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This study reports the isolation and characterization of a novel actinomycete strain,
designated as MS1, obtained from sediment samples collected at Mangrove Forest. Upon
serial dilution, three identical colonies of actinomycetes were identified, with further
analysis focusing on the MS1 strain. Subsequent investigations, MS1 exhibited superior
growth compared to the standard ISP2 medium, suggesting its potential as a robust
biotechnological resource. Furthermore, MS1 displayed significant antioxidant properties,
as evidenced by DPPH radical scavenging, metal chelating activity, and ABTS assay, with
comparisons to standard antioxidants underscoring its efficacy. The estimation of total
phenolic content further supported MS1's antioxidant potential. Importantly, MS1 exhibited
promising anticancer activity against A549 cell lines, with a dose-dependent decrease in
cancer cell viability observed. At a concentration of 100 ug/ml, MS1 extract demonstrated a
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pharmaceutical and biotechnological industries, warranting further investigation into its
biochemical and genetic characteristics.

Introduction burden with substantial morbidity and mortality rates.

Despite advancements in diagnostic and therapeutic
Colorectal cancer (CRC) ranks among the most prevalent ~ modalities, the incidence of CRC continues to rise
malignancies worldwide, representing a significant health ~ globally, underscoring the critical need for innovative
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approaches to prevention and treatment. In this context,
natural products derived from microbial sources have
garnered considerable attention for their diverse
pharmacological properties, including antioxidant and
anticancer activities (Fatokun et al., 2016).

Actinomycetes, a ubiquitous group of Gram-positive
bacteria abundant in soil and aquatic habitats, represent a
prolific source of bioactive compounds with therapeutic
potential. Notably, Actinomycetes have contributed
significantly to the discovery of numerous clinically
relevant antibiotics and anticancer agents, exemplified by
streptomycin, tetracycline, and doxorubicin. However,
their vast metabolic diversity suggests the presence of
untapped reservoirs of bioactive molecules, including
those with antioxidant and anticancer properties.

The oxidative stress arising from the imbalance between
reactive oxygen species (ROS) production and
antioxidant defense mechanisms plays a pivotal role in
carcinogenesis, including CRC. Antioxidants, by
scavenging ROS and mitigating oxidative damage, hold
promise as chemopreventive agents against cancer
development and progression. Actinomycetes-derived
antioxidants represent an intriguing avenue for
exploration due to their structural complexity and diverse
chemical scaffolds, which may confer unique antioxidant
properties (Ferreira Filho et al., 2012).

Furthermore, Actinomycetes have demonstrated potent
anticancer activity against various malignancies,
including colon cancer, through the inhibition of tumor
cell proliferation, induction of apoptosis, and suppression
of angiogenesis and metastasis. The distinct mechanisms
of action exhibited by Actinomycetes-derived
compounds underscore their potential as valuable
additions to the armamentarium of anticancer agents,
particularly in combating the multifactorial nature of
CRC (Prakash et al, 2013). Overall, this study holds
promise for the development of Actinomycetes-derived
interventions that may complement existing treatment
modalities and address the unmet clinical needs in CRC
management.

Materials and Methods

Collection of Marine Sediments

Soil Sediments samples were collected from Kalpakkam
Mangrove Forest at 15 cm — 30 cm depth. Two samples

from the same location with few km distances were
collected. Sterile polythene bags and sterile spatula were
used for the collection of samples. The sediments were
transported immediately to laboratory aseptically.

Isolation of Actinomyctes

The samples were dried for 8-12 hrs and then kept at
42°C for 10-30 days in a sterile petridish to avoid
bacterial contamination. These dried samples were used
for isolation of actinomycetes.

One gram of dried sample was serially diluted with
sterile distilled water up to 107 dilution and 0.1 ml of the
each dilution was poured on sterile Starch Casein Agar
(SCA) plate prepared with 50% of sediment filtered
water and spread over it (Kuester and Williams, 1964).
These plates were incubated for seven days. After
incubation the plates were analysed for white powdery
colonies. These colonies were sub cultured and
maintained in 20% (v/v) glycerol stock at -80°C (Jensen
etal., 1994).

Characterization of Actinomycetes isolate

The collected isolates were further characterized
morphologically on various parameters colour, Shape,
size, Surface, elevation, consistency, gram staining,
aerial mycelium, substrate mycelium, spore chain
morphology, spore surface, aerial mass colour, reverse
side pigment.

Carbon utilization test

The ability of the isolate to utilize the various carbon
compounds as a source of energy was studied as
described in the ISP. Various carbon sources, arabinose,
Galactose, rhamnose, Lactose, fructose, sucrose were
tested for the growth of the isolate on medium
supplemented with 1% carbon sources (Nonomura et al.,
1974). The observation of growth indicated the
utilization of the respective carbon source. The turbidity
for the presence of growth was measured at the
absorbance at 600 nm.

Aminoacid utilization test
The ability of the isolate to utilize the various aminoacids

were studied as described in the ISP. Various amino
acids like Arginine, Lysine, Histidine, Proline were
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tested for the growth of the isolate on medium
supplemented with 1% source (Nonomura et al., 1974).
The observation of growth indicated the utilization of the
respective amino acid. It was detected through
spectroscopically.

Preparation of solvent extract

The solvent extract was prepared by using the ISP2
medium. The isolated strain was inoculated to the liquid
sterile medium. It was incubated for 7 days for the
culture to reach the culture at stationary phase. After
incubation the culture was centrifuged and the
supernatant was collected. The equal amount of solvent
was added to the supernatant and kept in rotary shaker
for 12 hours. The solver layer alone separated using
separating funnel. The solvent was evaporated further to
collect the extracellular extract of the strain. It was
dissolved in water for further analysis.

Antioxidant activity of the pure compound DPPH
radical scavenging assay

Different concentrations (0.1mg, 0.5mg, 1mg, 5mg and
10mg) of the partially purified compound were dissolved
in methanol and Ascorbic acid (standard) was used as
positive control. DPPH (0.002%) in methanol was used
as a free radical. In a test tube, 2ml of DPPH solution
was mixed with 2ml of compound and standard
separately. The tubes were incubated at room
temperature in dark for 30 min and the optical density
was measured at 517 nm. The absorbance of the control,
DPPH alone (containing no sample) was also noted
(Khalaf et al., 2008, Ravikumar ef al., 2008).

The scavenging reaction between (DPPH) and an
antioxidant (H-A) can be written as: (DPPH) + (H-A)
DPPH-H + (A) Antioxidants react with DPPH, which is a
stable free radical and is reduced to the DPPH-H and as a
consequence the absorbance’s decreased from the DPPH
radical to the DPPH-H form.

The degree of discoloration indicates the scavenging
potential of the antioxidant compounds in terms of
hydrogen donating ability. The percentage of radical
scavenging activity of the compound against the stable
DPPH was calculated using the following equation.

% Radical scavenging activity = [(control O.D — sample
0.D) / control O.D] x 100
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Metal chelating assay

The chelating effect on ferrous ions by partially purified
compound was estimated as reported earlier (Dinis and
Madeira 1994). Briefly, 200ul of different concentrations
of the compound and 740l methanol were added into 20
pul of 2mM FeCl,. The reaction was initiated by the
addition of 40 pl of SmM ferrozine into the mixture,
which was then shaken vigorously and left standing at
ambient temperature for 10 min. The absorbance of the
reaction mixture was measured at 562nm. The ratio of
inhibition of ferrozine — Fe?* complex formation was
calculated as follows.

% Inhibition = [(absorbance of control-absorbance of
test sample) / absorbance of control] x 100

ABTS assay

The ABTS (2,2'-azino-bis(3-ethylbenzothiazoline-6-
sulfonic acid)) Assay was performed to determine the
antioxidant potential of the isolated strain. ABTS radical
cation was produced by the reaction between ABTS
stock Solution (7mM) and potassium per sulphate
(2.45mM) for 24 hours. ABTS radical solution was
added in to the extracts (Final Concentration of 4 mg/ml
in each well) preloaded in a 96 well microplate with
gallic acid as a positive control (Re et al., 1999). The
Absorbance was measured at 745 nm using a microplate
reader and the percentage of ABTS scavenging activity
was calculated as follows.

% of ABTS scavenging activity = [(absorbance of
control-absorbance of test sample) / absorbance of
control] x 100

Total Phenolic content

The total phenolic content (TPC) in extract was estimated
with Folin—Ciocalteu’s reagent method in 96-well plates
adapted from Zhang er al, (2006) with slight
modification. Briefly, 1ml of samples were mixed with 5
ml of (1:10) diluted Folin—Ciocalteu’s reagent. After 5
min of incubation in the dark, 4 ml of 7.5% sodium
carbonate was added into each well-followed by 30 min
incubation at room temperature.

The absorbance of each well was measured at 750 nm
and the results were expressed in gallic acid equivalents
(GAEs).
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Anticancer property Cell Culture Maintenance

A549 (Human lung carcinoma epithelial cell line) was
obtained from the National Centre for Cell Sciences
(NCCS), Pune, India. Cells were maintained in the
logarithmic phase of growth in Dulbecco’s modified
eagle medium (DMEM) supplemented with 10% (v/v)
heat inactivated fetal bovine serum (FBS), 100 U/mL
penicillin, 100 pg/mL  streptomycin. They were
maintained at 37°C with 5% CO ; in 95% air humidified
incubator.

MTT assay for isolates

The anticancer activity of the sample was tested against
A549 cell line by MTT (3-(4,5- dimethylthiazol-2-yl)-
2,5-diphenyltetrazolium bromide assay (Mossman,
1983). The cells were seeded in 96-well microplates (1 x
10° cells/well) and incubated at 37°C for 48 h in 5% CO;
incubator and allowed to grow 70-80% confluence.

Then the medium was replaced and the cells were treated
with different concentrations of sample and incubated for
24 h. The morphological changes of untreated (control)
and the treated cells were observed under digital inverted
microscope (20X magnification) after 24 h and
photographed.

The cells were then washed with phosphate-buffer saline
(PBS, pH-7.4) and 20 pL of (MTT) solution (5 mg/mL in
PBS) was added to each well. The plates were then stand
at 37°C in the dark for 2 h. The formazan crystals were
dissolved in 100 uL DMSO and the absorbance was read
spectrometrically at 570 nm (Mossmann 1983).
Percentage of cell viability was calculated using the
formula,

Cell viability (%) = (Absorbance of sample/Absorbance
of control) X 100.

Result and Discussion

Soil sediment analysis

Sample 1 and sample 2 were collected at same location
with 1 km distance. The collected sediment samples were
identified as dark brown in colour colloidal in
consistency along with water content. The collected
amount of sediments are weighed and estimated as 5
grams each sample.

Colony characterization of Isolated strain

The serial dilution of the samples showed 3 identical
colonies of actinomycetes were identified and named as
MS1, MS2 and MS3. The MSI1 strain was proceed
further for the studies. The colony morphology of the
strain MS1 was predicted that the colour represents
initially as white and the myceliual spores develops as a
brown in colour in ISP1 media (Figure 1). It was found
regular circular shape and the consistency was dried. The
gram staining indicated the large rod shaped branched
Filamentous gram positve bacteria. The aerial mycelium
was present and thee mass colour was identified as
brown in colour. The spore chain morphology was
determined as RA (Retinaculum apertum) (Figure 2).

The study clearly indicates that the vermicompost in
respect of organic substrates and earthworm species
utilized had increased amount of plant growth when
compared control (TO) i.e red soil. The long run effect of
similar application trials are required to completely
justify the improvement of soil fertility status. The
isolated strain MS1 was identified for the growth under
600 nm absorbance for the utilization of various carbon
sources and it was tabulated. The maximum growth was
identified when glucose was used as carbon source. It
was comparatively higher growth than with ISP2
medium. Followed by Sucrose, Arabonose, lactose,
Fructose, rhamnose showed better growth than the ISP 2
ready-made medium maintained as control (Figure 3).

The isolated strain MS1 was identified for the growth
under 600 nm absorbance for the utilization of various
amino acids and it was tabulated. The maximum growth
was identified in Histidine followed by lysine and
Proline. It was compared with standard medium ISP 2
and found better growth was observed (Figure 4). The
DPPH radical scavenging assay for the solvent extract of
strain MS1 was predicted. It was found that there was
good scavenging property 67 % was predicted at 1000 pl
/ ml concentration. It was also showed 40 % and 53 %
for the concentration of 500 pl / ml and 700 pl / ml of the
extract respectively. It was compared with standard
antioxidant ascorbic acid (Figure 5).

The metal chelating activity of the solvent extract of
MST1 strain was analysed. It showed 63 % of maximum
property for 1000 pl / ml. Followed by 35 % and 11 %
was observed at the concentration 700 pl / ml and 500 pl
/ ml respectively. It was compared with standard
antioxidant Na EDTA (Figure 6).
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Table.1 Morphological characteristics of the strain MS1

S. Description MS1

No.

1 Colour White and brown

2 Shape Circular

3 Size Medium

4 Surface Powdery

5 Elevation convex

6 Consistency dry

7 Gram Staining G+ve Rod shape branched Filamentous

8 Aerial Mycelium 4

9 Substrate Mycelium -

10 | Spore chain | RA (Retinaculum apertum)

Morphology

11  Spore Surface Smooth

12 | Aerial Mass colour Brown

13 | Reverse side Pigment | Brown

Table.2 Interpretation on Anticancer assay of strain MS1
A549
Concentrations Absorbance Average @ Cell Viability
(ng/mL) Trail I Trail 11 (%)

Control 0.869 0.878 0.8735 100

20 0.801 0.809 0.805 92.15798512
40 0.699 0.693 0.696 79.67945049
60 0.495 0.5 0.4975 56.95477962
80 0.266 0.26 0.263 30.10875787
100 0.149 0.144 0.1465 16.77160847

Figure.1 Isolation of Actinobacteria from sediment
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Figure.3 Carbon Utilization of MS1 strain Amino acid utilization analysis of MS1 strain
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Figure.4 Amino acid Utilization of MS1 strain DPPH radical scavenging assay analysis of MS1 strain
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Figure.5 DPPH radical scavenging property of the strain MS1 Metal chelating Assay analysis of MS1 strain
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Figure.6 Metal chelating assay of strain MS1

Figure 6.1 Metal chelating property analysis of the strain MS1
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Figure.7 ABTS assay analysis of the strain MS1 Determination of total Phenolic Content of strain MS1
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Figure 7.1 ABTS assay of the strain MS1
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Figure.8 Total Phenolic Content analysis of MS1 strain Anticancer Property of Strain MS1
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Total phenolic content of MS1 was identified as 5.08 pg / ml

Figure.9 Cell viability after treatment with ethyl acetate extract of MS 1 strain.
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ABTS Assay analysis of MS1 strain

The ABTS assay of the strain MS1 showed the
maximum 49 % of ABTS inhibition property at the
concentration of 1000 pl / ml followed by 36 % and 11
% was observed at the concentration of 700 pl / ml and
500 pl / ml respectively. It was compared with standard
antioxidant gallic acid (Figure 7).
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100 pg/mL
The total phenolic content was estimated to identify the
capacity of antioxidant property. To predict the unknown
concentration the standard graph were plotted using
gallic acid at different concentration. It was identified as
5.08 pg / ml. The standard curve showed 0.05, 0.12,
0.12, 0.24 and 0.29 absorbance at 750 nm. For the test

sample it was 0.1. (Figure 8). The Anticancer activity
was observed against A549 cell lines of (Human lung
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carcinoma epithelial cell line). It showed the cell
viability was 16 % on the cancerous cell line at the
concentration of 100 pg/ml. It represented that the
capability to destroy the cancerous cell line is higher at
the concentration. Followed by 30 %, 56%, 79% and 92
% of cancer cell viability was observed at the
concentration 80 pg/ml, 60 pg/ml, 40 pg/ml and 20
pg/ml concentration (Table 2) (Figure 9).

Govindan Rajivgandhi et al, 2018 discussed
Antibacterial and anticancer potential of marine
endophytic actinomycetes Streptomyces coeruleorubidus
GRG 4 (KY457708) compound against colistin resistant
uropathogens and A549 lung cancer cells. Cytotoxic
effect of BEP against A549 human lung cancer cells
revealed complete inhibition by cell proliferation and
apoptosis was observed at 100 ug/mL in 24 h treatment.
In addition, irreversible ROS dependent oxidative
damage was clearly observed at the IC50 concentration
of BEP. The toxicity of BEP was also studied against
Vibrio fischeri (V. fischeri) and found to be highly toxic
after 15 and 30 min of treatment. Based on the results it
could be concluded that the identified compound BEP is
a potent inhibitor for CR bacteria and A549 lung cancer
cells (Govindan et al., 2018). In this study the same kind
of cell lines were used. The controlling was identified at
100 pg/mL concentration of MS1 strain.

Tarek et al., in 2020 have reported that the anticancer
property of Actinomycetes isolated from Egyptian Soil.
They reported the cell viability for 100 pg/mL against the
A549 lung cancer cells showed 97 %. Its not much
potential with the result comparatively with this study.

In conclusion, the study conducted aimed at isolating and
characterizing a strain, termed MSI1, obtained from
sediment samples collected at a specific location. Both
sample 1 and sample 2, collected within a 1 km distance,
exhibited similar characteristics: dark brown color,
colloidal consistency, and a water content. Upon serial
dilution, three identical colonies of actinomycetes,
designated as MS1, MS2, and MS3, were identified.
Subsequent analysis focused on the MSI1 strain.
Morphological examination revealed that the colony of
strain MS1 initially appeared white but developed brown
mycelial spores when cultured in ISP1 media, exhibiting
a regular circular shape with dried consistency.

Further investigations revealed the strain's ability to
utilize various carbon and amino acid sources for growth,
with glucose supporting the highest growth rate. Notably,
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MS1 exhibited superior growth compared to the standard
ISP2 medium, indicating its metabolic versatility.
Furthermore, the strain demonstrated significant
antioxidant properties as evidenced by DPPH radical
scavenging, metal chelating activity, and ABTS assay,
with comparisons to standard antioxidants highlighting
its potential efficacy.

The estimation of total phenolic content further
underscored MS1's antioxidant potential. Importantly,
MS1 displayed promising anticancer activity against
A549 cell lines, with a dose-dependent decrease in
cancer cell viability observed. At a concentration of 100
pg/ml, MS1 extract exhibited a notable reduction in
cancer cell viability (16%), suggesting its potential as an
anticancer agent. Overall, these findings suggest that
strain MS1 harbors valuable bioactive compounds with
potential  applications in  pharmaceutical  and
biotechnological fields, warranting further investigation
into its biochemical and genetic characteristics.
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