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ABSTRACT

Objective: The marine organism produce a large array of metabolites with relevants in drug discovery, these metabolites have biological activity
such as antibacterial, antioxidant and antitumor. The present study was undertaken to isolate marine bacteria from the marine soil sample and
were tested against clinical pathogens.

Methods: The soil sample were collected in a sterile plastic sachet. The isolates were enumerated using the spread plate technique in Zobell marine
agar. The ten isolated marine bacteria were tested against six clinical pathogens by the point inoculation method and agar well diffusion method.

Results: Among ten bacterial isolates M5 exhibited a maximum antibacterial activity and it was identified as Pseudomonas japonica by 16S rRNA sequencing.

Conclusion: It can be concluded that isolation of Marine bacterial samples can offer a numbers of microbial strains for sources of new biomolecules

from Marine sources.
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INTRODUCTION

Marine bacteria are normal biota of the marine environments and
found in marine sediments, oceans, and other surfaces of marine
living organisms [1-3]. Over the past decade, microorganisms have
been recognized as an important and untapped resource for many
unique novel bioactive compounds of clinical significance [4]. All
organisms in nature compete with each other for their survival in
their biological niches. This survival strategy is very well established
in the case of microorganisms. Such survival mechanisms are
achieved by the production of toxin, inhibitory enzymes and several
antimicrobial agents inhibiting the other bacteria in their
surrounding habitat. Such inhibitory compounds are generally
secondary metabolites and are synthesized primarily for their
survival against the other microorganisms [5, 6].

Many of the earlier reports on novel secondary metabolites were on
isolation of low molecular weight antibiotic compounds from various
marine bacteria [7]. Terrestrial bacteria synthesize several antibiotic
proteins known as bacteriocins and many of them are well
characterized. Similarly, marine bacteria are also an excellent source of
various antibiotic proteins and polypeptides such as the nisin and
subtilin [8, 9]. The overuse of antibiotics has caused an increase of
multiple drug-resistant organisms mainly that belong to the genera
Pseudomonas, Acinetobacter, Streptococcus and Staphylococcus [10, 11].
Microorganisms develop resistance to antibiotics because of mutations
caused in their genome and by incorporating foreign genomic material
like plasmids. To overcome these problems, in the present study, marine
soil samples were analyzed for natural antibiotic-producing strains.

MATERIALS AND METHODS
Sample collection

Marine soil sample was collected from Pichavaram, Chidambaram,
Cuddalore district. The soil samples were collected in a sterile
plastic sachet and sealed aseptically and were stored in refrigeration
until processing.

Enumeration of bacteria from marine soil sample

The spread plate technique was followed for isolating bacteria from
the marine soil samples using ZM agar. The plates were incubated at

37 °C for 24 h to obtain colonies. The individual colonies were
picked upon the basis of their macroscopic characteristics such as
size, shape, surface appearance, texture and color. The colonies were
purified by repeated streaking and were sub-cultured onto Zobell
Marine Agar slants. The marine bacterial isolates so obtained were
stored at 4 °C, for further study.

Screening of marine isolates for their antibacterial activity

Ten marine bacterial isolates were tested for their antibacterial
activity against six clinical pathogens.

Point inoculation method

The overnight grown cultures of the clinical pathogens in Zobell
Marine Broth were used to swab uniformly on the surface of the
ZMA plates using sterile cotton swabs. The marine isolates from
the agar slants were spotted onto Zobell Marine Agar plates
seeded with actively growing cells of clinical pathogens. The plates
were incubated for 24 h at 37 °C. After the incubation period, the
plates were observed for zone of inhibition and the results were
recorded.

Agar-well diffusion method

The antimicrobial activity of marine isolates was tested by the agar-
well diffusion method. The overnight cultures of the clinical
pathogens in Zobell Marine Broth were uniformly swabbed on the
surface of the Zobell Marine Agar plates using sterile cotton swabs.
Four wells of 6 mm size were made with sterile cork borer on the
seeded plates. Around 100pl of overnight grown cultures from ZM
Broth, was added to each well aseptically incubated 24 h at 37 °C
and the inhibition zone was observed and recorded. The marine
strains showing promising activities against clinical pathogens were
selected for further identification.

Identification of marine bacterial isolate
Morphological characterization

The bacterial identification was done according to the scheme for
Gram-positive bacteria [10] and the Gram-negative bacteria [11].
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Table 1: 16S rRNA sequencing of the isolate

Primer details Sequence details Number
primer name of base
8F 5'AGAGTTTGATCCTGGCTCAG3" 20
1541R 5'AAGGAGGTGATCCAGCCGCA3' 20
RESULTS

Isolation and identification of Bacteria

Ten bacterial colonies were isolated based on their morphological
and structural characteristics (table 2).
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Screening of marine isolates for their antibacterial activity

Screening of antimicrobial activity of ten isolates was carried out against
seven clinical pathogens. In the point inoculation method, marine
isolates from agar-slants were spotted on to the Zobell Marine Agar.
Inhibitory activity against at least one clinical pathogen was detected for
all the marine isolates (table 3). Among the seven clinical pathogens
tested against isolated strains, the M5 isolate exhibited a maximum zone
of inhibition against all the tested organisms followed by M6 and M2.

After screening by the point-inoculation method, the antibacterial
activity was confirmed by the agar well diffusion method. Inhibitory
activity against at least one Clinical pathogen was detected for six
marine isolates (table 4).

Table 2: Morphological characteristics of marine isolates

Marine isolates Shape Margin  Elevation Size Texture Appearance Pigmentation Optical property
M1 Circular Entire Raised Small Smooth Shiny Pigmented (orange) Opaque
M2 Circular Curled Flat Large Rough Dull Nonpigmented (cream)  Opaque
M3 Circular Entire Flat Pinpoint Smooth Shiny Pigmented (yellow) Opaque
M4 Circular Entire Raised Small Rough Dull Nonpigmented (cream)  Opaque
M5 Circular Curled Flat Moderate Rough Dull Nonpigmented (cream)  Opaque
M6 Circular Entire Raised Small Smooth Shiny Nonpigmented Transparent
M7 Irregular Curled Raised Moderate Smooth Shiny Nonpigmented (cream)  Opaque
M8 Circular Entire Raised Small Smooth Shiny Nonpigmented Transparent
M9 Circular Entire Raised Small Smooth Shiny Nonpigmented Transparent
M10 Circular Entire Flat Pinpoint Rough Dull Pigmented (yellow) Opaque

Table 3: Antibacterial activity of the marine isolates by point inoculation method
Clinical pathogens Zone of inhibition (MM)

M1 M2 M3 M4 M5 M6 M7 M8 M9 M10

Bacillus subtilis _ 7 _ _ 8 8 _ _ _ _
Bacillus cereus _ 5 _ 6 5 8 _ 9 _ _
Staphylococcus aureus _ 15 5 _ 18 _ _ _ _
S. epidermidis _ 12 11 _ 20 6 _ _ _ _

Strep. pyogenes

E

Fig. 1: Antibacterial activity of the marine isolates by point inoculation method
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Table 4: Antibacterial activity of the marine isolates by agar-well diffusion method

Clinical pathogens Zone of inhibition (MM)

M1 M2 M3 M4 M5 M6 M7 M8 M9 M10
Bacillus subtilis _ 9 _ _ 29 11 _ _ _ _
Bacillus cereus _ 9 _ _ 6 14 _ _ _ -
Staphylococcus aureus _ 11 _ _ 9 _ _ _ _ _
Escherichia coli 9 13 _ _ _ _ _

The antibacterial activity of marine isolates was studied by Agar
Well Diffusion Assay method. Four marine isolates inhibited the
growth of Klebsiellapneumoniae. The isolate M5 presented the
highest inhibition zone (29 mm) against Bacillus subtilis. Three

marine isolates inhibited the growth of Bacillus subtilis, Bacillus
cereus, Klebsiellaaerogenes.  Staphylococcus  aureus and
Escherichia coli were inhibited by two marine isolates M5
followed by M2.

Fig. 2: Antibacterial activity of the marine isolates by agar-well diffusion method

Characterization of M5 isolate

The M5 isolate exhibited maximum antibacterial potential against
all the tested clinical isolates. The M5 isolate was further subjected

to morphological and biochemical characterization and it was
represented in table 4. Based on the morphological and
biochemical characteristics the M5 isolate was identified as
Pseudomonas sp.

Table 4: Morphological and biochemical characterization of M5 isolate

Tests Results Tests Results
Gram’s staining Gram-negative Triple sugar iron K/K

Motility Motile Catalase Positive
Indole Negative Urease Negative
Methyl red Negative Carbohydrate fermentation Acid formation
Voges-Proskauer Positive Oxidase Positive
Citrate utilization Positive H2S production Negative
Glucose Negative Sucrose Negative

16S rRNA analysis of M5 isolate

The isolate M5 which exhibited the maximum antibacterial activity
was analyzed using 16S rRNA sequencing. The M5 isolate was
confirmed as Pseudomonas japonica.

AGGTGCCCGTTGTGGCTAACACATGCAAGTCGAGCGGATGAGAAGAGC
TTGCTCTTCGATTCAGCGGCGGACGGGTGAGTAATACCTAGGAATCTGC
CTGGTAGTGGGGGACAACGTTTCGAAAGGAACGCTAATACCGCATACG
TCCTACGGGAGAAAGCAGGGGACCTTCGGGCCTTGCGCTATCAGATGAG
CCTAGGTCGGATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCTAC
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GATCCGTAACTGGTCTGAGAGGATGATCAGTCACACTGGAACTGAGAC
ACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATG
GGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGTCTTCGGA
TTGTAAAGCACTTTAAGTTGGGAGGAAGGGCAGTAAGCGAATACCTTG
CTGTTTTGACGTTACCGACAGAATAAGCACCGGCTAACTCTGTGCCAGC
AGCCGCGGTAATACAGAGGGTGCAAGCGTTAATCGGAATTACTGGGCG
TAAAGCGCGCGTAGGTGGTTCGTTAAGTTGGATGTGAAATCCCCGGGC
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TCAACCTGGGAACTGCATCCAAAACTGGCGAGCTAGAGTAGGGCAGAG
GGTGGTGGAATTTCCTGTGTAGCGGTGAAATGCGTAGATATAGGAAGG
AACACCAGTGGCGAAAGCGACCACCTGGGCTCATACTGACACTGAGGTG
CGAAAGCGTGGGGAGCAACAGGATTAGATACCCTGGTAGTCCACGCCG
TAACGATGTCAACTAGCCGTTGGAATCCTTTGAGATTTTTAGTGGCGC
AGCTAACGGCAATTTAAGTTGGAACGCCTGGGGAGTACTGACGCAAGG
TAAGACTCAAATGAAGTTGGACTGGGCGAGAG

7 ® MG269712.1_Pseudomonas_japonica

——————#® Pseudomonas_japonica

# IG269716.1_Pseudomonas_japonica

———*® MH703512.1_Pseudomonas_sp.

———*® MK100476.1_Pseudomonas_japonica

# MH388435.1_Pseudomonas_sp.

Fig. 3: Phylogenetic tree of Pseudomonas japonica

DISCUSSION

Marine ecosystem is a rich source of various natural eco-friendly
products. Marine environment provides an excellent opportunity to
provide compounds of rich diversity. The continuous selection of
bacteria that are resistant against a wide range of antibiotics
necessitates the discovery of novel unconventional sources of
antibiotics, mainly in hospitals. Methicillin-resistant S.
aureus (MRSA), Escherichiacoli 0157:H7, Mycobacteriumtuberculosis
and P. aeruginosa have been considered some of the most virulent
microorganisms for the human population. Bacteria-bacterial
pathogen interactions are having an increased interest in the area of
biocontrol.

Marine soil sample was collected from Pichavaram, Chidambaram,
Cuddalore district. The soil sample was serially diluted and plated
on Zobell Marine Agar to get isolated colonies. Based on the distinct
morphological characteristics, 10 isolates were selected for further
studies.

The isolated 25 strains from sea water and a large number of
bacteria could live on it. These bacteria species were generally not
real symbiotic to the host but can instead be regarded as associated
bacteria with the consanguineous relationship with their hosts [12].

The marine isolates were screened for antibacterial activity against
seven clinical pathogens by Point inoculation method and the Agar-
Well diffusion assay method.

Each of the 86 marine isolates was examined for their inhibition of
growth of the remaining 85 isolates by agar-well diffusion assay and
about 53.5% of these isolates exhibited antagonistic properties
against other pelagic bacteria. In the present study, remarkably large
fractions, six out of ten marine isolates are showing antibacterial
activity. Among the bacteria isolated from Amazon basin 59 of 86
isolates (68.6%) displayed antimicrobial activity. Most of the strains
inhibited Bacillus cereus and also showed activity against
Corynebacteriumfimi, Escherichia coli, Staphylococcus aureus and
Salmonella enteritidis [13].

Around six marine isolates of the present study exhibited
antimicrobial activity against one or more clinical strains. The
highest activity was found against Bacillus subtilis exhibited by the
isolate M5. Maximum number of isolates inhibited clinical pathogens
such as Klebsiella pneumonia and Bacillus cereus.

Many of the antibacterial interactions involved Pseudomonas sp. The
genus Pseudomonasactively solubilizes phosphate in vitro and
produces several antibiotics with high specificity against several
microorganisms like Bacillussubtilis and Proteusvulgaris [14].

Current assays for antibacterial activity are inadequate because
some antibiotic-producing bacteria may require the presence of an

inducer compound produced in the presence of another bacterial
species. These findings have important implications for the
discovery of novel antimicrobial compounds from marine bacteria
and may allow the development of new methods for screening novel
compounds active against multi drug-resistant bacteria. Marine
bacteria producing a pyrrole antibiotic had been isolated and
identified by [15].

The isolate M5 presented the highest inhibition against all the
4clinical pathogens. M5 isolate was studied for the genus level
identification by staining, motility and biochemical characteristics.
After confirming the isolate M5 was Pseudomonas sp. it was further
analyzed for species level identification using 16S rRNA sequencing
and confirmed as Pseudomonas japonica.

CONCLUSION

It can be concluded that the isolation of Marine bacterial samples
can offer a numbers of microbial strains for sources of new
biomolecules from Marine sources. This study indicated that certain
strains of bacteria could be induced to produce antibiotic.
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