actinomycetes from
Sundarbans soil for antibacterial activity. African
journal of biotechnology Vol.9 (29), pp. 4615-4619
Case CL and Carter P: Soil Productivity-Plate Count
Method. Retrieved April 19, (2013) from http://www.
smccd.net/accounts/case/envmic/index.html#anchor105
13.
Davies FL and Williams ST: Studies on the ecology of
actinomycetes in soil. The occurrence and distribution
of actinomycetes in a pine forest soil. Soil Biochem. 2:
227-238, (1970).
Hintermann G, Crameri R, Kieser T, Hiitter R, 1981.
Restriction analysis of the Streptomyces glaircescens by
agarose gel electrophoresis. Archives Microbiology,
130:218-222,
Holt JG, Ed. Berge’s manual of Determinative
Bacteriology, 9th Edn. Williams & Wilkins: ISBN 0683-00603-7, (1994).
Hopwood DA, Bibb MJ, Chater KF, Kieser T, Bruton
CJ, Kieser HM, Lydiate CP, Smith CP, Ward JM and
Schrempf
H (eds.),
Genetic Manipulation
of
Streptomyces: A Laboratory Manual, The John Innes
Foundation, Norwich, UK and Cold Spring Harbour
Laboratory: pp 356, ISBN 0‐7084‐0336‐0, (1985).
Kamil Isik, Talha Gencbay, Fadime Özdemir- Kocak
and Elif Cil. 2014. Molecular identification of different
actinomycetes isolated from East Black Sea region
plateau soil by 16S rDNA gene sequencing, African
Journal of Microbiology Research Vol. 8(9), pp. 878887.
Katara Deshmukh J, Nagendra R, Sarvjeet Kaur KS.
2013. Diversity analysis of Bacillus thuringiensis
isolates recovered from diverse habitats in india using
Random Amplified Polymeric DNA (RAPD) Markers.
Journal of biological sciences 13:514-520.

10.

11.

12.

13.

14.

15.

16.

Korn-Wendisch F, Kutzner HJ. 1992. The family
Streptomycetaceae. In: Balows A, Truper HG, Dworkin
M, Harder W, Schleifer KH (eds.), The Prokaryote. A
Handbook on the Biology of Bacteria: Ecophysiology,
Isolation, Identification, Application. 2nd Edn. Vol 1,
Springer-Verlag, New York, 1992; p.921-995.
Martin Wood, Ed, Soil Biology, 1st Edn. New York:
published by blackie academic & professional, an
imprint of chapman and Hall, Bishop briggs, Glasgow,
printed in Great Britain by the university press,
Cambridge, (1989).
Subba Rao, NS, Soil Microbiology, 4th Edn. Science
Publishers, Enfield, U.S.; 2nd Revised Edn, ISBN10: 8120413830. (1999).
Stackebrandt E, Liesack W and Witt D: Ribosomal
RNA and rDNA sequence analyses. Gene, 115: 255260, (1992).
Stackebrandt E, Liesack W, Webb R and Witt D,.
Towards a molecular identification of Streptomyces
species in pure culture and in environmental samples.
Actinomycetologica,5: 38-44, (1991a).
Stackebrandt E, Witt D, Kemmerling C, Kroppenstedt
R and Liesack W , 1991b. Designation of
streptomycete 16S and 23S rRNA-based target regions
for oligonucleotide probes. Applied and Environmental
Microbiology, 57:1468-1477,
Ventura M, Canchaya C, Tauch A, Chandra G,
Fitzgerald GF, Chater KF, Van Sinderen D: “Genomics
of Actinobacteria:Tracing the Evolutionary History of
an Ancient Phylum”. Microbiology and Molecular
Biology Reviews, 71(3):495-5 48.Doi:10.1128/MMB
R.00005-07.PMC2168647,
PMID17804669,
(September, 2007).
Vijay Kumar, Alpana Bharti, Omprakash Gusain,
Gajraj Singh Bisht, 2010. An Improved Method for
Isolation of Genomic DNA from Filamentous
Actinomycetes, Journal of Sci. Engg. & Tech. Mgt. Vol
2 (2),

*******
How to cite this article:
Ravi Varma A et al.2015, Rapid Isolation of Genomic DNA from Mangrove Soil Actinobacteria of Coastal Andhra Pradesh. Int
J Recent Sci Res. 6(10), pp. 6645-6648.

6648 | P a g e

International Journal of Recent Scientific
Research

