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ABSTRACT

The present study deals with enzyme analysis of endophytic new Streptomyces sp.vijil0 isolated from
the velamen roots of Vanda spathulata is an epiphytic orchid plant. The plant root samples were
collected from Alagar kovil Hills, Madurai district, Tamilnadu state, India. An endophytic
Streptomyces sp was isolated by using NA (Nutrient Agar) medium; it was then identified by 16S
rRNA gene sequencing analysis. The endophytic actinomycete culture to produce different enzymes
was analyzed. The endophytic actinomycete culture has the ability to produce cellulase enzyme
(except amylase, laccase, lipase and protease). The result of the study suggested that endophytic
Streptomyces sp associated with velamen roots of Vanda spathulata plant are potential source of

cellulase enzyme production.
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INTRODUCTION

Orchids are one of the largest families of
flowering plants worldwide, with over 35,000
species in some 750 genera. The highest
number of orchid species occurs in the tropical
zone, and diversity decreases with increasing
distance from the equator (Brundrett et al.,
2001).

Actinomycetes are important soil
microorganisms and are best known for their
ability to produce antibiotics. Evidence
indicates that actinomycetes are quantitatively
and qualitatively important in the rhizospere,
where they influence plant growth and protect
plant roots against invasion by root pathogenic
fungi (Crawford et al., 1993). Some
actinomycetes are endophytes known to
colonize the interior of healthy plants. Frankia
strains, symbionts of actinorhizal plants, can
induce N, fixing root nodules on certain
nonleguminous plants and were identified as
actinomycetes in 1964 (Benson and Silvester,
1993). These are mostly found living as
saprophytes in the soil, but lately some species
have been described in plant tissue and the
rhizosphere of plant roots (Alam et al., 2010).
It is now apparent that these filamentous
bacteria also occur in living tissues of certain
higher plants as endophytes and may serve as
sources of novel bioactive compounds, as
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majority of them are untapped (Zin et al.,
2007).

Endophytic Streptomycetes were isolated from
surface -sterilized roots of 28 plant species in
northwestern Italy (Sardi et al., 1992). The
Actinomycetes are Gram positive bacteria
having high G+C (>55%) content in their
DNA.  Actinomycetes  were  originally
considered to be an intermediate group between
bacteria and fungi but now are recognized as
prokaryotic organisms. The majority of
actinomycetes are free living, saprophytic
bacteria found widely distributed in soil, water
and colonizing plants. Several species of
Streptomyces  genus  produces  bioactive
molecules like antibiotics, pigments and many
extracellular enzymes as glucose isomerase,
amylase, cellulases and proteases (Claudia and
Gabriela, 2001).

Rhizosphere is an admirable region which
provides shelter to many types of living
organisms. The organisms survives in the
rhizosphere region gets enriched by plant root
exudates. Rhizosphere microorganisms
opportunistically enter into plant roots utilizing
wounds and natural openings. Such entry of
microorganisms is aided by the production of
Iytic enzymes. However the lytic enzymes
produced by these microorganisms might also
contribute to more efficient penetration and
colonization. Such endophytic microorganisms
are indigenous to most plant species and
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colonizing the plant tissue. The endophytic
microorganisms occupy a relatively unexplored
site in microorganism isolation so they can
represent a new source in obtaining more
enzymes with different potentialities (Rajesh
Kannan et al., 2012). The aim of the present
study deals with enzyme analysis of endophytic
new Streptomyces sp. isolated from velamen
roots of Vanda spathulata.

MATERIALS AND METHODS

Collection of samples

An orchid plant of Vanda spathulata velamen
root samples were collected from Alagar Kovil
Hills, Madurai District, Tamil Nadu state,
India. The root samples were collected during
the month of January 2013 at day time. The
sample was utilized within 6 “h” of collection.
Surface sterilization and Isolation of
endophytic actinomycetes

The samples were washed in running tap water
for 10 minutes to remove soil particles and
adhered debris. The root samples were cut
longitudinally before inoculation. Then the root
samples were washed thoroughly with sterile
distilled water and air dried under laminar air
chamber. Samples were immersed in 10 mL
distilled water for 3 minutes; then the samples
were placed in 1 % aqueous solution of HgCl»
for 3 minutes. Later the samples were rinsed in
distilled water for 1 minute. The cut surface of
the root samples were placed on the medium
surface. The growth of Streptomyces sp.
colonies from the surface of the root samples
on the Nutrient agar medium was observed.
The individual colonies pure cultured on
nutrient agar plates and were incubated at room
temperature (28 + 2°C) for 5-20 days.

16S rRNA Analysis

The active strain identified as Strepromyces
sp.vijil0 isolated from velamen roots of Vanda
spathulata was carried out by using 16S rRNA
partial gene sequencing and phylogenetic tree
analysis.

Screening for enzymes

Extra cellular enzymes assay were conducted to
investigate the production of enzymes by the
endophytic Streptomyces sp. It was assessed by
digestion of suspended or dissolved substrate in
agar plates after inoculation with 3 mm mycelia
plugs and incubation for 3-5 days at 37 C. The
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clear zone was used as a measurement of the
amount of enzyme production  with
modifications (Kavya Deepthil et al., 2012).

Amylase

Amylase enzyme activity was assessed by
growing the endophytic Streptomyces sp. on
glucose yeast extract peptone agar medium
(GYP) (glucose-1g, yeast extract-0.1g,
peptone-0.5g, agar 16g, distilled water 1000mL
and pH 6) containing 1% soluble starch. After 5
days incubation, the plates with actinomycete
colony were flooded with1% iodine in 2%
potassium iodide. The appearance of clear zone
surrounding the colony was considered positive
for amylase enzyme.

Cellulase

Yeast extract peptone agar medium
supplemented with Na-carboxymethyl cellulase
was used. The Streptomyces sp. was cultured
and kept for incubation. After incubation, the
plates were flooded with 2 % aqueous Congo
red and destained with 1 M NaCl for 15
minutes. The clear zone around the colony
indicated the cellulase activity.

Laccase

Glucose yeast extract peptone agar (GYP)
(glucose-1g, yeast extract-0.1g, peptone-0.5g,
agar 16g, distilled water1000 mL and pH 6)
medium amended with 1-napthol, 0.005% was
prepared and Streptomyces sp. culture was
inoculated and kept for incubation. On
oxidation of 1-napthol by laccase, the medium
changes from clear to blue.

Lipase

The Streptomyces sp. culture was grown on
peptone agar (peptone-10.g, sodium chloride-
S5g, agar-14g, distilled water 1000 mL and pH
6) medium supplemented with Tween 20. A
clear zone around the colony indicated the
presence of lipase enzyme.

Protease
The Streptomyces sp. culture was grown on

Glucose yeast extract peptone (GYP) (glucose-
lg, yeast extract 0.1g, peptone 0.5g, agar 16,
distilled water1000mL and pH 6) agar medium
(glucose-1g, yeast extract 0.1g, peptone 0.5g,
agar 16 g, distilled water 1000mL and pH 6)
amended with 0.4% phenol and adjusted with
pH 6. After 3 days of incubation, plates were
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flooded with saturated aqueous ammonium
sulphate. The undigested phenols
precipitated with ammonium sulphate and
digested area around the colony appeared as a

were

clear zone.
RESULTS & DISCUSSION

Vanda spathulata is an orchid belongs to the
family Orchidaceae. It grows on tall and big
tree (epiphytic plant), deriving moisture and
minerals through its velamen roots hold on the
substratum (the tree) (Fig 1).

16S rRNA analysis
Endophytic new Streptomyces sp. vijil0
isolated from velamen roots of Vanda

spathulata plant. It is a gram positive,
filamentous bacterium which produced well
developed hyphae with branches and this type
of genus belongs to the family

Fig. 1: An Epiphytic orchid plant Vanda
spathulata (L.) Spreng.
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Streptomycetaceae. Mostly endophytic
actinomycetes are symbiotic association with
their host.
sp.vijil0 was isolated by using NA (Nutrient
Agar) medium. It was then identified by PCR
amplification, 16S rRNA gene sequencing and
phylogenetic tree analysis. This gene sequence
was deposited in Genbank at NCBI, EMBL and

DDBJ Accession number:

Endophytic new Streptomyces

KF312214 (Fig 2, 3, 4). Similar result was
found in the endophytic actinomycetes isolated
from surface-sterilized root of healthy wheat
plant, belonging to Streptomyces,
Microbispora, Micromonospora, and Nicardia
(Coombs and Franco, 2003). The total of 246
strains of actinomycetes isolated from plant
origin belonging to Streptomyces (97 strains),
Microbispora (57 strains), Micromonospora
(18 strains), Actinomonodura (4 strains),
Nicardia (23 strains) (Okazaki, 2003).

Fig. 2: PCR Amplification
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Streptomyces sp. SAUACE 3 165 Hbosomal RiA qene, parfial sequence
Streptomyces lridus 165 ibosomal RNA gene, partial sequence
high GO Gram+| 46 leaes
Streptompces favidovirens 165 ribosomal RNA 9ene, partial suquence
Streptomptes sp. VIN 75792 165 ribosomal RMA qene, parfial sequence
Streptomyees sp. VI 75752 165 ribosomal RNA gene, parfial sequence
Streptompces sp. VIN 75714 165 ribosomal RMA gene, parfial sequence
Streptompces sp. L S24 165 ribosomal RMA 9ene, parial sequence
Streptomyces sp. L510 165 ribosomal RMA gene, parfial sequence
Streptomyces sp. (L 552 165 ribosomal RMA gene, parfial sequence
Streptomyres sp. L574 165 ribosomal RNA gene, parfial sequence
Streptompces sp. QL 568 165 ribosomal RMA 9ene, parfial sequence
Streptomptces sp. L S62 165 ribosomal RMA 9ene, parfial sequence
Streptomyces sp. § 264 A53 165 rbosomal RiA qene, parfial sequence
Streptompees sp. ) 2GY 451 165 ibosomal R gene, parfial sequence
Streptompces favidovirens strin SHMLSS 165 ibosomal RMA 9ene, parfial 5.
Stveptomyces spiramyceticus strain Wa.k 18, 165 ibosomal R gene, parfial se..
Streptomyces spiremyceticus strain F21 165 ibosomal kA& gene, partial seque..
Streptompees sp. GPESS 165 rbosomal RRA gene, parfial sequence
Streptompces sp. CPE2TS 165 rbosomal RMA gene, parfial sequence
Streptompces sp. CPESS 165 ribosomal RMA qene, parfial sequence
Streptomuces sp. MES3H- CFS gene for 165 ribosomal RNA, partial sequence
Uncuttured Streptomyces sp. clone Desert_153 165 ribosomal R gene, parti...
Streptompces sp. MCC- A7 165 Hibosamal RMA qene, parfial sequence
Streptomutes sp. UKMCC_T71 165 tibosomal RN gene, partial sequence
Streptompces sp. S 1102011) 165 ribosomal RNA gene, parfial sequence
Streptomuces sp. THAT partial 165 FRbA gene, strein N7
. Streptompees sp. 20 10-12 165 ibosomal RA& gene, parfial sequence
Streptompces roseolilacinus partial 165 PRMA 9ene, isolade 1
Streptomuces sp. M2 1 1(U1 165 rbosomal RiA gens, parfial sequence
Streptomytes sp. HY26(2010) 16 5 ibosomal RiA gene, parfial sequence
tinobacterium CR15 165 fibosomal RMA qene, parfial sequence
Streptomptes sp. A24 165 ibosomal RNA gene, parfial sequence
Uncuttured bacterium clore Oudat 115 165 ribosomal RMA gene, parfial sequenc
Streptomyces nodosus shein WIM3262 165 ribosomal RiA gene, parfial sequ...
Shreptompces mavecolor strein 5615 165 ribosomal RMA gene, partial sequenc
Streptompces sp. BJ52 165 fbosomal RRA gene, parfial sequence
Streptomyces agglomerztus gene for 165 rRiA, Partial sequence, shain: WERL...
Streptomyes sp. T8 165 ribosomal R4 gene, parfial sequence
Streptompees albowinacens sin HEUM 175136 165 fibosomal RNA gene, part,
Streptompces setonensis strain HEL M1T4929 165 ribosomal RMA qene, parfial.
Stveptomyces sefonensis shain HBUM 74901 165 fibosomal R4 gene, parfial.
o Streptomyces favidovirens strain HEUW174900 165 ibosomal RMA gene, par.
*y Streptompres sp. FAJ2.014 165 ibosomal RNA gene, parfial sequence
o Streptompces setonensis strain HEL W1 74550 165 ribosomal RMA qene, parfial.
o Streptomyces sefonensis shain HBUME2536 165 ribosomal RMA gene, parfiel .
T Actinomycetales bacterium TLIB42 165 ibosomal RRA gene, parfial sequence
L} Streptompces sp. HIMET 30 16 5 Hibosomal RMA gene, parfial sequence
Streptompces sp. W26 165 fbosomal RMA 9ene, parfial sequence
Stveptomyces lavendulocolor shein 173976 185 ibosomal R4 gene, parfial 5..
Streptomyces roseolilacinus shrein 173791 165 ibosomal ArA qene, parfial se...
Streptomyres lavendulocolor shein 173390 165 ibosomal RA gene, parfial 5..
Streptomyces lvendulocolor strein 173554 165 ribosomal R4 gens, parfial 5.,
Streptomyces lavendulocolor shein 173622 165 ibosomal R4 gene, parfial 5..
L @ Fldl4z171
Streptompces luendulocalor shein 173565 165 ribosomal RMA ene, parfial 5.

| 0.0001 |

Straptomyces sp. SAUACE 3 165 ibosomal R4 gene, parfial sequence
Straptomyces sp.02_13 165 ibosomal RA gens, parfial sequence
high GC Gram+| 2 lsaves
Straptomyces gelaficus strain NRRL B 2928 165 rbosomal RhA, partial sequend
Straptomyces nodasus subsp. asukiensis gene for 165 A, partial sequence, s
Streptomyces gelaficus gene for 165 rRbA, partial sequence, strain: WERC 1256
Straptomyces sp. 40004 165 ibosomal R4 gens, parfiel sequence
a Straptomyces sp. 2292013 shain TRIM4EPE5 59 165 ibosomel RhA 9ene, pa.
o Straptomyces toseolilacines strein 173791 165 ibosomal Rha gens, parfil se...
o Straptomyces lendulocolor stein 173390 165 Hbasomal RNA qene, partial 5.,
R Streptomyees lvendulocolor stein 17 3854 165 tbasomal RNA gene, partial 5.,
9 Streptomyees lvendulocolor stein 173622 165 Hbasomal RNA gene, partial 5.,
a 42171

Stveptomyces lavendulocolor shein 17 3585 165 Rbosomal RbA gene, parfil 5..

| 0.0001

Fig. 3: Phylogenetic tree analysis
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Fig. 4: New Streptomyces sp.vijil0

Cellulase enzyme activity

For cellulase screening, the isolate were grown
on yeast peptone agar medium
supplemented with Na-carboxymethyl
The endophytic Streptomyces sp.
was cultured and kept in incubation for 4-5
days. After incubation, the plates were flooded

extract

cellulose.

with 2 % aqueous Congo red and destained
with 1 M NaCl for 15 minutes. Here plate
yellow color clear zone around the colony
indicating But
endophytic Streptomyces sp.vijil0 did not show
any amylase, laccase, lipase and protease
activity (Fig 3). Our results similar to the

cellulase  production.

endophytic Streptomyces strains were screened
for chitinase production and inhibition of fungi
and oomycete phytopathogens. Most strains
produced a high concentration of chitinase and
inhibited the phytopathogens (Quecine et al.,
2008). Purified a bioactive compound from
endophytic Streptomyces violaceusniger that
showed a strong antagonism towards various
wood-rotting fungi, and chitinase enzymes
were associated with this inhibition. In general,
the higher chitinase activity was correlated with
higher fungal inhibition. For this reason,
chitinolytic Streptomyces strains are a likely
choice as potential biological control agents
(Shekhar et al., 2006). The Streptomyces sp.
from coringa mangrove soils for enzyme
production and antimicrobial activity (Kavya
Deepthil et al., 2012).
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Fig. 5: New Streptomyces sp.vijil0 produce
Cellulase enzyme

CONCLUSION

Endophytic actinomycetes inhabit tissues of a
wide variety of native and cultured crop plants.
The  endophytic  presence of  some
actinomycetes may play important role in plant
development and health because of their role in
nutrient assimilation and in secondary
metabolite production. This study presented the
cellulase production of the endophytic new
Streptomyces sp.vijil0. The reported enzyme
may have wide industrial application.
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