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Abstract: Problem statement: Although the diversity of marine Actinobacteriavhadeen studied and
biotechnologically exploited throughout the worlthe studies on marine actinobacteria in Indian
peninsula are largely unexplored. Of 9 maritimaestan India, only 4 states have been extensively
studied for the diversity of actinobacteria. Furthitbe studies on bioactive actinomycetes fronnsali
soil are very scanty. In the present study, we tfakén an initiative to isolate culturable halopghili
actinomycetes and to screen the bioactive poterfiipbroach: The marine sediment sample was
collected at a depth of 400 cm at Marakkanam. Ttheinswas isolated using ISP No. 2 medium
supplemented with 25% sea water. The polyphasion@xy of the strain was evaluated by
phenotypic, chemotaxonomic and phylogenetic amaly3ihe 16S rRNA was sequenced and
phylogenetic relationship with the closest reladpdcies were studied. The growth conditions and the
medium had been optimized under shake-flask camditiby measuring the dry weight of the
mycelium. The isolate was subjected to fermentadiod the crude extract was screened for cytotoxic,
hemolytic and antimicrobial activity. The cytotoiticwas evaluated on Hela cells by MTT assay,
hemolytic assay on mouse erythrocytes and the amtbial activity was determined by agar diffusion
assayResults: Based on polyphasic taxonomy the species wasifideh&is Saccharopolyspora salina

and belongs to the gen$accharopolyspora. The 16S rRNA sequence of the isolate showed 100%
similarity with Saccharopolyspora salina. Based on the phylogenetic and phenotypic evaludtie
isolate was designated &sccharopolyspora salina VITSDK4. The growth was maximal in the
designed production medium with the incubation terafure of 28°C and pH of 7.4. It is a moderately
halophilic species requires 9% NaCl concentratmmoptimal growth. The cytotoxicity on HelLa cells
showed the 1§ value of 26.2.g mL™ by MTT assay. The hemolytic activity on mouse lerytytes
showed the Eg value of 266pg mL™. The crude extract also exhibited significant gotstic
activity against fungal pathogens Aspergilhiger, Aspergillus fumigatus, Candida albicans and the
Gram negative bacteriascherichia coli andKlebsiella pneumoniae. Only moderate activity was seen
against Gram  positive  bacteria Saphylococcus aureus and Bacillus  subtilis.
Conclusion/Recommendations. Based on the results of our investigation, theatsnl strain was
identified asSaccharopolyspora salina VITSDK4, which was moderately halophilic, producas
extracellular bioactive metabolite, which inhibite proliferation of HeLa cells as well as antagtioi

to fungal and bacterial pathogens. Further studiegurification and characterization of the pure
compound from the strainvere ongoing. The results of this study suggested that marine
actinomycetes from the unexplored Indian coastapubvide lead compounds of therapeutic value.

Key words: Marine actinomycetesSaccharopolyspora salina VITSDK4, halophilic, cytotoxic,
antimicrobial

INTRODUCTION Marine microbes are continuously explored for drug

discovery. Apart from microbes all other marine

Marine microorganisms continue to provide sources have also provided valuable chemical
pharmacologically important secondary metabolitesdiversity?). Marine  actinomycetes have been
which are unique and novel chemical compoundstraditionally a rich source for biologically active
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metabolites. Although heavily studied over the pastSaccharopolyspora erythraea, is of commercial
three decades, actinomycetes continue to provenportanc€”. The isolation of the genus
themselves as reliable sources of novel bioactivé&accharopolyspora is complicated because of the poor
compounds. Among the well-characterized knowledge of its habitation and slow growth. Insthi
pharmaceutically relevant microorganisms, study, we report a polyphasic taxonomic study of
actinomycetes remain major sources of novelSaccharopolyspora salina VITSDK4 isolated from a
therapeutically relevant natural prodi@ts The saltpan marine soil sample collected at the Mara&ka
majority of these compounds demonstrate one or moreoast and its cytotoxic, hemolytic and antimicrbbia
bioactivities many of them developed into drugs foractivity.
treatment of wide range of diseases in human,
veterinary and agriculture sect@rsSearching for novel MATERIALSAND METHODS
actinomycetes constitutes an essential component in
natural product-based drug discovery. AnalyticalSampling and isolation of actinomycetes. The marine
methods continue to improve to allow the rapidsediment samples collected at the depth of 400rcm i
elucidation of structures and make natural productshe Marakkanam, [Latitude (N) 12°2Q.ongitude (E)
valuable components of modern drug discovery. 79°958)] coast of the Bay of Bengal, India. The
The isolated compounds from  marine actinobacteria was isolated using the ISP no. 2ianed
actinomycetes has a broad spectrum of biologicatupplemented with 25% sea water, 25% soil extract,
activities such as antibiotic, antifungal, toxigtatoxic,  cycloheximide (25 mg mt) and nalidixic acid
neurotoxic, antimitotic, antiviral and antineoplast (25 mg mL?) (Himedia, Mumbai, India) with 9% NaCl
activities”. Recently, new targets have been added teoncentration. Plates were incubated at 28#BfC
the general screening like AIDS, immunosuppressionis days. The isolate was subcultured and maintdimed
anti-inflammation,  Alzheimer  disease, ageingslant culture at 4°C as well as at 20% (v/v) glpter
processes, some tropical diseases and resulted #pock at -80°C.
discovery of several drufs Studies on marine
actinomycetes are facing some unexpected problem®ptimization of media and cultural conditions: To
For many of the marine actinomycetes the taxonofmy odetermine the optimal nutritional and cultural
the strain is very poorly defined, so that binomialconditions and to identify the suitable media for
identifications are frequently uneasy to be cardatl growth, the isolate was inoculated in differenttare
The genergaccharopolyspora belongs to the class medias (SCA, ISP 2, ISP 5, ISP 6, ISP 7, Czapek’s
actinobacteria and the order Actinomycetales. Th%gar, modified Bennett's agar, glucose/peptone,
genus Saccharopolyspora belongs to the family glycerol/calcium malate agar (Waksman medium No.7)
Pseudonocardiaceae, is known for producing and nutrient agar) and the growth was investigafée.
antibiotics such as vancomycin, erythromycin andeffect of cultural conditions like different incuien
rifamycind®. The genus Saccharopolyspora was  temperatures (15, 28, 37 and 50°C), different pid, (5
proposed WY originally isolated from spontaneously 6.0, 7.6 and 9.0) and NaCl concentrations (1, 3,25,
heated sugarcane bagasse. Representatives of tha@sg 18, 22, 24 and 26%) on the growth of the isolat
species form a distinct phyletic line within the was also studied. The characteristics of physictigi
evolutionary radiation encompassed by the familybjochemical and concentration of carbon and nitnoge
Pseudonocardiaceae can be distinguished by using sources were determined as described"byAfter
phenotypic propertiéé. incubation the dry weight of the mycelium was
Members of the genusaccharopolyspora are  measured and correlated with the growth of theatsol
characterized by aerobic, extensively branchedased on the growth of the isolate in different imed
substrate hyphae that fragment into rod-shapeghe cultural conditions were optimized.
elements and aerial hyphae that segment into blead-I
chains of spores. The colonies are thin, raiseghtyy ~ Taxonomy: The morphological, cultural, physiological
wrinkled and mucoid in appearance. The cell walland biochemical characterization of the isolate was
envelope is rich imso- andanteiso branched chain fatty carried out as described in Internatiosleptomyces
acids, wall chemotype IV; do not contain mycolitcda¢  Project (ISP}?. The morphological properties of the
MK-9(H,) as predominant menaquinone and DNA G+Cisolate were examined by using light microscope as
contents in the range of 66-77 méi%Members of the well as scanning electron microscope (Hitachi, S-
genusSaccharopolyspora are a potentially rich source 3400N). The cell wall fraction and sugar compositio
of natural products, but only erythromycin, proddity  were analyzed as per the procedures described
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earlief** The whole-cell sugar composition was Preparation of stock solution: The lyophilized ethyl
determined as reported by Becket al.'™ and acetate extract was used to prepare stock usititedis
Lechevalier and Lechevall¥. Polar lipids were water (1 mg mC%) and filtered through 0.2 m filter
examined and identified using the method of(Sartorius, India) to avoid contamination. The
Minnikin et al."”. Menaquinones were determined asappropriate concentration of the extract was magle b
described by Collif¥. The isolate was inoculated in serial dilution.
TSB agar plates [trypticase soy broth (BBL), 3%wv/
Bacto agar (Difco), 1.5% (w/v)], incubated for ydat  Bacterial and fungal pathogens. The following
28°C and used for fatty acid analysis. The fatty®ic bacterial strain§&taphylococcus aureus (ATCC 25923),
were extracted, methylated and analysed using thBacillus subtilis (ATCC 6633), Escherichia coli
standard MIDI (Microbial Identification) systéth?’. (ATCC 25922) Klebsiella pneumoniae (ATCC 10273)
The DNA was isolated by HiPurA bacterial DNA and fungal strains Candida albicans (ATCC
isolation and purification kit (Himedia, India) and 10231), Aspergillus niger (ATCC No 16404),
amplified by PCR using a master mix kit, Medoxmix Aspergillus fumigatus (ATCC No 46645) were used in
(Medox, India) as per user manual. The primerstaad this study.
PCR conditions were adapted from Rairetyal.*.
The design of the sequencing primers and then vitro antibacterial assay: The antibacterial activity
methodology for the sequencing were adapted frondf crude extract (25 mg mt) was tested by agar
previous report§?*, The 1273 bp fragment of the 16S diffusion assa§?!. The plates were incubated at 37°C
rRNA gene of the strain was sequenced in both théor 24 h during which activity was evidenced by the
sense and antisense directions. The 16S rRNA seguenpresence of a zone of inhibition surrounding thel.we
was analyzed for the similarity and homology witle t Each test was repeated three times and the aretitmct
existing sequences available in the data bank ofctivity was expressed as the mean of diametehef t
National Center for Biotechnology Information (NGBI inhibition zones (mm) produced by the secondary
using BLAST search. The DNA sequences werémetabolite when compared to the controls.
aligned and phylogenetic tree was constructed byhloramphenicol was used as positive control.
neighbor joining method using ClustalW softw&feA
bootstrap analysis of 1000 replicates was carried 0 |n vitro antifungal assay: Antifungal activity of the
The phylogenetic tree based on Maximum-parsimonyrude extract was determined by using the standard
method was also carried out using MEGA versionmethod CLSI M38-A (formerly NCCLEY.. The fungal
3.1%. To determine the G+C content, the DNA wascultures were maintained in 0.2% dextrose mediuch an
isolated by the method of Marnfit and the G+C the optical density 0.10 at 530 nm was adjustedgusi
content was determined using the thermal denaturati spectrophotometer. Each fungal inoculums were
method of Marmur and Ddfy. applied on plate and evenly spread on Sabouraud’s
Dextrose agar (HiMedia, India) using a sterile swab
Fermentation and extraction of secondary Agar diffusion assay was followed to evaluate the
metabolites: Well grown slant cultures of the isolate antimicrobial activity along with amphotericin Bh&
optimized in production medium were inoculated intoPetri plates were incubated at 30°C for 2 daysthat
50 mL medium in 250 mL Erlenmeyer flasks end of the 48 h, inhibition zones formed in the iaed
containing the optimized production medium with seawere measured in millimeters (mm). All experiments
water 25%, distilled water 75%, pH 7.2 and incubate were done in three replicates.
for 2 days in rotary shaker (200 rpm) at 28°C. The
inoculums (10%) were transferred into 200 mLMinimum Inhibitory Concentration (MIC): MIC
production medium in 1L Erlenmeyer flasks. Thewas determined by the broth 2-fold macro dilution
inoculated cultures in the production medium weremethod®. The crude extract was serially diluted in
incubated for 72 h on a rotary shaker (200 rpm) aMueller Hinton broth for bacteria and Sabouraud’s
28°C. After fermentation the broth was centrifuged dextrose broth for fungi. Varying concentrationsttod
4000 rpm for 10 min at 10°C and the filtrate wasextracts 1,500-5 mgL for bacteria and 2,800-5 mg'L
separated. The supernatant was extracted twice wittor fungi were prepared from the stock solutiorl. B\
ethyl acetate (400 mL) and washed with 500 mL waterof the culture was added to the broth each comgini
The extract was then concentrated in rotary vacand  the crude extracts. The tubes were incubated aibpi
lyophilized using a freeze drier (Thermo, USA) &5 at 37°C for 24 h for bacteria and 30°C for 48 h for
for 5 h. fungi. Positive controls were prepared separately f
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both bacteria and fungi with respective organismthée

were not observed. The cultural, biochemical and

same culture media without the extract. Afterphysiological characteristics of the isolate isegivin

incubation, the tube with least concentration dfact  Table 1.
shows no growth was taken as the MIC value for the
respective organism.

Table 1: The cultural, biochemical and physiologicharacters of

Saccharopolyspora salina VITSDK4

In vitro hemolytic assay: The hemolytic activity of the Tests
crude extract on erythrocytes was tested by udieg t Grams stain
washed erythrocytes (RBCs) from mditseunder
invitro conditions in 96-well plates. Each well received aerial mycelium
100 mL of 0.85% NaCl solution containing 10 mM Substrate mycelium
CaChb. The first well served as negative control Motility
contained only water and in the secomell,
100 mL of crude extract of various concentratios ( spore arrangement
500 mg mL") were added. The last well served asStarch hydrolysis
positive control containing 20 mL of 0.1% Triton X- Nitrate reduction

. . . Gelatin liguefactions
100 in 0.85% saline. Then, each well received 100 m . coagulation
of a 2% suspension of mouse erythrocytes in 0.85%yelanin production
saline containing 10mM CaglAfter 30 min incubation  Hemolysis on blood agar
at room temperature, centrifuged and the superhatafzS . )
was used to measure the absorbance of the liberat _rlz%';sg“rce(l/" whv)
hemoglobin at 540 nm. The average value waSstarch
calculated from triplicate assay. Sucrose

D-xylose

Cell culture: Hela cell lines were obtained from D-galactose
ATCC and maintained in DMEM (Himedia, Mumbai, t/lglrtgsﬁme
India) medium supplemented with 10% FBS (v/v) andactose
100 mg L* streptomycin and 100 IU mt penicillin ~ Inositol

. f . o : ; 0 Glycerol
(H|rg1ed|3_, |r_1§||a) at 37°C in a GOncubator with 5% Nitrogen Source (1% wiv)*
carbon dioxide. Peptone

. . . . Yeast extract
MTT cell proliferation assay: The cytotoxic activity casein
of the crude extract (diluted in DMSO 0 to10§ mL™) ﬁmmon?um S!Jtlpf:ate
. mmonium nitrate
on Hela cells. (%10° cells/\./vel!). were testgd b)_/ UsiNg A mmonium citrate
the CellQuanti-MTT cell viability assay kit (Bioass potassium nitrate
Systems). The wells with only culture medium orsel Sodium nitrate
treated with 0.1% of DMSO served as control. Thegog!um a_‘ietf‘te
graph was plotted with cell viability against thene 5™ “e€
period in hours at increasing concentrations Ofremperaturefor growth (°C)*
secondary metabolite. The mean and the, Nalue  Range
were calculated by non-linear regression analysisgu ~ Optimum

the data analysis software (prism) from threeP! for orowth”

. . Range
independent experiments. Optimum
Effect of NaCL concentration (w/v)*
RESULTS 8

12%

The isolated strain is Gram +ve, non-motile andg%
aerobic bacteria. The aerial mycelium is straight,m%‘:
segmented, 0.6-1.0 mm, white in color. The diameter cpemical characteristics
cells is 1.20.5 mm. The spores are rough arranged irCell wall amino acids
straight to loosely spiral shape and non-motilgy(g).  Phospholipids _

: : Predominant menaquinone

Extensively fragmented substrate mycelia WEr€:atty acid
observed under light and scanning electron mici®BCoO G+C content (mol %)

Results

+
Diameter of cellsi(m) 1.2¢0.5
Colony pigmentation brown

White

Grey

Colony color White
Spores Rough

straight to loose spirals
+
+

+

e+t o+ o+

meso-DAP
Type I
MK-9H
iS0-Gs: 0, iS0-Gie: 0
68.2

(Fig. 2). Sporangia, flagellated spores and sdkerot *: Growth of the strain was measured as dry wegdlthe mycelium
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haropolyspora spinosa (AF002818)
Saccharopolyspora pogona NRRL 30141 (DQU69279)
Saccharopolysp D-CIBE C21 (AF064979)
5 -Saccharopolysporasp.6015 (EU438903)
) HsSacc.harcq;oly.wpcm:: sp.YIM 61095 (EU814512)
-Saccharopolyspora sp.(A215) (X76967)
Saccharopolyspora sp. IMMIB L-1070 (AM992060)
Saccharopolyspora sp.06-1231-1 (EU438908)
charopolyspera gloriosa YIM 60513(EU005371)
Saccharopolyspora salina YIM 91168 (EF687715)
Saccharopolyspora salina VITSDK4 (EU551240)
oSaccharapolysporasp. SM2A (EUT80916)
Saccharopelyspora sp. ASL9 (DQ438939)
,—Saccharapalyspora hirsuta subsp. kobensis JCM 9109 (EU267029)

96 polyspora sp.IM-6889 (AF131486)
LEESaccharapofyspora sp.IM-8155 (AF131491)

—
0.01

s Saccharopolysporasp. IM-6897 (AF131487)
Saccharopolyspora antimicrobica 105-00074 (EF693956)

Fig. 3: The phylogram showing the position of
Saccharopolyspora salina VITSDK4 with other

Fig. 1: Phase-contrast micrograph of Saccharopolyspora based on 16S rRNA gene
Saccharopolyspora salina VITSDK4 showing sequence. Phylogenetic tree based on neighbor
mature hyphae. Bardm joining analysis of 1000 resampled data.

Number at nodes indicates the percent level of
bootstrap support. Score bar represents 1
nucleotide substitution per 100 nucleotides.
Bootstrap values of 50 and above only are
shown

A BLAST search of the 1273 bp 16S-rRNA gene
sequence of the isolate showed 100% homology to
Saccharopolyspora salina. The phylogenetic tree was
constructed based on neighbor joining method shows
that the isolate is most closely related to
Saccharopolyspora salina which is also supported by
the high boot strap value. Based on the molecular

$3400 10/0kV 9.8mm x6.00k SE Wk taxonomy and phylogeny the isolate was identifisd a

] ] ) Saccharopolyspora salina  and  designated as
Fig. 2: Scanning electron micrograph  of gaccharopolyspora salina VITSDK4. The 16S rRNA
Saccharopolyspora salina VITSDK4 grown in - sequence ofaccharopolyspora salina VITSDK4 has
optimized medium (9% NaCl (w/v), pH 7.6) at peen deposited in the GenBank (NCBI, USA) under the
28°C for 6 days. The bar represents 5 pm accession number EU551240. A neighbor-joining tree
based on 16S rRNA gersquences showed that the

Diaminopimelic acid (DAP) analysis shows the isolate shares a same clade wihccharopolyspora
presence of meso-DAP in the cell wall peptidoglycansalina and occupies a distinct phylogenegiosition
indicating that it belongs to cell wall type-IV. within the radiation including representatives ok t
Arabinose and galactose were detected in whole cefhmily Saccharopolyspora (Fig. 3).
hydrolysates. The predominant menaquinone is MK-  The optimal growth of the isolate was attained in
9(H,). The typical polar lipids are the production medium when cultivated at temperatur
diphosphatidylglycerol, phosphatidylcholine, 28°C; pH 7.6. The growth was also analyzed with
phosphatidylglycerol and phosphatidylinositol. different organic and inorganic nitrogen sources.
(phospholipids type lIlisensu Lechevalieret al. 1), Both organic and inorganic sources support the tirow
The fatty acid profile comprised mainly of satuchte but organic nitrogen sources produce abundant
straight-chain andiso-and anteiso-branched-chain colonies and sporulation. Among carbon sources, D-
fatty acids. The major fatty acids are isgs§, iso- glucose, starch, sucrose, D-xylose, D-galactose,
Cis.0 i1S0-G7.0, anteiso-Ggo and anteiso-G.,. The  maltose, L-arabinose, lactose, inositol were iz
G+C content of the DNA isolated from the species isfor growth, but glycerol was not utilized. The iatd
68.2 mol%. The chemical and morphologicalgrows well between 6-18% NaCl concentrations
properties of the isolate resembles with the genusvith the optimal concentration of 9% and no growth
Saccharopolyspora. was observed at 0 and 22% salt conagon.
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Table 2: The antibacterial and antifungal activit ethyl acetate prokaryotes. However, the research on marine

: extract ofSaccharopolyspora salina VITSDK4 . Actinobacteria from Indian peninsula is very scarhty
Microorganism Zone of inhibition (mm) _MIC (ug M the present study we have demonstrated that our
Escherichia coli 13.6 (20.5) 174 (3.16) : ” :

Klebsiella pneurmoniae  16.0 (18.5) 126 (28) isolated halophilicGaccharopolyspora salina VIT_SD_K_4
Saphylococcus aureus 8.4 (19.8) >1000 (11.9) produces a extracellular compo_und _and inhibit the
Bacillus subtilis 5.1 (22.1) >1000 (24.8) growth of tumor cells as well as microbial cells.
ASPefg!““SP'g‘?f igg (ié-g) 91%2 ézg-g)s Our sampling site Marakkanam is situated in
Aspergillus fumigatus 3 (19:5) 5 (205) southern coast of India within Tamil Nadu provintte.

Candida albicans 8.5 (11.6) 21.0 (30.2) : o .
The zone of inhibition and MIC for the standardilaiotics is given IS a narrow Sandy coastal belt exhibits tidal flatel

within parenthesis. Chloramphenicol and Amphoterie are the ~ marsh zones. It is perched at a height of 14 mé#drs
standards for bacteria and fungi respectively feet) above mean sea level and has large areasltof s
) ) _ pans near wide backwater with salinity of 32-38tgpar
Based on the results of physiological test the mdi ey thousand. In the course of our systematic sirge
has been designed for the optimum growth whicho, pigactive marine actinobacteria, 116 straingewe
contains glucose 0.5%, soluble starch 2%, mee&eXtr jsolated and only 7 isolates showed broad spectrum
0.4%, yeast extract 0.5%, peptone 0.5%, calciumyctivity. The majority of the isolated strains were
carbonate 0.4%, sodium sulfate 0.1%, potassmnp)emngs to Sreptomyces, some were belongs to
chloride 0.05%, magnesium chloride 0.2%, dipotassiu Micromonospora, Actinopolyspora and few belongs to
phosphate 0.05%, sodium chloride 12%, pH 7.6. other types. The strain VITSDK4 with significant
The antimicrobial activity of ethyl acetate extrac gntitumor and antimicrobial activity was further
of the isolate is shown in Table 2. The maximaivéi9t  jgentified asSaccharopolyspora salina. The cultural,
was observed againgiiebsiella pneumoniae with the morphological, biochemical, physiological
MIC value of 126 mg mL when compared to characteristics indicates that the strain belomgshe
chloramphenicol (26 mg mt). The other bacterial genusSaccharopolyspora. Chemotaxonomic properties
pathogens susceptible to the crude extractEareoli are typical to the genusaccharopolyspora. It is
(MIC of 174 mg mL* and 13.6 mm zone of inhibition), evident from the phylogenetic analysis that thaistr
Saureus (8.4 mm) and B.subtilis (5.1 mm). It crude VITSDK4 closely matches with the strain
extract also exhibits a good antagonistic actigigipinst ~ Saccharopolyspora salina. The strain shows 100%
A.niger, Aflavus andC.albicans. The zone of inhibition  similarity with Saccharopolyspora salina. A tree
is 15.9, 13.3 and 8.5 mm and the MIC is 96.5, 108.onstructed by the neighbor joining method shoves th
and 52 mg mL' respectively. Among the fungal distinct phyletic line which is closesly related thvi
pathogensC.albicans was more susceptible to the Saccharopolyspora salina. The strain is sensitive to,
extract when compared amphotericin B. The effect ofifampicin and lincomycin, but resistant to neonmyci
crude extract on cytotoxicity on HelLa cells shovaed and penicillin G.
concentration and time dependent activity. They IC Optimization of media and cultural conditions were
value  against Hela cells was found tbe carried out by a systematic study. Various carboe a
26.2 mg mLC*. At 40 mg mL* concentration more than nitrogen sources were supplemented and the growth
70% cell death was observed. The hemolytic actimity was measured as dry weight of the mycelium. Glucose
erythrocytes showed Ig value of 266 mg mlt. The Xylose and starch serves as sole carbon source and
results suggest that the crude extract is lesstaxi  better growth was seen if yeast extract is useal ssle

normal cells and toxic to He La cells. nitrogen source and poor growth was seen when
inorganic nitrogen source was used. As the samples
DISCUSSION were collected from the ocean near-salt pans, dite s

concentration in the media was increased and the
The marine microorganisms are known to be richgrowth was evaluated. The organism requires salt
sources of novel compounds; to date about 100@alatu concentration of 9% for growth and at low
products were derived from marine microbes.concentrations no growth was observed. At the
Interestingly marine actinomycetes produce manyconcentrations of less than 3% (w/v) the colonies
pharmacologically potential compounds with antilziot appear as plaque like holes. The salt requirement
and antitumor properties. Actinobacteria have beesuggests that the organism is moderately halophilic
proven as a potential source of bioactive compound$he sediment sample collected for the isolatiortha$
and richest source of secondary metabolites. They aorganism was from the shore where many salt pans
the most economically and biotechnologically valeab exist. The organism tends to grow and sporulate eve
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12% salt concentration, but it exhibits very slomewth

are lacking. It is suggested that the frequent and

which takes 10-15 days. This suggests that theystematic screening of marine actinomycetes in the

organisms ability to grow and multiply in the magin
environment at various salt concentrations.

Halophilic microorganisms can be conveniently
grouped according to NaCl requirements for gré&t#ith
Extreme halophiles are able to grow in saturate@INa
and unable to grow in the presence of NaCl
concentrations less than 12%. Laf$&n defined
moderate halophiles as organisms growing optimallf

between 5 and 20% NaCl. Since our isolate alsd"

showed similar NaCl requirements for their grovitie

strain is considered as halophiles and absencea@i N
in the medium inhibits their growth. Thus VITSDKA4
phylogenetically distinct and exhibited different

physiological characteristics from oth&reptomyces 1.

described. Apart from sodium chloride, addition of
potassium chloride 6-20%) and magnesium chloride (6
22%) also enhances the growth with maximal growth a

16% for KCI and 18% for MgGI6H,0. 2.

Five liter of the fermentation broth yield 786
crude extract. The extract was dissolved inSIM
(1 mg mL™) and made as the stock for the assessment

of cytotoxic properties. The DMSO control was 3.

maintained for the assays and results were cadzllat
The extract showed a strong growth inhibition agiin
HelLa cells with an I of 26.2 mg mC}, which is

significant with control. The 16 against mouse g4

erythrocytes was found to be 266 mg Thiwhich
shows that the cytotoxicity on HelLa cells was not
related to membrane integrity. Also, notable attivi

was seen against fungal and Gram positive pathpgens

but the activity against Gram negative microbes was
less. Previously we have reporte@eeptomyces strain
with moderate hemolytic and antimicrobial activity

isolated from Marakkanam co¥& The cytotoxic g,

activity of VITSDK4 on Hela cells suggests that the
strain could be clinically important and need to be
investigated further for the anticancer properties.

CONCLUSION

Our results indicate that the isolated
Saccharopolyspora salina is a moderately halophilic
strain which exhibits significant cytotoxic and asig
antibiosis against fungal and Gram negative pathege
Further studies on the purification and characteion

of bioactive compounds from the strain are underway8.

Most of the studies conducted in Indian peninsalaech

been restricted to isolation, identification anddéd

for their antagonistic properties against different

microbial pathogens. But the detailed studies om th

bioactive compounds from the marine actinomycetes
96

Indian peninsula could provide novel species a$ agl
novel bioactive compounds.
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