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ABSTRACT

In this study the insilico characterization of some food enzymes like protease, cellulase and pectinase were done.
Physicochemical properties of protease, cellulase and pectinase were computed using ExPASY’s protparam tool resulting
in primary structure analysis. Protscale and pl/MW of the enzymes were also computed. Secondary structure predictions
were done using GORB 1V, SOPMA and transmembrane regions were predicted by TMHMM
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INTRODUCTION

Active research on protease, cellulase, pectinase and other
related enzymes began in the early 1950s, owing to their
enormous potential to convert substrate, the most abundant
and renewable source of energy on Earth, to glucose and
soluble sugars (Bhat M K, 2000). Proteases are a group of
proteolytic enzymes whose catalytic function is to
hydrolyse peptide bonds of protein molecules. They are
also called proteinase or peptidase. They break the long
chain of protein molecule into shorter fragments called
peptides and then eventualy in to their components called
amino acids. Proteolytic enzymes are present in bacteria,
archaea, algae, viruses, plants and most abundantly in
animals. There are different types of proteolytic enzymes,
classified according to the site at which they cleave the
protein molecule. Exopeptidase which cleaves at terminal
ends of protein and endopeptidase which cleaves the
protein molecule at internal regions. Based on protein
molecule protease can be classified into seven broad
group. The inability of the plants and animals protease to
meet the current world demands leads to an increased
interest in microbial protease. Among the different protein
sources milk is a rich source protein, which can be used
for the production of protease. It act as an excellent
medium for the growth of microorganisms. Proteases are
widely used in detergents, food, pharmaceutical and
leather tanning industries. Cellulases are inducible
enzymes which are synthesized by microorganisms during
their growth on cellulosic materials. They are studied
extensively due to their application in the hydrolysis of
cellulose, the most abundant biopolymer and potential
source of utilizable sugars, which serves as a raw material
in the production of chemicals and fuel (Ali et al., 2011).
Cellulase refers to a family of enzymes which act in
concert to hydrolyze cellulose. Cellulase is used
extensively in the textile and food industries,
bioconversion of lignocellulosic wastes to alcohol, animal
feed industry as additive, isolation of plant protoplasts, in
plant virus studies, metabolic investigations and genetic
modification experiments. The extensive use of cellulase
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in many industries depends on the cost of the enzyme
which in turn depends on the method of production.
Hence, research al over the world focuses on isolating
new, hyper producing microbial strains and also to
develop new fermentation processes aimed at reducing the
cost of the enzyme with a view to bring down the overall
process cost (Suresh et al., 2005).Cellulase production is
the most important step in the economical production of
ethanol. Pectinase are enzymes that breakdown pectin, a
polysaccharide substrate that is found in the cell wall of
plants. Pectinases are general name of pectic enzymes
which include pectolyase, pectozymes and poly
galacturonase. Pectin is jelly like matrix which cement
plant cells together in a cell wall. Pectinase is widely used
in fruit juice extraction, wine production, paper and pulp
industry, textile processing, waste water treatment; animal
feed purification of plant viruses. Pectinase is a growing
enzyme of biotechnology sector, showing gradual increase
of need in market (Garg et al 2016).

Bioinformatics has revolutionized the field of molecular
biology. The raw sequence information of proteins and
nucleic acid can convert to analytical and relative
information with the help of soft computing tools.
Prediction of protein function is important application of
bioinformatics (Prashant et al, 2010). In the present
bioinformatics analysis characterization of protease from
Pseudomonas aeruginosa, cellulases from Ceratocystis
peradoxa and pectinase from Alternaria cepulae were
carried out. Protein sequences were retrieved from NCBI
and were subjected to ProtParam to anayse various
physicochemical properties, secondary structure was
predicted by SOPMA, multiple sequence analysis and
phylogenetic analysis was carried out by CLC workbench,
the protein 3D model and its characteristics were predicted
by ESyPred 3D software (Ashokan et al., 2011). These
parameters will assist the biochemist and physiologists in
extraction, purification, separation and industria
applications of the enzyme.
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SYSTEM & METHODS

Protparam Analysis of physicochemical parameters
The different physicochemical properties of protease,
cellulase and pectinase enzymes were computed using
ExPASy’s ProtParam tool and these properties can be
deduced from a protein sequence which helps in primary
structure analysis. The ProtParam includes the following
computed parameters. Molecular weight (M.Wt),
theoretical pl, instability index (I1), aliphatic index (Al)
and grand average of hydropathicity (GRAVY). The
computed isolelectric point (pl) will be useful for
developing buffer systems for purification by isoelectric
focusing method (Sivakumar et al., 2007).

Extinction Coefficient: It gives how much light a protein
absorb at a certain wavelength.

pl : pl isthe pH at which the protein has no net charge.
Protein pl is calculated using pKa value of each amino
acid. pKa of amino acid depends on the side chains present
in each amino acid. It has an important role in defining pH
dependent character of protein.

Half Life: It is a prediction of time it takes for half of the
protein in acell to disappear after its synthesisin acell
GRAVY (Grand Average of Hydropathy) : It is calculated
by adding the hydropathy values of each amino acid
resdue and dividing the number of residues in the
sequence or length of sequence. Increasing the positive
score indicates greater hydrophobicity.

Aliphatic index: It is described as the relative volume
occupied by the aminoacid (ala, val, iso leu and leu) which
have an aiphatic chain on the strand. Increase in the
aiphatic value implies increase in the stability of protein.
(Walker, 2005).

Instability index: It provides an estimate of the stability of
sample protein. The protein whose instability index is
smaller than 40 is predicted as stable, a value above 40
may be unstable. (Guruprasad et al, 1990).

Method

To know physicochemical properties of proteinase,
cellulase and pectinase first we go to proteomic expasy
tools by the help of http://www.expasy.ch/tools. The
procedure was explained in general system and method.
Compute pl/Mw

Compute pi/Mw is one of the proteomics ExXPASYy tools,
specificaly it is a primary structure analysis tools. This
tool calculates the estimated isoelectric point and
molecular weight of the protein sequence.  Their
parameters are useful if we want to know the approximate
region of a2-D gel where aprotein may be found.

Method

To know isoelectric point and molecular weight of
enzymes first we go to proteomics ExXPASy tools through
http: www.expasy.ch/tools. The procedure was explained
in general system and method.

Prot Scale

Prot Scale is one of the proteomics ExPASy tools,
specifically. It is primary structure of protein analysistool.
This tools hydrophobicity or hydrophilicity scales and the
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secondary structure conformational parameters scales, but
many other scales exist which are based on different
chemical and physical properties of the amino acids. This
program provides 57 predefined scales (Bjellquish et a
1993,Bjellquish et al 2005)

Method

To know hydrophobic value for individual amino acid
present in protein sequence. First we go proteomics
ExPASy tools through http:// www.expasy.ch/tools. The
procedure was explained in general system and method.
Secondary structure prediction

GOR 1V

GOR IV (Garnier Osguthorpe and Robson) method is for
the prediction of secondary structure in proteins. GOR
method is bassed on probability parameters derived from
the studies of protein teritary strucrure solved by X ray
crystallography. The GOR method analyses sequences to
predict alpha helix, beta sheet,random coil etc. The
predicted secondary structure is one with the highest
compatible structure with a predicted helix segment of
atleast four residues and a predicted extended segment of
at least two residues.(Garnier et al 1996).

Method

To know the secondary structure of the enzyme sequence,
First we go proteomics ExPASy tools through http://
www.expasy.ch/tools. The procedure was explained in
general system and methods.

SOPMA

The secondary structure was predicted by self-optimized
prediction method with alignment (SOPMA) (Ashokan et
al., 2011). SOPMA was employed for calculating the
secondary structural features of theselected protein
seguences considered in this study (Neelima et al., 2009).
This method calculates the content of a-helix, B-sheets,
turns, random coils and extended strands.(Altshul et a
1997, Geourjon 1995) SOPMA is a neural network based
methods; global sequence prediction may be done by this
sequence method (Prashant et al, 2010).

Method

To know the secondary structure of the enzyme sequence,
First we go proteomics EXPASy tools through http://
www.expasy.ch/tools. The procedure was explained in
system and method.

TMHMM

TMHMM is a method for prediction of transmembrane
helices based on a hidden Markov model developed by
Anders Krogh and Erik Sonnhammer. It predict
transmembrane helices and discriminate between soluble
and membrane proteins with high degree of accuracy.At a
time a user can submit as many as 4000 protein sequences
in FASTA format each time.

M ethod

First we go proteomics ExPASy tools through http://
www.expasy.ch/tools. The home page of proteomics
ExPASy tools will appear. The procedure was explained in
general system and method.
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Protparam Protease
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FIGURE 1: The ProtParam result of Protease
Inference showed that most of the proteases are stable since their

The physicochemical properties of protease were predicted
by using ProtParam tool (Fig 4.1). The Prot Param
includes the following computed parameters:Molecular
weight(M Wt), theoretical pl, Instability Index, Aliphatic
Index, The Grand Average of Hydropathicity (GRAVY).
The physicochemical parameters show that the molecular
weight of protease is around 51020.57 Da. The instability
index is used to measure the invivo half life of a protein (
Laskowski et a ,1993).The instability index of 20.46

150

index showed a value less than 40. Isoelectric point (pl) is
the pH at which the surface of the protein is covered with
charge but the net is zero. The computed pl value of 8.44
shows that proteases are akaline in nature (pH >7).The
aiphatic index implies on the stability of the protein when
itsvalue is high. Here the Aliphatic index value of 85.98 is
high showing that the proteases are stable. The GRAVY
value of the protease is -0.429 which is lower showed the
better interaction of protease with water.
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Protparam Cellulase
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FIGURE 2: The ProtParam result of Cellulase

Inference

The physicochemical properties of cellulase were
predicted by using ProtParam tool (Fig 4.2). The Prot
Param includes the following computed parameters:
Molecular weight(M Wt), theoretical pl, Instability Index,
Aliphatic  Index, The Grand  Average  of
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Hydropathicity(GRAVY). The physicochemical
parameters show that the molecular weight of cellulase is
around 2437091 Da. The instability index is used to
measure the invivo half life of a protein ( Laskowski et a
,1993).The instability index of 26.63 showed that most of
the cellulase are stable since their index showed a value
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less than 40. Isoelectric point (pl) is the pH at which the
surface of the protein is covered with charge but the net is
zero. The computed pl value of 8.63 shows that cellulase
are alkaline in nature (pH >7)..The aliphatic index implies
on the stability of the protein when its value is high. Here
the Aliphatic index value of 61.79 is high showing that the
cellulase are stable. The GRAVY value of the cellulaseeis
-0.215 which is lower showed the better interaction of
protease with water

Protparam Pectinase

Inference

The physicochemical properties of pectinase were
predicted by using ProtParam tool (Fig 4.3). The Prot
Param includes the following computed parameters:
Molecular weight(M Wt), theoretical pl, Instability Index,

FrotFaram

User-provided seqguence:

Refaeraences and documentalion are available

ISSN 2278 — 9103
Aliphatic ~ Index, The Grand  Average  of
Hydropathicity(GRAVY). The physicochemical

parameters shows that the molecular weight of pectinaseis
around 38816.10 Da. The instability index is used to
measure the invivo half life of a protein ( Laskowski et a
,1993).The instability index of 21.86 showed that most of
the pectinase are stable since their index showed a value
less than 40. Isoelectric point (pl) is the pH at which the
surface of the protein is covered with charge but the net is
zero. The computed pl value of 4.85 shows that proteases
are cidic in nature (pH <7).The aliphatic index implies on
the stability of the protein when its value is high. Here the
Aliphatic index value of 75.04 is high showing that the
pectinase are stable. The GRAVY value of the pectinase is
-0.156 which is lower showed the better interaction of
pectinase with water.
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FIGURE 3: The Protparam result of Pectinase
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Protscale of Protease

TrotScale
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FIGURE 4. The ProtScale of protease

Inference

The ProtScale parameter many other scales exist which are
based on different chemical and physical properties of the
amino acids. This program provides 57 predefined
scales.Here the Prot Scale parameter (Fig 4.4) of amino
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acid composition was conducted and analysed. The
ProtScale parameter is mainly used for the construction of
Kyte and Doalittle hydropathy plot. It has shown the
composition of all the amino acids present in the protease
sequence. (Bjellquish et a 1993,Bjellquish et al 2005).
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Protscale cellulase
ProtScale

User-provided sequence:
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FIGURE 5: ProtScale of Cellulase
Inference acid composition was conducted and anaysed. The

The ProtScale parameter many other scales exist which are
based on different chemical and physical properties of the
amino acids. This program provides 57 predefined scales.
Here the Prot Scale parameter (Fig 4.5) of cellulase amino
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ProtScale parameter is mainly used for the construction of
Kyte and Doolittle hydropathy plot.lt has shown the
composition of al the amino acids present in the cellulase
sequence. (Bjellquish et a 1993,Bjellquish et al 2005).
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Protscale Pectinase

ProtScale

User-provided sequence:
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FIGURE 6: ProtScale of Pectinase
Inference amino acid composition was conducted and analysed. The

The ProtScale parameter many other scales exist which are
based on different chemica and physical properties of the
amino acids. This program provides 57 predefined
scales.Here the ProtScale parameter (Fig 4.6) of pectinase
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ProtScale parameter is mainly used for the construction of
Kyte and Doolittle hydropathy plot. It has shown the
composition of all the amino acids present in the pectinase
sequence. (Bjellquish et al 1993,Bjellquish et a 2005)
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Compute pl/Mw of enzymes
Theoretical pl/Mw of protease

Compute pl/NMw
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Theoraetical pl/Mw (average) for the user-entered sequence:
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FIGURE 7: Theoretical pl /MW of protease
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Inference: The theoretical pl and Molecular weight of protease (Fig 4.7)was found to be 8.44 and 51020 respectively

Theoretical pl /MW of Cellulase

Compute pl/Mw

Theoretical pl/ilMw (average) for the user-entered sequence:
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FIGURE 8: Theoretical pl /MW of Cellulase
Inference: Thetheoretical pl and Molecular weight of cellulase (Fig 4.8)was found to be 8.35 and 50042 respectively

Theoretical pl /MW of Pectinase
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FIGURE 9: Theoretical pl /MW of Pectinase

Inference:
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The theoretical pl and Molecular weight of pectinase (Fig4. 9)was found to be 4.85 and 38816.10 respectively
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GOR IV
Protease

5OR4 result for : UNK 130260
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FIGURE 10: GOR IV of protease

Inference

The GOR method is for the prediction of secondary
structure in proteins. The GOR method analyses sequences
to predict alpha helix, beta sheet, random coil etc. In the
GOR 1V analysis (Fig 4.10) of protease enzyme segquence
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secondary structure prediction showed that the a pha helix
account for 39.78% and extended strands account for
16.56%. There are 43.66% random coils in the secondary
structure of protease.
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GOR 1V of Célulase

GOR4 result for : UNK 485630

ISSN 2278 — 9103

8hstract GOR secondary structure prediction method version IV, J. Garnier, J-F, Gibrat, B. Robson, Methods in Enzymology,R.F. Doolittle Ed., vol 266, 540-553, (1996)

iewGOR4 in:[AnTheProt (FC}, Download...] [HELP]

18 26 38 48 ] 68

78

MY SETALVAMNVYGFT SVAVASFYTIPDPAVAVT ETELMERAGTPNSSGMHDGYF Y SWHSDGGADATY THG
eeezeee hahhhhhhh
KNGAYST (WS TRGHLYGGKCWKPGSARTINY SGTYAPNGNSYLATYGWTTSPLIEYYIVENFGTYNPESE

eee EEEEECEEE EEE

Eeeezec ee eeeeeEcc
ATKVGSINAEGSVYDLYTSTRTNAPSIIGTATFOOYHAVROSKRESGKYNTS TF FNANSHAGLE LGARDY

geees ezgeee

eeceee eeceee hhhhahahhhhhhhh -cceeseeezhhhhhhhe
QIVATEGYFS56555HTVI
eeeee eeee
sequencs length : 229
GOR4
Alpha helix (HE} = 3l is 13.54%
3y helix (Gg) : Bis @.80%
Pi halix (I1) 3 is  0.00%
Beta bridge (BE) B is  @8.00%
Extended strand (Ee) : 73 is 31.88%
Beta turn (Tt} = 3 is @.e0%
Bend region (53} 3is 0.0
Random coil (Cc) 125 is 54.50%
Ambizuous states () 8 is  e.eef
Dther states 3 is @.80%
o oo oo o o oo (o oo
L . .
5 168 158

\ i i

b

I

J
o

N

wal

/LU} @\ i

168

158

FIGURE 11: GOR |V of Cellulase

Inference

The GOR method is for the prediction of secondary
structure in proteins. The GOR method analyses sequences
to predict alpha helix, beta sheet, random cail etc. In the
GOR IV andlysis (Fig 4.11) of cellulase enzyme sequence
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secondary structure prediction showed that the alpha helix
account for 13.54% and extended strands account for
31.88%. There are 54.59% random coils in the secondary
structure of cellulose.
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GOR IV of Pectinase

GORA4 result for: UNK_ 253800

Abstract GOR secondary structure prediction method version IV, J. Garnier, J-F. Giorat, B. Robson, Methods in Enzymology,R.F. Doclittle Ed.. vol 26¢

View GOR4 in: [AnTheProt (PC), Download...] [HELP]

la 20 38 48 58 6@ 78

MVALTLOIFFTSLAASAVAAFAPATTPAZKPEVVKRASSCTFSGSNGAAEASKSOSSCATMVLSDVAVPS

eecchhhhhhhhhhhec z eegeeCCCERC z z eeEEEER
GTTLDLSSLADGTTVIFEGT TTHWGEYSEWCGPLLDIQGKKITVKGAEGSVLNGDGARWKDGKGGNGGKTKP
—ceeeeccococeeeeeeeeeeeccccicchhhhocceeeeeccccceeeccceeeee :
KFFSAHKLTDSTITGITIKNFPVOVVSINGCDGLTITOMT IDASDGDKDEQGHNTDGFDIGSSNNVTIDG
eeec eeceeecciceeeeee: eeeeccee : —Coceeec eee
AKVYNQDDCVAVNSGTEITFKNGLCSGGHGLS IGSYEGRDDNTVDTVTFSNSEVTKSYNGVRVIKAKVGTT
eae N cogeeee Ceceee cogeeee

GKINKVTYEDITLSEISKYGVLIEQNYDSGDLHGDADTGVPITALTLDNVTGGVSSSGYDVWWTCGKGSC

eeeeeeccchhhhhhocceeeee sezee ceeeceee
TEWTWTGVDVTGGKTYDKCSNPSVTKCS
eceeeee eeeee:
Sequence length : 379
GOR4 :
Alpha helix (Hh) 21 is  5.54%
33 helix (6g) 8 is  B.ee%
Pi helix (11) @iz 0.00%
Beta bridge (Eb) : 8 is 8.ee¥
Extended strand (Ee} : 137 is 36.15%
Beta turn (Tt) @ is  @.ee¥
Bend region (5=) 8 is  8.ee%
Random coil (cc) 221 is 58.31%
Ambiguous states (?) @ is  e.ee¥
Other states : 8 is  8.e0%
‘"H"“HHHH"""""'HW"'H"'""""'"|H\H"'""1|\"""HWW“"" "ﬂH\""'\H'"||\'""'""'1“""""\|H)"'HHH"'"|H"\)"""'"'""\H""'\NH""'HH"'HW"'""|HN""""\|H""'""'H|N""'HW"HM"'HN'""""""'HH""""'"(WH"'""\W""""""NH"
] 188 150 200 250 3008

L] 18

Prediction result file (text): [GOR4]

FIGURE 12: GOR |V of Pectinase

Inference

The GOR method is for the prediction of secondary
structure in proteins. The GOR method analyses sequences
to predict alpha helix, beta sheet, random cail etc. In the
GOR 1V analysis (Fig 4.12) of pectinase enzyme segquence
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secondary structure prediction showed that the alpha helix
account for 5.54% and extended strands account for
36.15%. There are 58.31% random cails in the secondary
structure of pectinase
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SOPMA
Protease

SOPMA result for : UNK_149430

sbstract Geourjon, C. & Deléage, G., SOPMA: Significant improvement in protein secondary structure prediction by consensus prediction from multiple alignr

flew SOPMA in: [AnTheProt (PC) , Download...] [HELP]

i@ 28 38 48 58 68 78
| I | | I | |
MKRQLKLFFIVLITAVVASALTLFITGNSSILGQKSASTGDSKFDKLNKAYEQIKSDYYKTDDDKLVDGA
hhtthhhheeehhhhhhhhhheseeet - ceee hhhhhhhhhhhhhhhee: - cthhhhhhh
IKGMIQSLDDPYSTYMDOEQAKSFDETISASFEGIGAQVEEKDGEILIVSPIKGSPAEKAGIKPRDQIIK
hhhhhhhh: - -hhhhhhhhhhhhhhhhhhhhhhhhhhhhhttttoesee ttccccceeee
VNGKSVKGMNVNEAVALIRGKKGTKVKLELNRAGVGNIDLSIKRDTIPVETVYSEMKDNNIGEIQITSFS
ettcccetcchhhht tttttc ctticc cttcccehhhhhhhcotttoceeeeeccc
ETTAKELTDAIDSLEKKGAKGYILDLRGNPGGLMEQAITMSNLF IDKGKNIMOQVEYKNGSKEVMIKAEKER
hhhhhht hhhhtt toottohhhhhhhhhhhee: tto ceesees ttohhhhhhhhht
KVTKPTWLVNDGTASAAETMAAAL HESSNVPLIGETTFGKGTVQTAKEYDDGSTVKL TVAKWL TADGEW
eeeeeettchhhhhhhhhhhhhttcceeee eeehhcccttceeeeeehhhhctttch
THKKGIKPQVKAELPDYAKLPYLDADKTYKSGDTGTNVKVAQKMLKALGY KVKVNSMYDQDFVSVVKQFQ
hhtttccchhhhcccthoocceecttococttececc hhhhhhhhhhttceeeecccoe hhhhhhhhhbh
KKEKLNETGILTGDTTTKLMIELQKKLSDNDTQMEKAIETLKKEM
hhhhcccteee hhhhhhhhhhh- - thhhhhhhhhhhhhhh

Sequence length : 465

SOPMA =
Alpha helix (Hh) : 281 is 43.23%
335 helix (Gg) : @ is @.eeX
Pi helix (Ii) : @ is  @.ee%
Beta bridge (Bb) : 8 is ©.00%
Extended strand (Ee) : 86 iz 18.49%
Beta turn (TL) = 57 is 12.26%
Bend region (5s) : @ is 0.00%
Random coil (Cc) :+ 121 is 26.02%
Ambiguous states (?) : @ is @.e0%
Other states : @ is @.e0%

oo

]

Hl

i-H

sttt

168 25

Parameters :
Window width G 4
Similarity threshold : 8

Number of states

FIGURE 13: SOPMA of protease

Inference strands. It (Fig 4.13) shows that 43.23 % of the protease
SOPMA is another secondary structure prediction tool sequence can attain apha helix,18.49% of extended
available in EXPASy. This method calculates the content strands, B strand account for 12.26% and random coils
of a-helix, B-sheets, turns, random coils and extended were 26.02%.
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SOPMA of Céellulase

SOPMA result for : UNK 527350

Abstract Geourjon, C. & Deléage, G., SOPMA: Significant improvement in protein secondary structure prediction by consensus prediction from multiple alignments,, Cabios (1995) 11, 681-684

View SOPMA in: [AnTheProt (PC), Download...| [HELP]

10 20 30 0 50 60 70
| | | | | | |

MVSFTALVAAVVGFTSVAVASPVT IPDPAVNVTETELMKRAGT PNSSGMHDGYFYSIWWSDGGADATYTNG

hhhhhhhhhhhttcceeeecccoccocooceeehhhhhhhttoccoccoctteeeeeecttocceeeett
KNGAYSIKWSTGGNLVGOKGWKPGSARTINYSGTYAPNGNSYLAIYGWT TSPLIEYYIVENFGTYNPSSG
ttoeeeesectt o ceee ttooreesetococtttocesesee teseeeeet
ATKVGSINAEGSVYDLYTSTRTNAPSIIGTAT FQOYWAVRQSKRSSGKUNTSTF FNAWSNAGLK LGAHDY
cceeeeecttcceeeeeeccooccoceeeeechhhhheehhccccttocochhhhhhhhhttocetooce
QIVATEGYFSSGSSSMTVH

eeeeecccocticoceeee

Sequence length : 229

SOPMA &
Alpha helix (Hh) : 34 is 14.85%
3ya helix (Gg) : 8 is  0.0e%
Pi helix (1i) : 8 is  @.eek
Beta bridge (Bb) : 8 is 0.00%
Extended strand (Ee) 72 is 31.44%
Beta turn [TE) = 31 is 13.54%
Bend region (Ss) & 8 is @.e0%
Random coil fea):3 92 is 40.17%
Ambiguous states (?) : 8 is B8.00%
Other states i 8 is @.peX

T T e f
. Il | .
a6

168 130

Parameters :
Window width e b
Similarity threshold : 8
Number of states : 4
FIGURE 14: SOPMA of Cellulase
Inference strands. It (Fig 4.14) shows that 14.85% of the cellulase

SOPMA is another secondary structure prediction tool sequence can attain alpha helix, 31.44% of extended
available in EXPASy. This method calculates the content strands and random coils were 40.17%.
of a-helix, B-sheets, turns, random coils and extended

161
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SOPM A of Pectinase

SOPMA result for : UNK_250780

ISSN 2278 — 9103

Abstract Geourjon, C. & Deléage, G, SOPMA: Significant improvement in protein secondary structure prediction by consensus prediction from multip

fiew SOPMA in: [AnTheProt (PC), Download...] [HELP]

18 28 38 4@ 58 68 78

MYALTLGIFFTSLAASAVAAPAPAITPAPKPEVVKRASSCTFSGSNGAAEASKSOSSCATMVLSDVAVPS

eeeeeeeeehhhhhhhhh s ceeeeccocee hhhhe hheeeeeeeecct
GTTLDLSSLADGTTVIFEGT TTWGYSEWKGPLLDIQGKKITVKGAEGSVLNGDGARWWDGKGENGGKTKP
tceeeehhhcttceeeeetccceeee eeecttceeeeetttceeeettoceeett
KFFSAHKLTDSTITGITIKNPPVOVVSINGCDGLTITDMTIDASDGDKDEQGHNTDGFDIGSSHNVTIDG
eeeeh eeeee eeeeeett eceeeee tt eee eeeett
AKVYHNQDDCVAVNSGTEITFKNGLCSGAHELSTGSVEGRODNTVDTVTFSNSEVT KSVHNGVRVEAKVGTT
eeecttceeeecticeeeeet eeecee -eeeceeccchhhhhhtteeeceeettt
GKINKVTYEDITLSEISKYGVLIEQNYDGGDLHGDADTGYPITALTLONVTGGYSSSGYDVVWTCGKGSC

eeee hhhhccceeeee eeeceechttttccccttceeeeeet
TOWTWTEVDVTGEKTYDKCSNVPSVTRCS
“eeeseeeee teeee
Sequence length : 379
SOPMA

Alpha helix (Hh) : 38 is  7.92%

318 helix (ag) : 8 is 8.0k

Pi helix (Ii) : 8 is  0.06%

Beta bridge (Bb) : @ is @.eeXx

Extended strand (Ee) : 145 is 38.26%

Beta turn (TE) = 38 is 18.83%

Bend region {5s) = 8 is  6.eeX

Random coil {cc} : 166 is 43.80%

Ambiguous states (?) : 8 is @.00%

Other states - 8 is  8.ee%

T T T T T T
hHHH|HHN|||||||||||||HH||||H||||| |||||"Wuhﬂhmmﬂ||‘HH|||ﬂ”u|||HH|HHH||||HH|||‘H|||||||||||||H‘||||||||HH’|||Hmhhumwu|||||||||||||M||||H||||m||||HH|||‘|H‘|||||||||Hhuuuu"|H|||HHH||H|M|||||||HH|||HH|||HM|||||||||||||||||HH‘||||||||||HHH||||||M|HH|||||||||||||W
1 . . . . .
58 188 158 288 258 388

Parameters :
Window width S
Similarity threshold : 8

Number of states

Inference

SOPMA is another secondary structure prediction tool
available in EXPASy. This method calculates the content
of a-helix, B-sheets, turns, random coils and extended

FIGURE 15: SOPMA of Pectinase
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strands. It (Fig 4.15) shows that 7.92 % of the pectinase
sequence can attain alpha helix, 38.26% of extended
strands, B strand account for 10.03% and random coils
were 43.80%.
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TMHMM
Protease
TMHMM result

HEI.P wirh onrpur formars

4 WEDSEQUENCE Length: 465
¥ WEBSEQUENCE Wunber of predicied TMHs: 1

# WEBSEQUENCE Exp number of RAhs in IMHs: 21.01813
3

£

WEBSKEQUENITE KXp number, tirTst 6 aas:  27.01744
WEBRSEQUENCE Total prob of N-in: 0.gg922
# WEBSEQUENCE POSSIBLE N-term signal seguence
WEBSEQUENCE TMHMMZ2 . O inoide 1 6
WEBSEQUENCE TMHMMZ2 . O TMhclix 7 26
WEDSEQUENCE TMIIMMZ2 . O outside 27 465
TMHMM posierion probabililies for WFRSFOLIFNGE
1.2
-
1
08 r
e
A
)
)
£ 0.8
E
=3
01 r
02 r
u}
=10] 100 1850 200 250 =10 ]y =110 400 450
transmembrans Inslde outslde

FIGURE 16: TMHMM OF Protease
Inference: The TMHMM result (Fig 4.16) shows that there is one transmembrane helix in the protease sequence and since
the expected number of amino acid in the trans membrane region is more than 18 it implies that it can be a transmembrane
protein or signal peptide with 21.01813 amino acids.

TMHMM OF Cedllulase

TMHMM result

HELP with output formats

# WEBSEQUENCE Length: 223

$# WEBSEQUENCE Numker of predicted THMHs: 0

# WEBSEQUENCE Exp nunmber of BRs in TMHs: 9.37104999299999338
# WEBSEQUENCE Exp number, first 60 Afs: 9.50842

# WEBSEQUENCE Total prob of K-im: 0.38832

WERSEQUENCE TMEMMZ .0 outside 1 22c

TM-MM posterior orocabilities far WEBSECUZNCE

J8 ([

26 1J

prroabyabiilily

14
'
a2
0 Il 1 1 w0 LRIRL LD, 1 1
5C 120 1580 200
Trarsmerarans inside oLtsice

FIGURE 17: TMHMM OF Cellulase
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Inference: The TMHMM result (Fig 4.17) shows that there is no transmembrane helix in the cellulase sequence since the
expected number of amino acid in the trans membrane region is more than 18.

TMHMM OF Pectinase
TMHMM result

HELP with output formats

# WEBSEQUENCE Length: 379

# WEESEQUENCE Number of predicted TMH=: O
# WEBSEQUENCE Exp number of Aks in TMHs: 3.20296
# WEESEQUENCE Exp number, first &0 ARs: 3.2021%9
# WEBSEQUENCE Total prob of M-in: 0.14545
WEBSEQUENCE TMHMMZ . O cutside 1 379
TMHMM posterior probabilities for WEBSEQIUENCE
12
et
ogr
=
E
= 06
=
(o
04
02yt
50 100 180 200 250 300 350
transmembranse inside outside

FIGURE 18: TMHMM OF Pectinase

Inference: The TMHMM result (Fig 4.18)shows that there is no transmembrane helix in the pectinase sequence and since
the expected number of amino acid in the trans membrane region is more than 18.

CONCLUSION

Protease, Cellulases and Pectinase refer to a class of
enzymes produced majorly by fungi, bacteria and
protozoans that catalyze proteolysis, cellulolysis and
pecteolysis. These enzymes used extensively in various
industries, especialy in textile, food, paper and pulp, wine
production, leather, fruit and juice, animal feed, detergent
and in the bioconversion of wastes . The extensive use of
these enzymes in industries depends on the cost of the
enzyme and hence considerable research is being carried
out to isolate better microbial strains and aso to develop
new fermentation processes with the aim to reduce the
product cost. Protease from Pseudomonas species,
Cellulase from Ceratocystis sp and Pectinase from
Alternaria sp were analyzed using computational tools.
The physicochemical properties of the selected enzyme
proteins were analyzed by using EXPASy’s ProtParam tool
and it was found that the molecular weight (M.Wt) ranges
between 51020 Da for protease, 24370.91Da for cellulase
and 38816Da for pectinase. Isoelectric Points (pl) of the
organisms were found to be acidic in nature for pectinase
and alkaline in nature for protease and cellulase . The
aiphatic index infers that al the three enzymes were
stable. The negative value of GRAVY indicates that there

164

will be better interaction with water. The secondary
structure prediction was done by SOPMA , GOR 1V which
showed that random coils dominated all the other
conformations IN al the three enzymes. The
transmembrane protein prediction was conducted using
TMHMM which shows that, for protease it have
transmembrane regions but for pectinase and cellulase
there was no transmembrane region. When the sequences
of each enzymes were compaired by multiple sequence
alignment, protease showed similarity with the carboxyl
terminal of protease producing organisms.
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