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Abstract which have so far not been found in mainland India
Andaman and Nicobar Islands consists about 132iespec (Maity, P. K., et al., 1980 and Patel, J. R..,|gtl®80 and

of mustards belonging to 59 genus and much morairem Patel, L. M., etal., 1989).

unreported. Determine whether a charged histidide s Brassica juncea, (Fig.1) also known as mustard
chain affects Alpha helix stability only when lste is  greens, Indian mustard, Chinese mustard, and leaf
close to one end of the helix or also when it s¢entral  mustard, is a species of mustard plant. Sub-vaseti
region, we substitute a single histidine residuemahy include Southern Giant Curled Mustard, which resesb
positions in two reference peptide and measurex helia headless cabbage such as Kale, but with a distinc
stability and histidine. The fold deviation for tlnino  horseradish-mustard flavor (Elizabeth, Jeffery., abt
acid residues present in all chain of chitinasetedn is 2005 and Anamika, S. S. E., et al., 2009). It $® &nown
represented in the form of plot and the structréoldl  as greemmustard cabbagét. is a tetraploid having four set
deviated region in the protein structure was ptedicThe  of chromosomes in each cell of the plant. The Seeds
Hydrophobic Cys, Phe, Iso, Leu, Met, Val, Try andglobular, dark-brown and rarely yellow (Begum, &t.al.,
Hydrophilic Gly, Ser, Thr, Cys, Asp, Glu, Tyr, PWrg, 1995 and Choudhary, B. R., et,&1008 and Chrungu, B.,
Lys, GIn- amino acid residues plays an importale i0 et al., 1999). This plant flowers in June-July drehrs
helix stability. Ten folded region were found inopgin  fruits in August-September, after ripening seeds'tdo
structure and the type of fold is predicted as AlphBeta  germinate. Seeds begin to germinate in the spiiing.
class. The fold predicted is based on the disukhiond deeper soil layers seeds remain viable for up tedrs
present in the structurBrassica Juncea is that it helps in  (Duke, J. A., et a] 2002 and Erickson, L. R., et a1983).

the growth and development of the plant and prevéie  As day length increases, mustard bolts up withfia(3.9
plant from fungal attack. In this studies can bed.i; the m) stalk supporting bright yellow flowers that soon
future to find the pesticide to prevent the fungtthick  develop into sickle-shaped green seed pods. It can
and the Bio-fertilizers can be manufactured usingyithstand temperatures as low as 20°F (-4°C) withou

chitinase enzyme. damage. It cannot stand temperatures above 85°%FC|29
Key Words: Chitinase enzyme, Helix Stability, Tolerate_zs a pH in the range 4.3 to 8.3. The_ pefrtEh_e)
Hydrophobicity, Motif, Protein Folding, Secondary plants like leaves, seed, root and mustard oilugesl in
Structure. the treatment of disease. The plant seed haveiatitib

- effect which is used in the treatment of foot actmel
Introduction ) tumor. The roots are used in the treatment of deleer,
The Andaman and Nicobar group of Islands are a vagind stomach disorders. Leaves are applied in the fo
repository of plantBrassica juncea situated 1200 km head to relieve head ache (Fitz, John, R. G.,.e2@07
away from the mainland India in the emerald blue 88 and Gleason, H. A., et al, 1991 and). The mustascaoe

Bay of Bengal. Indian Sub-Continent account forro&e ysed to treat skin eruptions and ulcers (Halldéne€al,
thousand species @rassica japonica, Brasica arvensis,  1987andKunakh, V. A., et al., 2008).

Brassica rapa andBrassica tournefortii out of 10,000 to
12,000 Brassica species found world over (DukeA.,.
et.al.,, 1981land Knowles, P. F., et al., 1981 Leung,
A.Y., 1980). Majority of Brassica species about (15
species) are found in phyto-geographically inténgst
north eastern hill region. As per the present résor
Andaman and Nicobar Islands consists about 132Ziespec
of mustards belonging to 59 genus and much morairem
unreported. During the survey trips taken the fgeinus
and viz., SIPADAN, MABUL, KAPALAI andBORNEO

Chitinase was described for the first time in 1911
by Bernard as anti-fungal factor (Lefol, E., etZ897.and
Moffat, A. S, 1995). The chitinase protein helps plant to
defend them against fungal attack .This protein aan
directly on fungal and insect affected areas (Rée9., et
al., 2001). Enzymes present in the protein candeel &s
free or immobilized form to kill fungi and inseaffected
areas in plant (Prakash, S, et al., 1980 and RadJ.Get
al. 1996). Most of the chitinase enzyme classes depro
belong to the family glycoside hydrolase 18 anctggide
hydrolase1l9. The eukaryotic chitinase are grouped i
*Corresponding Author glycoside hydrolase 18 and chitinases of highentplare
grouped in glycoside hydrolase 19. The two families
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chitinase enzyme contain both endo and exo chéinasamino acids (Chiti, F., et al., 2006 and Berg, &.4al.,
Endochtinases cleaves the chitin molecules randamtly 1999). This analysis strongly indicated that the-polar
Exochitinases cleaves off chitobiose and these raagy residues do tend to cluster together within theesaof
play a major role in carbohydrate metabolism. @age protein and this provides hydrophobic driving eryefor
can attack the chitin molecule which is the maioctural  the folding process of protein structutéehqueo,M. E.,
component in fungal cell wall and insect’'s skelettm et al., 2002 and Mahn A. et al.,, 2005).The enemy t
nature, Chitin is found to be in the form of compieith  transfer the side chain of each amino acid fronolarpo
other molecules such as carbohydrate and protéiesd a non-polar solvent (water to ethanol).ldentifioatiof
proteins are isolated from all organs in plant,amdn  Brassica juncea chitinase enzyme.Prediction of protein
hornworm and several other insect species. Thénab#  structure and finding the motif region in the ahdtse
protein is also being used for the improvement andnzyme (Kyte, J., et al., 1982 and Rose, G., £1.8B5).
development of plant. Protein folding is the phgsic Analysis of different types of motif in the chitisa
process by which a polypeptide folds into its enzyme.Finding the hydrophobic and hydrophilicadass
characteristic and functional three-dimensionalicitire  region in the protein. Determination of folding
from random coil. classification and it's residues of hydrophobic rojea
The mechanism of protein folding is mainly usedSide chain (polar side chain, cysteine side chaid a
to describe the single domain protein and it alsdnterpretation of force field responsible residugems
determines the stability of secondary structureheints ~ (Cornette, J., etal., 1987).
and hydrophobicity of the protein sequence. Folding
mainly involves two models (Roy, N..NL984) Diffusion
collision model, Nucleation condensation modelpt&ins
that follow this mechanism fold in a stepwise mareued
involve ‘growing of secondary structure elementsn(f
K., etal. 1995 and Song, X., et al., 2010). Thelsenents
then collide, combine, strengthen and pack tig
together to form the diffusion collision model. Exgle:
Barnase is the protein that folds in step wise reammd
follows the diffusion collision model (Srivastava,, et
al., 2001). Protein following these model have been
to fold from an unstructured denature state witha

residues and then the primary and secondary stass
are formed simultaneously. The nucleus condens#k;
the folding is complete. For instance, Chymotry
inhibitor 2 proteins have been shown to follow @Ehé
nucleation — condensation model. The most abuneant
helix type in protein is the alpha helix, accougtifor
about 31% of amino acid secondary structure Steate
(Vaughan, J. G., et al., 1973 and Velasco, L.).€1308) k&
Alpha helices are stabilized because amino acidhef:
helix can form hydrogen bonds with their amide gr®
amide groups directly above and below them in tiléx
but in agueous solution these amide bonds woulth §
hydrogen bond with water. So, forming an alphaxe
provides little additional stability for the foldestate o
the structure. The chemical environment arouncathba
helix also plays a big role in stabilizing an alphlix’s
structure (Alberts, Bruce., et al., 2002).

The hydrophobicity character is the property of a plant with flowers

side chain to be less soluble in water than in &rpo

solvent that is repelled from a mass of water.

Hydrophobic materials are used for oil removal from

water (Anfinsen, C. 1972 and Robson, B., et alQ&0

The hydrophobic amino acids like Leucine, Isoleacin

Methionine, etc., are often fully buried within there of

the protein, but this happens in frequently for pagar

Fig. 1: Morphological structure of Brassica Juncea
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Material and Methods
Identifying the Motif Region

Motif region for the chitinase enzyme was

identified using Motif 3D and Motif search. The @D
was used to identify motif region, polar and norapo

Finding the Hydrophobic and Hydrophilic residues
region

The 3D structure of the protein was viewed using
GENEIOUS 3.5.6 program. The hydrophobic amino acid
residues present in the protein was found and were

group. Motif 3D score for the predicted structure o represented in the form of Histogram plot.
chitinase enzyme was also analyzed. Motif search waHydrophobicity frequency statistics for the non gol
used to find number of motif present in the seqeenc residues present in the structure was also analyzed

motif position and to identify the specific prosjtattern.

GENTHREADER is used to find the hydrophobic regions

The protein structure for the chitinase enzyme wadresentin the chitinase enzyme. Three differefarsdn
predicted using the database PDB SUM (Protein Dat¥hich RED color represent the residues which agélhi

Bank). This database provides detailed informatibaut
the protein with their structure and function (Altse
Bruce., et al., 2002 and Anfinsen, C. 1972). Helixeel
and amino acid composition for the protein sequerase
being identified for the predicted protein struetwsing

hydrophobic, BLUE color represents the residuesckwhi
are hydrophilic (Fig.2)The HELIQUEST program used
to find the polar and non — polar residues presenhe
helical region of protein secondary structure. Keli
sequence was retrieved using MOLSOFT software and

BIOEDIT software. The PDB SUM database is used fodiven as input from this polar and non—polar resgu

the prediction of protein structure. The Helix, Met

present in the chitinase enzyme helical region was

Disulphide bonds and domains present in the clsiina @nalyzed (ienqueo,M. E., et al.,, 2002 and Mahn, A. et

enzyme structure was analyzed (Robson, B., eR@08
and Chiti, F., et al., 2006 and Berg, B., et 899).

Fig2: Hydrophobic region present in AB,C, and D chin in the
chitinase protein structure. Rose color-Hydrophobic region of A-
Chain, Red color-Hydrophobic region of B-Chain, Ble color -
Hydrophobic region of C-Chain, Pink color-Hydrophobic region of D-
Chain.

al., 2005).
Protein folding

The secondary structure of chitinasetgin was
predicted. The folded region in the protein wasdpted
using FOLD pro Recognition tool.It was visualisezing
MOLSOFT software. The secondary structure of chgm
enzyme was predicted using Chou & Fasman algorithm
(Kyte, J., et al., 1982).This is one of the trauditl
method used to predict secondary structure of prote
Using this algorithm the total number of
helices,sheets,turns and coils were found alonb Wi
percentage (Rose, G., et al., 1985). Fold index isol
which shows the graphical representation of folded,
unfolded, Hydrophobic and charged region presetihén
protein (Fig.3).

Results

Brassica juncea chitinase is an endo-acting, pathogenesis-
related protein that is classified into glycosidaltolase
family 19, with highest homology (50-60%) in its
catalytic domain to class | plant chitinases. tbtiva-site
residues are identified as Glu212 and Glu234. Gluigl
believed to be the catalytic acid in the reactiwhereas
Glu234 is thought to have a dual role both acthgta
water molecule in its attack on the anomeric castzom
stabilizing the charged intermediate, Chitin, asolnoble
homo polymer of B-(1—4)-linked units of N-acetyl
glucosamine, is one of the most abundant polysaictEsa

on earth. It is found, for example, in the exostaie of
insects and in fungal cell walls. Chitinase (EC.B.24)
catalyze the random cleavage of internal glycosidic
linkages in chitin chains. In insects, the primasies of
chitinase seem to lie in growth and morphogenesis,
because they can break down and so enable retgitdin
chitin-containing structures, as reviewed earliarother
organisms such as fungi, bacteria and animaldpelsis
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appear to have their most important functions inacid residue in the protein sequence. The Ala, &8n,
catabolism and development. In plants, these enzymelyr, Phe are the amino acids involved in the chiim

represent the single largest group of pathogemekited  enzyme and makes the protein secondary (helixgtstre:
proteins; they are strongly upregulated under m#ho gtaple. Force field energy is calculated to fine émergy
attack and in response to other stresses (heal, @), for poth the favorable and unfavorable region i th
and so are thought to represent a vital part oftpla chitinase enzyme structure. The Cys residue at the
defense mechanisms. The Hydrophobic, Hydrophilicyssition 230 has maximum energy in A,B,C and D chai
|:| amino acid residues their charged side chain withyhich occurs in favorable region of the chitingsetein
position, Motifs, Type of motif and amino acid @S  this shows that the structure have best fold regiothat

involved, Protein folding type and classificatioRiold  position. The stability is also more in that regioh
deviation, Half life, Functional site of protein,Wation  protein structure.

and Helix stability was analyzed for chitinase pnot
taken from the planBrassica juncea using different
bioinformatics tools and softwares. During thesedigts
the following results were found. The best motifiio:
present in the chitinase enzyme was predicted a
(IAKFTAIWFWM). The type of motif with position was
also analyzed.

The force field was used to find energy atability
of protein secondary structure based on fold.Thst be
predicted disulphide bond is at the position (23-&%-
06) (205-237). As the maximum probability score
.98227, 0.99541, 0.60965) and distance
(5.83,10.81,4.30) for the bonds are at the posit&3i85)
) (97-106) (205-237). Hence the structure is morblstat
The Hydrophobic (Cys, Phe, Iso, Leu, Met, Val, these position because of protein folding.The helix
Try) and Hydrophilic (Gly, Ser, Thr, Cys, Asp, Glliyr,  strycture is stable at these position. PDB_databese
Pro, Arg, Lys, GIn) amino acid residues plays anyseq to find the value of individual amino acididees
important role in helix stability. Ten folded regiavere  \when it deviates from its actual fold. The scoral an
found in protein structure and the type of folghiedicted position for all the 244 amino acid residues presen
as Alpha+Beta class. The fold predicted is basedhen cpitinase enzyme was found. The fold deviation tfoe
disulphide bond present in the structure. The foldyminoacid residues present in A and B chain ofircise
deviation also occurs in the chitinase protein aodres enzyme is represented in the form of plot and thectire
for the deviated fold was analyzed for all the amatid  f fo|g deviated region in the protein structureswaso
residues present in the protein sequence (Chavtaamd  predicted using PDB database. The peaks in the plot
Charton,_ B.l., _1982). The dlsadva_mtage of Ch't'”aSerresents the fold deviation of each amino acsidre
enzyme is that it has very low half-life becausenoire  from jt's actual fold. The fold deviation for themino
than three pest sites in the structure. The hédftdif  ,.id residues present in “C” and “D” chain of ahitse
Chitinase enzyme is decreased a_nd it cannot Wl'tdsla_t enzyme is represented in the form of plot and theture
more than two days. But the chains A, B, C, anththe o fold deviated region in the protein structureswaso
Chitinase protein structure have same functiortal 3ihe predicted using PDB database (Figd4). The peakden t

mutation mainly occurs by the change in single @amin residue from its actual fold.

“’J‘(‘Esr f.

- N

Residues in fold region il

Residues in fold region

3 Fold in A- chain 3 fold region in B - chain

Fig. 3: Disulphide bond and cysteine residues wittheir position formed between these fold region we
also being found.
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Conclusion 9) Begum, F., et al,, 1995. Somatic hybrids between

The Brassica juncea is a plant which grows large amount ~ Brassica juncea (L.) Czern. andDiplotaxis harra

in Andaman and Nicobar Islands. The most of the (Forsk.) Boiss. and the generation of backcross
varieties ofBrassica juncea grown here are not found in progenies, Theor. Appl. Genet91:1167-1172.

other parts of the country. The infection of thiamp is ~ 10) Choudhary, B. R.., et al2008. Cytogenetics of
mainly due to the fungus and bacteria. The main  Brassicajuncea x Brassicarapa hybrids and patterns
symptoms of the diseased plant show the presence of of variation in the hybrids derivative, Pl. Bre¢New

holes in the leaves and black color formation letmls York) 121:292—-296.

blackleg disease caused by the fungus pythium epeci 11) Chrungu, B., et al., 1999. Production and
Blackleg can attack at any stage of developmenteiWh characterization of interspecific hybrids between
the symptoms appear it is usually too late andreajthy Brassica maurorum and crop brassicas, Theor. Appl.

roots and leaves in the plant are dead. Chemical Genet.98:608-613.

applications of Subdue MAXX, Banrot are effective i 12) Duke, J. A., et al 2002. CRC Handbook of

the prevention of Blackleg disease but they affiénet ‘s B
growth of the plant. The role of chitinase enzymehe medicinal herbs. (CRC MedHerbs ed) 23 - 28,

plant Brassica juncea is that it helps in the growth and 13) Erickson, L. R., et al 1983. Restriction patterns

development of the plant and prevents the planinfro reveal origins of chloroplast genomes fnassica

fungal attack. The results from the above studas e amphiploidsTheor. Appl. Gene65:201-206.

used in the future to find the pesticide to previwe  14) Fitz, John, R. G. et al2007. Hybridization within

fungal attack and the Bio-fertilizers can be mantifeed Brassica and allied genera: evaluation of potential for

using chitinase enzyme. transgene escape. Euphytid®b8:209-230.
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