Available online at www.ijpab.com

ISSN: 2320 — 7051

betwriiticred el Int. J. Pure App. Biosck (3): 124-134 (2014)
of Pure & Applied

’ Biosci
Bioscience Research Articl

INTERNATIONAL JOURNAL OF PURE & APPLIED BIOSCIENCE

Isolation, Characterization and Optimization of Protease Enzyme Producing
Micro-Organism from Gastrointestinal Tract of Labeo rohita

Sandeep Chovatiya*, Keshal Dhola, Prerak Patel an8nehal Ingale
Ashok & Rita Patel Institute of Integrated Studyld®esearch in Biotechnology and Allied Sciencesy Nallabh
Vidyanagar, Anand, Gujarat (India) 388121
*Corresponding Author E-mail: sandeepchovatiya@ssiedu.in

ABSTRACT
Proteases which are ubiquitous in occurrence, bémgnd in all living organisms, and are essent@ f
cell growth and differentiation. The extracellulproteases are of commercial value and find multiple
applications in various industrial sectors espelgiah especially in food industry. The present gtud
describes the screening of protease producer frastrgintestinal tract of Labeo rohita. Among the 7
isolates, PPR7 strain was found to be more suitbddni@rotease enzyme production. The morphological,
cultural, biochemical and molecular characteristiobisolate PPR7 revealed as Bacillus thuringiensis
The temperature and pH was optimized for the maxinpumoduction of this enzyme. The optimum
temperature for the protease production (120 Umvds found to be 37 °C while the pH was found to be
optimum at 7.00 for the protease production (100/@l). Medium optimization suggested that the most
appropriate carbon source was glucose (122.0 U/mifyogen source was glycine (130.4 U/ml) and
NaCl concentration was 2% (85.2 U/ml) for the bettetease production.

The present research will be helpful for fish nignists to utilize this enzyme producing bacterial
isolates as a probiotic formulations, whiishnot only a cost-effective aqua feeds but is atgmecially for
the larval stages when the enzyme system is moéepff

Keywords. Labeo rohita, Bacillus thuringiensis, Protease quotion, Media optimization, Isolation and
Characterization.

INTRODUCTION
An enzyme is a biocatalyst which accelerates tte ghbiological reactions generally forming paofs
the metabolic processes of the cells. They arendakéo sustain life because most chemical reastia
biological cells would occur too slowly, or wouldald to different products without enzymes. Enzymes
are commercially exploited in the food, pharmaaaltidiagnostics, detergent and chemical industries
More than 300 different enzymes have been isolfated various living sources such as identified an
animals, bacteria and fungi and used in indusarial biotechnological applicatichs
Proteases (EC 3.4) are enzymes that hydrolyzeipsote small peptides or free amino acids. The very
importance of enzyme as sources for industrialiegiibns has been well recognized and it was regort
that proteases count for nearly 65% of the worldyere market Microbial sources of Proteases are
alternatives over the enzymes from animal or plsmirces since they possess all most all the
characteristics desired for their biotechnologiepplications, particularly in food, detergent, weav
leather, pharmaceutical, chemical industries anstavarocessing industri's Proteases are commonly
classified according to their optimum pH: acidiotgase, neutral protease and alkaline protease.
The micro flora present in gastro intestinal trattfish can influence nutrition, growth, and diseas
susceptibility which may be essential in fish tfetd on recalcitrant material or on material lagkin
vitamins. Presence of symbiotic bacteria in armafis digestive tract often produce complement
enzymes for digestion of plant foods as well aghssize compounds that are assimilated by the’.host
The biological diversity of fresh water bodies pd®ms a wide array of enzymes with unique properties
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Endogenous digestive enzymes in fish have beerestury several worketd However, information
regarding the enzymes produced by intestinal dmgelbiacteria, their source and significance in fish
scarce. With this in view, we have isolatacillus thuringiensigrom the intestinal tract dfabeo rohita
and characterized its protease production undéuachemical and physical conditions.

MATERIALS AND METHODS
Sample-Collection
Herbivore, column feeder Rohu were sampled from Bieesciences department pond, Sardar Patel
University for the present study. The average weigttal length (LT) and gut length (LG) of thelfis
studied are presented in Table 1.
Table 1 : Morphological characteristics of Rohu fi&

Fish species Body weight (gm) Total length (cm) @atght (gm) Gut length (cm)

Rohu 6.96 5.15 0.487 32.27

Homogenate Preparation

The gut of the healthy fish was dissected out ild @nd aseptic condition, weighed, rinsed in steril
phosphate buffer. Then it was mechanically homamgshin sterile phosphate buffer (0.2M) to give' 10
diluted sample. Homogenates were then centrifuged3 min at 6000 rpm. Supernatant was stored in a
refrigerated at 4°C up to further processing.

Isolation and Screening of microorganisms producing’rotease

Isolation of bacteria was performed by serial dilnt& spread plate method on nutrient agar plate T
samples were serially tenfold diluted in sterilizgtbsphate buffer to get concentrate range froral1®.

A volume of 0.1 ml of each dilution was transferesptically to nutrient agar plates containingtpeg
(1% wt/vol), NaCl (0.5% wt/vol), agar (2.5% wt/vphnd meat extract (0.3% wt/vol) pH-7.4. The sample
was spreaded uniformly using a glass spreader. plates were incubated at €7 for 24 hrs. The
bacterial isolates were further subculture on aient slant. Pure isolates were maintained ‘@ #
refrigerator for further studies.

The isolates obtained were screened for proteasdugtion using skim milk agar plates containing
peptone (0.1% wt/vol), NaCl (0.5% wt/vol), agarO% wt/vol), and skim milk (10% vol/vol) pH-7.0.
The plates were incubated at 37°C for 24 hrs. Arctene of hydrolysis gave an indication of proytol
microorganisms. The organisms which were produriagimum zone size of hydrolysis surrounding the
colony on milk agar plate selected for further ghfilisk testing.

Protease production

The culture medium used in this work for proteasmpction contained (g/L) Glucose, 10; Casein, 5.0;
Yeast extract, 5.0; KIPO, 1.0; MgSQ, 0.2 and pH maintained to 7.2.

50 ml production medium in 250ml Erlenmeyer flaskswinoculated with 5% inoculum of overnight
grown culture of Bacillus and incubated at 37°Cratary shaker at 100rpm. 2ml of broth was harvested
aseptically and centrifuged at 10,000 rpm for 2@ ati 4°C and the supernatant thus obtained was used
for protease assay.

Protease Assay

Activity of protease was determined by Anson metlwith some modificatiofs Enzyme solution
(0.5ml) was mixed with 2.0 ml substrate (0.65% ase 25 mM Tris-HCI buffer) at 37C for 30
minutes and after incubation TCA was added to aftenthe reaction. This mixture was centrifuged at
10,000 rpm for 5 minutes and the released anindsagere measured as tyrosine by the method of Folin
and Ciocaltel

Protein Determination

Protein concentration was estimated by Lowry’s méthusing Bovine Serum Albumin as standard.
MEDIA OPTIMIZATION

Effect of Different Carbon Sources on Protease Pragttion
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Glucose in production medium was replaced by 1%h eafcsucrose, lactose, maltose, starch. 50ml
medium was inoculated on 250ml Erlenmeyer flasB&C in an incubator shaker at 100rpm. 2ml of
broth was harvested aseptically and centrifugelDd100 rpm for 20 min at 4°C and the supernatarg th
obtained was used for protease assay.

Effect of Different Nitrogen Sources on Protease @duction

Yeast extract in medium was replaced by 0.5% e&agieptone, glycine and Ni&I. 50ml medium was
inoculated on 250ml Erlenmeyer flask at 37°C iniacubator shaker at 100rpm. 2ml of broth was
harvested aseptically and centrifuged at 10,000 fgr20 min at 4°C and the supernatant thus obdaine
was used for protease assay.

Effect of varying Sodium chloride (NaCl) Concentratons on Protease Production

The effect of varying Sodium chloride (NaCl) conication was studied by supplementing the production
medium with varied concentrations of NaCl such &s 2%, 6%, 8%, and 10%. 50ml medium was
inoculated on 250ml Erlenmeyer flask at 37°C iniacubator shaker at 100rpm. 2ml of broth was
harvested aseptically and centrifuged at 10,000 fgr20 min at 4°C and the supernatant thus obdaine
was used for protease assay.

Effect of pH on Protease Production

To study the effect of different pH on proteasedoiction, the pH of production medium was set &8, 4,
7, 8,9, 10 and 11. 50ml medium was inoculated ®0n# Erlenmeyer flask at 37°C in an incubator
shaker at 100rpm. 2ml of broth was harvested as#lytiand centrifuged at 10,000 rpm for 20 min 4t 4
and the supernatant thus obtained was used faga®t@ssay.

Effect of Temperature on Protease Production

To study the effect of different temperature ontgase production. 50ml medium was inoculated on
250ml Erlenmeyer flask incubate at different temapare 30°C, 37°C, 40°C and 45°C in an incubator
shaker at 100rpm. 2ml of broth was harvested as#lytiand centrifuged at 10,000 rpm for 20 min 4t 4
and the supernatant thus obtained was used fagsetassay.

Identification of the bacterial strain

The protease producing strain was identified byousrbiochemical test and 16S rRNA gene sequencing.
Genomic DNA was extracted as per the standard gobtoand its quality was evaluated on 1.2%
Agarose Gel, a single band of high-molecular welNA has been observed.

Fragment of 16S rDNA gene was amplified by PCR ftbmabove isolated DNA. A single discrete PCR
amplicon band of 1500 bp was observed when resaluefigarose Gel. The PCR amplicon was purified
to remove contaminants.

Forward and reverse DNA sequencing reaction of R@Rlicon was carried out with 8F and 1492R
primers using BDT v3.1 Cycle sequencing kit on SBBOx| Genetic Analyzer.

Consensus sequence of 1393bp 16S rDNA gene wasagghérom forward and reverse sequence data
using aligner software.

The 16S rDNA gene sequence was used to carry odiSBLwith the nrdatabase of NCBI genbank
database. Based on maximum identity score firsséguences were selected and aligned using multiple
alignment software program Clustal W. Distance iwattas generated using RDP database and the
phylogenetic tree was constructed using MEGA 4.

The PCR product was amplified and sequenced by iXdalbs Ltd. (Ahmedabad, India). The 16S rRNA
gene sequence was submitted to GenBank underd¢besian numbaf£C911634.

RESULT AND DISCUSSION
Isolation of protease producing bacteria
Total seven isolates were obtained on Nutrient ptge with pH 7.2. The isolates were further saeeke
for proteolytic activity on 5% skim milk agar plat€he zone casein hydrolysis around the bacterial
colony indicates the protease producer (FigureH2)ee out of seven isolates were identified ascaiss
producers. Isolate No.7 showed maximum zone arcewidny and stated as PPR7. Shake flask
production of protease was done for isolates shgpwirsein hydrolysis test on milk agar plate. Théais
PPR7 which showed maximum protease production eexgtified on the basis of morphological, cultural
and molecular characteristics was found to be Becihuringiensis as shown in Figure 1 and tabl@.no
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Fig.1 : Microscopic observation of PPR7 by Gram staing
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Fig.2 : Zone of casein hydrolysis on skim milk agaplate

Table 2 : Morphological characteristics of well istated colony of PPR7 on Nutrient agar medium

Shape Round
Margin Regular
Elevation Convex
Texture Mucoid
Opacity Opaque
Pigmentation No pigment
Gram Nature Gram positive

MEDIA OPTIMIZATION

Effect of carbon source of protease production

Among various carbon sources used, protease piodugts highest in the medium containing glucose
(122.0 U/ml; 48 hrs.) and sucrose (118.2 U/ml; 48)hwas found to be the best to support protease
production (figure—3). While Lactose, maltose atafch showed the least protease production (17.0
U/ml; 30.1 U/ml & 40.0 U/ml respectively). Glucosed Sucrose can be easily utilized by our strain
PPR7 compared to other saccharides. An increasdd gf enzyme production from various carbon
sources such as lactd$enaltosé® and sucrosé have been reported by other researchers.

Kumaraet al.,2012 and Ravishankat al.,2012have evaluated various carbohydrates such as glucos
maltose, lactose, sucrose, mannitol, sorbitol,imaffe, xylose, fructose and starch for their effect
protease production. Carbon sources greatly infleérthe enzymes production and the most commonly
used substrate was reported to be glucose. It é&as hoticed that various sugars in the productiah a
protease production depends upon the type of sissid under study
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Fig.3 : Effect of Different Carbon sources on protease prduction in Bacillus thuringiensis (PPR7) isolated
from Fish gut. The bars indicate the standard deviation of three éplicates Analyze:
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Effect of Nitrogen source of protease productio

The various nitrogen sources on protease produstére studied by replacing yeast extract in pradac
media by various organic and inorganic nitrogenraes Among the organic sources glycine and pey
showed Igh vyield of protease production 130.4 U/ml and .028/ml respectively while inorgan
nitrogen source like NI and Urea showed 115.0 U/ml and 100.0 U/ml retbpedg (figure—4). In
earlier reports, it was found that different niteogsources such soybean meal, glucose, casamino &
and peptone were effective medium ingredients fier protease production by Bacillus spe'®!"*8
Many researchers have been reported that orgaimigen sources were better suiteBacillus sp. for
growth and enzyme producti¢han inorganic sources. Both organic and inorgaittogen compound
were utilized byBacillus thuringiensis PPF strain giving almost the same protease productiibim k&ss
percentage of deviation. Its shows the versatilitihe isolated bacteria uzing a range of compounds
nitrogen source for protease product

Fig.4 : Effect of Different Nitrogen sources on proteaseroduction in Bacillusthuringiensis (PPR7) isolated
from Fish gut. The bars indicate the standarddeviation of three replicates analyze
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Effect of varying NaCl Concentration on protease poduction

The effect of varying NaCl concentration was stddig supplementing the production medium with .

2%, 3%, 4% and 5%, NaCl. Maximum protease prodacti@s observed at 2% NaCl (85.2 U/r

Protease production was decreased remarkably in (4063 U/ml) ad 5% (35.0 U/ml) NaC

concentration (figures). Mahendraet al. (2010) reported thaBacillus aquimarisshowed growth
between 13% NaCl and maximum protease activity at 2% NaQhceotration. An increased s

concentration creates change in the lipid cosition of cell membrane. So, the growth rate desee

along with enzyme production. Mostly, gram positivederate halophiles are often reported in

reduction of enzyme production at high salt coneeiar.

Fig.5: Effect of varying Sodium chloride concentration @ protease production inBacillusthuringiensis
(PPRY7) isolated from Fish gutThe bars indicate the standard deviation of three eplicates analyze
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Effect of pH on protease productiol

Bacillus thuringiensisPPR7 could grow and produce protease over a widgeraf pH (2.-10.0).
Maximum protease production was observed at pHI00.2 U/ml) (Figur-6). The production at pH
and 8 was relatively comparable. Protease produatiBacillus spphas been rejrted to be optimum in
the pH range 7.0 to 11%*

Fig.6 : Effect of pH on the protease production irBacillus thuringiensis (PPR7) isolated from Fish gutThe
bars indicate the standard deviation of three repliates analyze
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Effect of Temperature on protease production by PPR

The effect of temperature on protease productios stadied in production media incubating at différe
temperature 30°C, 37°C, 40°C and 45°C. The maximpuotease production was obtained at 37°C (120
U/ml) and protease activity decreased remarkabWGftC (95.0 U/ml) and 45°C (50.0 U/ml) (figure-7).
Protease optimum activity of numerous protease facterial sources was between 30°C and 4¢°C
The present study showed maximum protease produati@7°C in medium. HoweveBacillus sp. was
not capable of producing the enzyme at temperdtel@v 25°C on other hand, a progressive decline in
enzyme production was observed at 40°C and no empyoduction was observed at 56*C

Fig. 7: Effect of temperature on the protease prodction in Bacillusthuringiensis (PPR7) isolated from Fish gut
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Fig.8: Gel Image of 16SrDNA amplicon (Sample PPR7)
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Lane 1:16S rDNA amplicon band
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Phylogenetic tree of PPR7

The evolutionary history was inferred using thed¥ior-Joining methdd The bootstrap consensus tree
inferred from 500 replicates is taken to represieatevolutionary history of the taxa analyZe&ranches
corresponding to partitions reproduced in less 8G¥ bootstrap replicates are collapsed. The ptgen
of replicate trees in which the associated taxatehed together in the bootstrap test (500 regiedre
shown next to the brancHésThe evolutionary distances were computed usiagimura 2-parameter
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method" and are in the units of the number of base sultisiits per site. Codon positions included were
1st+2nd+3rd+Noncoding. All positions containing gagnd missing data were eliminated from the
dataset (Complete deletion option). There werdal tf 1387 positions in the final dataset. Phylogéc
analyses were conducted in MEGA4

Fig.9: Chromatogram data file detail
(a) PPR-7_8F_S6952_ D09 073.abl: Data obtained wkhbrward primer
PPR-7_8F _S6952_D09 073 (985 bp)
GCGAATGAATTAAGAGCTTGCTCTTATGAAGTTAGCGGCGGACGGGTGAGAACACGTGGGTAACCTG
CCCATAAGACTGGGATAACTCCGGGAAACCGGGGCTAATACCGGATAACATTTGAACCGCATGGTTC
GAAATTGAAAGGCGGCTTCGGCTGTCACTTATGGATGGACCCGCGTCGCARMGCTAGTTGGTGAGGT
AACGGCTCACCAAGGCAACGATGCGTAGCCGACCTGAGAGGGTGATCGGAACTGGGACTGAGAC
ACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGABAAAGTCTGACGGAGC
AACGCCGCGTGAGTGATGAAGGCTTTCGGGTCGTAAAACTCTGTTGTTAGGAAGAACAAGTGCTAGT
TGAATAAGCTGGCACCTTGACGGTACCTAACCAGAAAGCCACGGCTAACTAGTGCCAGCAGCCGCG
GTAATACGTAGGTGGCAAGCGTTATCCGGAATTATTGGGCGTAAAGCGCGGCAGGTGGTTTCTTAAG
TCTGATGTGAAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGGBACTTGAGTGCAGAAG
AGGAAAGTGGAATTCCATGTGTAGCGGTGAAATGCGTAGAGATATGGAGGACACCAGTGGCGAAGG
CGACTTTCTGGTCTGTAACTGACACTGAGGCGCGAAAGCGTGGGGAGCAABAGGATTAGATACCCTG
GTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGAGGGTTTCCGCCCITAGTGCTGAAGTTAAC
GCATTAAGCACTCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAAAGERATTGACGGGGGCCCG
CACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACAGGTCTTGACATCCTC
TGAAACCCTAGAGATAGGGCTTCTCCTTCGGGAGCAGAG

(b) PPR-7_1492R_S6952_E09_071.abl: Data obtainedhwReverse primer
PPR-7_1492R_S6952_E09_071 (971 bp)
GCTGGCTCCAAAAGGTTACCCCACCGACTTCGGGTGTTACAAACTCTCGTGTGTGACGGGCGGTGTG
TACAAGGCCCGGGAACGTATTCACCGCGGCATGCTGATCCGCGATTACTAGGATTCCAGCTTCATGT
AGGCGAGTTGCAGCCTACAATCCGAACTGAGAACGGTTTTATGAGATTAGTCCACCTCGCGGTCTTG
CAGCTCTTTGTACCGTCCATTGTAGCACGTGTGTAGCCCAGGTCATAAGGGCATGATGATTTGACGTC
ATCCCCACCTTCCTCCGGTTTGTCACCGGCAGTCACCTTAGAGTGCCCAABAATGATGGCAACTAAG
ATCAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGTGACGACACTGTCACT
CTGCTCCCGAAGGAGAAGCCCTATCTCTAGGGTTTCAGAGGATGTCAAGACTGGTAAGGTTCTTCGC
GTTGCTTCGAATTAAACCACATGCTCCACCGCTTGTGCGGGCCCCCGTCAACCTTTGAGTTTCAGCC
TTGCGGCCGTACTCCCCAGGCGGAGTGCTTAATGCGTTAACTTCAGCACTMGGGCGGAAACCCTCT
AACACTTAGCACTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCEGTTTGCTCCCCACGCTTT
CGCGCCTCAGTGTCAGTTACAGACCAGAAAGTCGCCTTCGCCACTGGTGTICTCCATATCTCTACGCA
TTTCACCGCTACACATGGAATTCCACTTTCCTCTTCTGCACTCAAGTCTCCAGTTTCCAATGACCCTCC
ACGGTTGAGCCGTGGGCTTTCACATCAGACTTAAGAAACCACCTGCGCGCGITTACGCCCAATAATT
CCGGATAACGCTTGCCACCTACGTATTACCGCGGCTGCTGGCACGTAGTIBCCGTGGCTTTCTGGTTA
GGTACCGTCAA

(c) Consensus Sequence PPR7 (1393 bp)

GCGAATGAATTAAGAGCTTGCTCTTATGAAGTTAGCGGCGGACGGGTGAGAACACGTGGGTAACCTG
CCCATAAGACTGGGATAACTCCGGGAAACCGGGGCTAATACCGGATAACATTTGAACCGCATGGTTC
GAAATTGAAAGGCGGCTTCGGCTGTCACTTATGGATGGACCCGCGTCGCARGCTAGTTGGTGAGGT
AACGGCTCACCAAGGCAACGATGCGTAGCCGACCTGAGAGGGTGATCGGAACTGGGACTGAGAC
ACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGARAAAGTCTGACGGAGC
AACGCCGCGTGAGTGATGAAGGCTTTCGGGTCGTAAAACTCTGTTGTTAGGAAGAACAAGTGCTAGT
TGAATAAGCTGGCACCTTGACGGTACCTAACCAGAAAGCCACGGCTAACTAGTGCCAGCAGCCGCG
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GTAATACGTAGGTGGCAAGCGTTATCCGGAATTATTGGGCGTAAAGCGCGGCAGGTGGTTTCTTAAG
TCTGATGTGAAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGGBACTTGAGTGCAGAAG
AGGAAAGTGGAATTCCATGTGTAGCGGTGAAATGCGTAGAGATATGGAGGAMCACCAGTGGCGAAGG
CGACTTTCTGGTCTGTAACTGACACTGAGGCGCGAAAGCGTGGGGAGCAABAGGATTAGATACCCTG
GTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGAGGGTTTCCGCCCITAGTGCTGAAGTTAAC
GCATTAAGCACTCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAAAGEBATTGACGGGGGCCCG
CACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACAGGTCTTGACATCCTC
TGAAACCCTAGAGATAGGGCTTCTCCTTCGGGAGCAGAGTGACAGTGTCGBTIAGCTCGTGTCGTGAGA
TGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCATCATTAGTTGGGCACTCTAA
GGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATRTGCCCCTTATGACCTG
GGCTACACACGTGCTACAATGGACGGTACAAAGAGCTGCAAGACCGCGAGEGGAGCTAATCTCATA
AAACCGTTCTCAGTTCGGATTGTAGGCTGCAACTCGCCTACATGAAGCTGBATCGCTAGTAATCGCG
GATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGACACCACGAGAGTTTG
TAACACCCGAAGTCGGTGGGGTAACCTTTTGGAGCCAGC

Figl10 : Phylogenetic Tree: Evolutionary relationshps of 11 taxa
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Table 3 : Sequence Producing Significant Alignments

Accession Description ::I;%(e %{L covue(?;qe E valug Max ident
JQ580958.1 Bacillus cereus strain KD125 2567 2567 100% 0.0 %99
JQ922258.1 Bacillus thuringiensis strain KUNil 2514 | 2514 99% 0.0 99%

KPPR757566.1 Bacillus sp. P014 2507 2507 100% 0/0 999
KC441811.1 Bacillus anthracis strain N34 2507 2507 99% 0.0 99%
KC441775.1 Bacillus anthracis strain D40 250[ 2507 100% 0.0 9%9
JX941513.1 Bacillus sp. B31(2012) 2507 2507 100% 00 999
JX993816.1 Bacillus cereus strain XX2010 2507 2507 100% 0.0 9%9
KC172044.1 Bacillus anthracis strain SH123 2507 2507 100% D.0 99%
JX010962.1 Bacillus sp. A57 2507| 2507 100% 0.0 999
JQ580955.1 Bacillus cereus strain KD33 250y 250[¢7 100% 0.0 99
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Table 4 : Distance Matrix

PPR7 1 0.001| 0.001| 0.003 0.00r 0.000 0.001 0.901 0.p01010.00.001
JO580958.1 2 | 0.001 0.000 | 0.000| 0.00q 0.000 0.000 0.0p0 0.000 0.0000000
JQ922258.1 3 | 0.001| 0.000 0.000 | 0.000f 0.000f 0.000 0.000 0.0p0 0.000 0.000

KPPR757566.1 4 0.001 | 0.000{ 0.004 0.000 | 0.000f 0.000 0.00p 0.000 0.000 0.g00
KC441811.1 5| 0.001| 0.000f 0.00Q 0.00D 0.000 | 0.000| 0.009 0.00p 0.000 0.000
KC441775.1 6 | 0.001| 0.000f 0.000 0.00p 0.000 0.000 | 0.000| 0.000 0.000 0.000
IX941513.1 7 | 0.001| 0.000, 0.000 0.00p 0.000 0.000 0.000 | 0.000; 0.000 0.000
JX993816.1 8 | 0.001| o0.000f 0.000 0.00p 0.000 0.000 0.000 0.000| 0.000] 0.00d
KC172044.1 9 | 0.001| 0.000, 0.000 0.00p 0.000 0.000 0.900 0.p0OO0 0.000| 0.000
JX010962.1 10| 0.001| 0.000f 0.000 0.000 0.000 0.0p0 0.000 0.00®00OO 0.000
JQ580955.1 11| 0.001| 0.000f 0.000 0.000 0.000 0.0p0 0.000 0O.00®O0| 0.000

CONCLUSION

The present study demonstrates that the many staagon the market for commercial productions but
the alternative source for isolation of better pase producer rather than conventional sourcéroe
the gut of fish and eventually to better proteasmlpction by media optimization. The results oladin
with the carbon and nitrogen sources were bettr iespect to the protease production which shbes t
potentiality and versatility of our cultuiacillus thuringiensiPPR7 which possesses a good proteolytic
ability which lead to the significant improvemeritemzymatic hydrolysis of proteins. Thus the pretea
producer strain obtained would helpful for fish nutritionists for developing cosffective aqua feed on
large scale.
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