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Abstract

Extracellular proteases, due to their
commercial, industrial applications have be-
come significant and targeted for scientific re-
search during current research. Our present
report states about unfolding of potential prote-
ases from soil sample. Even though there are di-
versified protease positive microorganisms was
reported but still few are Burkholderia Cenoce-
pacia proteases are unrevealed. Selective soil
sample was collected from different places of
Mahbubnagar Telangana state for screening
and isolated potential protease producing mi-
croorganisms. 107 diluted sample spread over
skim milk agar (High Media) and selected 108
protease positive organisms from screening.
selected isolates are pushed to secondary
screening, picked highest zone of hydrolysing
microorganism was identified through 16s rRNA
generated 1358bp amplicon was forwarded to
NCBI blast, 98% homology Burkholderia Ceno-
cepacia (Bks) submitted and generated acces-
sion number MH290479 with optimized Bks
protease production showing maximum produc-
tion at temperature 30°C, P" -7, Inoculum size
3%, 1% glucose as carbon source,0.5% Gela-
tine protein and Zn metal ion was recorded.

Key words: Burkholderia sp, Bks, Optimization,
Proteases, Bacillus Sp. NCBI Blast, Production.

Introduction

Microbial enzymes are core compo-
nents of bio-industrial processes and they are
cheaper, reliable, high yielding diversified bio-
catalyst. Proteases are one of the leading com-
mercially important biocatalysts in enzymatic
pool. Microbial proteases are extensively used
in pharmaceutical, detergent, dairy, baking,
leather and biomedical engineering for formu-
lation of drugs, cleaning, making of edible prod-
ucts and reducing environmental pollution.

These enzymes profound applications
in feather processes in poultry, detergent in-
dustries, pharmaceuticals, biotransformation,
food processing, silk gumming, bioremediation,
biosynthesis of drugs and bioconversions (1-4).
The most common protease producing organ-
isms are gram positive Bacillus sp. compara-
tively less in other species (3). Identification and
screening research was active since first prote-
ase from Bacillus licheniformis was industrially
commercialized as an additive in detergents in
the 1960s (5) Numerous Bacillus-derived prote-
ases have been isolated, purified and character-
ized their optimization studies to know efficiency
of protease activity. Uplift of protease depends
on abiotic stability with broad substrate specific-
ity in short period of fermentation, easy down-
stream processing, and less cost have been
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implicated (6). Many of the Bacillus-derived pro-
teases are elevated exposure to temperatures
and pH, but the majority proteases are incom-
patible with detergent matrices (2,5).

Apart from bacillus sp. and Pseudomo-
nas sp. Fewer investigations was observed in
protease field. Burkholderia sp. is also one of
the potential protease producing gram negative
bacteria it also shown efficient production ob-
served under abiotic stress Burkholderia cepa-
cia, Burkholderia stabilis. (7). Hence, proteases
with optimization require for superior perfor-
mance for industrial exploitations, especially for
commercial utility are being sought. Although
colourable screening and identification of most
of the enzymes have already been found in Ba-
cillus thermantarcticus, and Bacillus mojavensis
etc. (1,8). Since investigations are continuous to
find novel, efficient, ease on adoptable microbi-
al proteases been targeted in future studies. In
the present study, isolation of unexplored indus-
trially efficient protease producing organisms
from soil samples and its optimization studies
relevance to commercial purposes.

Materials and Methods
Collection of soil sample

Different Soil sample was collected
from various places in Mahbubnagar town and
different places of Telangana state specially cat-
tle dung landfills, poultry forms dump yard and
undisturbed soils was taken around10-15cm
depth keeping natural habitat without any dis-
turb.

Primary screening

Autoclaved sterile water used for Se-
rial dilution and 105,108,107 and 10% dilutions
was taken for spread plate method done for
collected soil on screened 1% skim milk agar
and incubated it for 36hrs on 37°C the bacteri-
al culture which shown clear zones around the
colonies was selected for progressive studies.
The zone of proteolytic efficiency was deter-

mined by measuring the diameter of the colony
and zone of hydrolysis. Efficient bacterial iso-
lates Burkholderia Cenocepacia, Bacillus cere-
us, Staphylococcus aureus and Bacillus subtilis
like Bacteria showed good proteolytic activity
Such colonies were selected and sub cultured
on nutrient agar slants and preserved at 4°C for
further study.

Assay for protease activity by plate method

To Identify effective protease producing
bacteria from pre-screened, isolated positives
AP1- Bacillus Sp., AP6-Burkholderia Cenoce-
pacia, AP7-Bacillus cereus AP8- Staphylococ-
cus Sp., was streaked skim milk agar (HiMedia)
and left for 48hr incubated plates shown zone of
hydrolysis.

Proteolytic activity

Most common substrate Azocasein (Hi-
Media) taken as substrate for defining the Pro-
tease catalytic activity of Brukholderia sp PS (9).
2ml Eppendorf reaction was prepared mixture
contains 120 pL of enzyme extract and followed
by added 480 pL of 10 mg /ml of 0.2M and 7.2P"
azocasein solution. Later mixture was kept un-
der incubated for 1hr at 37 °C and later reaction
was stopped by adding 600yl trichloroacetic
acid (TCA) 30% (w/v). After centrifugation at
10,000 g for 5 min, 800 pl top of the later mixed
with 200 pl 1-8M NaOH. The absorbance at 440
nm was measured in a UV -spectrophotometer
(9). Unit for enzyme was defined as the amount
that caused an increase of 0-01 in absorbance
at 420 nm in the assay conditions (10).

Biochemical and molecular identification

Readymade gram staining kit was used
for morphological identification performed (Hi-
Media grams), DNA was extracted using the
genomic DNA isolation kit (HiMedia) was used
a (Mo-Bio-Laboratories) and meanwhile 16S
rRNA sequencing sequenced as described
previously (11). Taq polymerase supplied by
Bio-Rad was used for PCR, which was started
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with the primers 16S-F 5 GTTTGATCCTGGCT-
CAG-3’ and 16SR5-AAGGAGGTGATCCAGC-
CGCA-3'. The resultant partial sequence of the
16S rRNA was obtained and this sequence was
performed NCBI Nucleotide BLAST to NCBI
Nucleotide BLAST was showing similarity of
98.93% Burkholderia Cenocepacia contained
1358bp nucleotides. The molecular identifica-
tio16S rRNA sequencing was performed at Bios-
erve india pvt, and identified Burkholderia ceno-
cenocepician, Accesion number- MH290479.
nearest taxa was with construction of Phyloge-
netic trees was constructed using phylogenetic
tree-making algorithms, consensus sequence
maximume-likelihood (ML) was selected and
noted similar sequences generated on of using
the PhyML program (12) and neighbour-joining
(NJ) (13) using the PHYLIP package, version
3.5 (14), and the resultant tree topologies were
evaluated by bootstrap analysis based on 1000
resampling. Using the SEQBOOT and CON-
SENSE programs in the PHYLIP package. Pair-
wise evolutionary distances were evaluated and
computed on DNADIST program with the Kimu-
ra 2-parameter model was developed (15).

Production of protease from Burkholderia
Cenocepacia

Highly efficient protease Burkholderia
Cenocepacia colony from skim milk agar plate
was inoculated in 100ml mineral medium NaCl
-0-5g, K,HPO,-0-3g, KH,PO,-0.6g, MgSo,-0.1g
containing 1%g casein/100ml prepared and
adjusted to pH 7-0. The production of protease
was placed on orbital shaker in 250 ml flasks
containing 100 ml of the medium by incubation
for 72 h at 37 °C. The culture was centrifuged
at 10,000 g for 10 min and the supernatant was
used as crude enzyme.

Optimization of protease production
Effect of inoculums size

Inoculum size increased continuous
sets 1%,2%, 3%,4% and 5% Inoculum size
utilise the available components that enhance

the protease production. Maximum protease
production was recorded with 3% inoculum size
with Brukholderia cenocepcia.

Optimization of temperature and pH prote-
ase production

To find maximum production of prote-
ase various abiotic factors was adopted tem-
perature and pH on the proteolytic activity were
determined. Thermal stability was evaluated by
pre incubation of the enzyme for up to 20 min
at 40, 45 and 50°C then residual activity was
measured as described above. The assay for
optimum pH was developed using 0-1 mol/l (pH
6, 7, 8 and 9), or sodium carbonate buffer (pH 9
and 10).

Effect of carbon and nitrogen sources

Major carbon sources like glucose,
Maltose, Sucrose, Lactose fructose starch was
tried with 1% w/v and Nitrogen substrates like
casein, soybean extract, yeast extract, beef ex-
tract, Peptone, Ammonium nitrate and potassi-
um nitrate 0.5% of w/v was taken for protease
production and thereafter 1 ml of inoculum was
inoculated into the medium and then subjected
to submerged showed maximum enzyme pro-
duction with glucose and beef extract was not-
ed.

Effect of metal ions

Different essential metals like Mn*?,
Ca*, Mg*?, Zn*2, Fe*?2 of 10mM concentrations
was applied for media optimization. significant
change was observed in the production of pro-
tease with Ca*? on Burkholderia Cenocepacia
and observed in 2-fold by Ca and Zn increased
production.

Result and Discussion

Screening and isolation of potential prote-
ase producing bacteria

Mixture of soil sample dilutions spread-
ing on skim milk agar generated 108 positive
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Fig.1 Primary screening on skim milk agar

Fig.2 Selective screening on skim milk agar,
AP1- Bacillus subtilis, AP6-Burkholderia Ceno-
cepacia, AP7-Bacillus cereus AP8- Staphylo-
Coccus aureus

bacterial as a result of from primary screening
shown in figure.1. Selective culture showing
maximum zone of hydrolysis clearly indicating
that AP6 Burkholderia sp. PS1 (Bkc-AP6) show-

1980

Fig.3 Secondary screening on skim milk agar
AP6-Burkholderia Cenocepacia

ing maximum zone hydrolysis compared to oth-
er organisms, Positive outcomes boosted to
work on Burkholderia sp.PS1 protease produc-
tion and intent to know optimization of produc-
tion media for futuristic industrial applications.

Biochemical charecterization

Gram negative rod shaped structures
are visualised undermicroscopic examina-
tion,resuted table.1 Cells are, motile colonies
on NA (Nutrinet agar) are circular, 2 mm in di-
ameter, White, crateri form and entire. Cells
grow from 18 to 35 C with an optimum tem-
perature of 37° C and growth occurs in a pH
range of 7 to 10 was analysed. More over bio-
chemical charecterisation was conduted result
was shown in Table .1 Catalase, oxidase, gelati-
nase,protease, indole and urease are positive,
but vogeus proskeur , methyle red , lipase,bi-
trilase reductase are negative. nitrate reduction,
H.,S production, Voges—Proskauer reaction and
methyl red reaction are negative similarity to
Burkholderia sp.
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Table.1.Biochemical identification of effeciant
protease producing orgonism

S. No. Mame of the test P51
1 Gram’s staining Negative
2 Shape Rods
3 Motility Motile
4 Indole test Positive
5 VP reaction MNegative
(] MR reaction Negative
7 iso-Cliirate test Positive
8 Catalase Positive
o Oxidase Positive
10 Phosphatase Positive
11 Lipase Negative
12 Urease Positive
13 Gelatinase variable
14 Protease Positive
15 Mitrate reduction MNegative
16 H:S8 production Negative

The partial sequece of reulsted ampli-
fied product streamed to NCBI, blast search
engine generated similar queries of 1358bp nu-
cleotides sequence was showing 100% query
coverage with Zero E value result made con-
frimation that species belongs to Burkholderia
sp.nov.PS1 was confirmed. Further submitted
1358bp sequence and generated Accention
number —MH290479 named as Burkholderia
cenocepicia.

Construction of phylogenitic tree

On the basis nucleotide sequence gen-
erated 1358 subjected to phylogenetic relation-
ship of strain PS1-AP6 with previously reported
species in BLAST sequence similarity search
(NCBI-BLAST/EzTaxon). The results indicat-
ed that at the 16S rRNA gene sequence level,
strain PS1 -AP6 was close to the phylogenetic
adjacent are with 98.97% similarity Burkholderia
cenocepecia GP3 MN240932 and Burkholderia
sp. MaAL 241, (Accesion number KY810687)
for1358bp with 100% blast query. Phylogenetic
tree based on ML (Fig. 4). and NJ (Fig.4) trees
further indicated that strain PS1-AP6 clustered
with Burkholderia cenocepecia GP3 MN240932
and Burkholderia sp. MaAL 241with a phyloge-

netic distance of 98.97% each and distinct from
the other species of the genus. Despite the high
16S rRNA gene sequence similarity. Above
blast and phylogenetic analysis indicating that
strain Burkholderia sp.nov. PS1 is could be as-
signed to a novel species.

Ps1

& —— Burkholdenia cenocepacia LMG 16656 NR 025013
™1 Bukholderia vienamiensis TVW75 NR 118872
_x) Burkholderia ltens R-5630 NR (42632
sl [—— Burkholderia territoris LMG 28158 NR 136406
13— Burkholderia cepacia NR 020209
Burkholderia cepacia NBRC 14074 NR 113645

Burkholderia ambiaria AMMD NR 074887

54 L Burkholderia stabiks LMG 14294 NR 041719

— Burkholderia seminalis R-2419 DSM 23518 NR (42635

 — Burkholderia arthina W928 NR 104375
- metalica R-16017 NR 042636

[— Burkhokderia contaminans J2056 NR 104078
4 L— Burkholderia laa 383 NR 102890
arbaris R-24201 R (42634
puragquae CAMPA 1040 NR 159209
enocepacia PS1 MH290470 1

Fig.4 Phylogenitic tree constructed for Burk-
holderia sp.nov.PS1 (AC.No- MH290479)

Optimization of protease production

Globally  commercialised  proteas-
es require not only isolation and identification
but also industrial level utility like processeing,
production and mass yeilding of an enzyme,
present study optimization of production culture
media revealed data of Bks protease produc-
tion through submerged flask based experiment
relavance to industrial applications. Size of an
inoculam plays crusial role find where orgonism
is enterning stationary phase, In inculum size
versus production of enzyme clearly showing
fig.5 inciating that maximum production has
poitnted in 185 U/mL/Min at 3% later increasing
inoculum also no significant difference was ob-
served.

For Enhance mass production of en-
zymes, abiotic physical and chemical factors
optimization is mandatory. Diffent ranges of
PH fig .7 from 4-10 and fig. 6 temperature 20-
50°C observations are recoreded Maximum
production of Bks proease at PH-7 (173 U/mL/
Min), 35°C —(165U/mL/Min) it give confirmation
that Bks protease is neutral optimum nearest to
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room temperature are suitable. Critical suistain-
ability of orgnisms depends availability of car-
bon, nitrogen sources. where as in Bks protease
production. 1% W/v of Glucose in production
media 176 U/mL/Min of enzyme is produced.
Compare to other carbon sources like starch
(polysacharides) and disacharides (lactose,
Sucrose) are less effect as carbon source than
monosacharieds(Glucose Fructose,galctose) in
another context Gelatine and casein like nitro-
gen sources leads enzymes production but am-
monium nitrate as well as potasium nitrates are
no significant effect was noted.

1% 2% 3% 4% 5% 6%
Inoculum size ranges from 1%-6%:
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Fig.8 Effect of carbon source with 1% w/v size
on protease production
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Fig.5 Effect of inoculum size on protease pro-
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production
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Fig.7: Effect of pH on protease production

Fig.9 Effect Nitrogen sources on protease pro-
duction
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Fig.10 Effect of Metal ions on protease produc-
tion

Conclusion

Isolation identification of Efficient Prote-
ases are always plays crucial role in industrial
enzymatic pool, our present study, Protease
positive Burkholderia Cenocepacia was isolat-
ed from soil was optimised protease produc-
tion temperature300C, PH7, 3% w/v inoculum
1%v/v glucose and 0.5% gelatine is more suit-
able condition to produce protease. Highest
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protease was recorded as 185 U/mL/Min under
presence of Gelatine, 3% inoculum and metal
ions like Zink and calcium. As Bks protease has
more applications in industry, hence protease
production from Bks is recommended.
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