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L INTRODUCTION
are proteolytic enzymes naturally tound in gl] organisms. They are iny
15 of proteases can be inhibited by Proteolytic degradation
et.al 1996].Pigeonpea [(.‘cy‘anuscnjan(L.) Millisp.] is a multipurpose gr.
in the semi-arid tropics and subtropics. Indi
and Weder 1989). Very little is known
leaves,

Proteases or proteinases

olved in a multitude of
and their inhibiiors [Batista, 1. F
ain legume grown by the resource poor farmers
a produces more than 802 of the total production of pigeonpea [ Mueller
about the antioxidatjve defense system i pigeonpea (Cajanuscajan( L.) Millsp)

The difference in the levels of protein content
young and mature in pigeon
leay

and antioxidant cnzymes activity at two g

ages of maturity, named
pea (Cajanuscajan(L.)mill sp) leaves. The

resulls showed that detached pigeonpea mature
€5 possessed higher activities of catalase (CAT) and peroxudase (POD) and lower activities of polyphenol oxidage

(PPO) and ascorbate peroxidase (APX) as compared with young Je; er, glutathione reductase (GR) showed

aves. Howey
in mature leaves no change in its activity was observed in pigeonpea [Goud & Kachole 201 2].
Protease inhibitors such as trypsin and chymotrypsin inhibitors have been demonstrated 1o reduce
rties. Angiotensip e

certain cancers and demonstrate potent anti-inflammatory prope
ypertension [Roy. Boye, Simpx(mj()lO].

has been associated with 3 reduction in h

Plant a-amylase inhibitors show great potential as tools 1o engineer resistance of ¢
et.al. their study indicates that PIs are components ol both constitutive
designing stronger inducible defenge (PIs or other inseet toxin b
Coexpression of potato type I

the incidence of
onverting enzyme (ACE) inhibitor

rop plants against pests. M.V Padul
and inducible defense and provide a ground for
ased) in Pigeonpea | Padul, Tak, Kachole, 2012).
on plants protection ag

anli-nutritional ettects against several lepidopteran

and I protease inhibitors gives colt
K. M., et al. 2010) Additionally, serine proteinase mhibitors have
insect species.[ Shulke and Murdock 1983) groundbreaking discovery of (e wound-indueible
inhibitors (PIs) that inhibit digestive herbivore gut proteases inspired (he
an iconic example of induced plant defenses| Green and Rvan L972].@
inhibitors from potato and other plants have also been reported 1o hyy
[Blanco-Aparicio et.al 1998; Huang et.q] 1997]. Napin was
aeruginosia, Bacillus subtilis, Bacillys cerens,

ainst insect damage.[ Dunse,

production of protease
field of plant-inseet interactions and became
arboxypeptidase inhibitors and
¢ inhibitory effects o
lound 1o have
and Bacillus megarteriyy, [.N

SCrine protease
gainst tumor ce] arowth
antibacterial activity against p
gaietal 2004],

seudomonqs
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Il RESULTS AND Discussion
R. Vijakuma, studie quality nutritjop throu

eh pigeonpea (his aspeet show thy pigeonpea js capable o prevent gy
CUre a number of humay,

ailments sych 4 bronchits, coughs, pncumonig, respiratory infections. dysentery, menstryql
abdoming| lumors, 1001) ache, and diabetes [Saxeny, Kumar, Sultapa 2010]. Some believe
that they hyye arole ip controlling the endogenouys Proteases [Richardsop M .1977]. Others have suggested that these

pPlant defense against ingecy Pest altacks [Green ang Ryan 1972, Since
Same lime as (e seed storage pr
lave a storage role, In fact Pusy(ai h
sulphur COMEming anip,, acids

'J:mrd:r-,, YOIEs, wWounds,

nhibitors are Involyed in
snthesized 4 about e
inhibitorg may [

these proteins are
oteing and aye degraded during seeq germination, hese
a5 suguested g they actas 4 sulphur depoy because they are rich iy

as compared o (e storage proteing
Conlaming amine, acids [ Pugaa A 1972

Plant serine protcage hibitory e de

in legumes which are Ustially deficient iy sulpher

fense proteing cralied by narre lor inhibiting

serine Proteases, artiele ocuses
> proteage inhibitorg that hayve been ¢

Xplored in (e Past decade, (heir mode of actjop

as applicationg related pesy contol [Jamal, Pandey, Singh ¢r al2013) Ip Specitic

Protease inhibigorg are being oyer expressed in cepraiy lransgenic plangg 1o Protect them againg invaders, Most usefy]
knr)wlcdgc about plan Protease inhibi g and their role iy Plant defense js briefly reviewed [ Humg Habib ang Khalia
Majid Fagzij 2007) Volpicella give an OVerview of oiher lamilies of pl
other clags, of Profeases, (!cscril)fng their
inhibitors (PIs) arc generally sy

ant Pls, actjve cither against Serine protenges or
dfslrihulinn. aclivity ang main- strucypy] characteristics, Pl
Proteins present iy high coneentrations jp slorage tissyes (tubers

lower [evy] in leavey [Volpiuclla, Mm'imcrcsa, 2011). Protease inhibitors 1 Protect transgepje plants agains attack by
herbivorgus insccts[Galclmuw & John, 201 |- The effecrs of purified SBTT and Polato inhibitor 1 (ant inhibitor of both
Irypsin and chym(ﬂrypsin) on the grow) and digestjye physio]ngy of larvae of Heliothis =ca.and Spodopier
Xz and demonstrated that grow), ol larvae Was inhibited o levels o 10% ol (he protems in  flejy
diet{BROADWA Y and DUFFEY, 1986]. A significan impact of OC] lransgenic potarg on larval mory
ohtained, with up to 53%, mortality recordeq in larvae reared op Iransgenic leaves, [ Lccardonncl. cloal 1999)

usts

Table 1.]: Effeer ol chemical inhibitors on p,

[Wedde,

ant protease
and seeds), ang 10 a

ality wag

Gallerig mellonelly
Weise cr.q) 2007/

colton boll weevil [ Octiy
Brown pl

Marianne,

soybean Kupigy, trypsin inhibitor
soybean Kunjg trypsin inhibitor
Trypsin inhibitor

cowpea bruchjy Bul proteases

i0, eLal 2004]
anthopper|Lee, etal. 1999)
Il Armigera [Srinivnsan, Ajay, et al. 2005]

':f)'/h-..-an

cysteine  P[ seN,
apattic PL pepstalin A,
soyhean Kunitz lrypsin
inhibitor K1

serine proteinase inhibitor

e
pplPL]

Oryracysatin |

! ppl PI] ! Arabidopsis, Kunits | rypsin

Callosobriciys
mu(-u!urm-[./\mirhnsin_cl.nl.l()(l?,’

Huckwhuulinhibilur white  wings butterfly
2009)

IIcIicowrpu armigeral Shaikh, of al. 2018
Colordo potato huctlc((‘l‘l))[l.ccnnlnnncl.
ctal. 1999]

Spider Mites| Amaiz 20]

[Khadeeva, o al,

Subtilisin inhibitor

Rice cystatn

y
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Irypsin

spider mite[ Arnaiz 20 8]

Arabidopsis thaliana insect disease| Stuiver & Custers,
2001; Rustgi.et.al, 20] 7]
herbivore attack[Roberts,
2011; Rustet.et.al, 201 7]
nemalades [Turra, etal 2009]
fungal discase[. Qu, L.L: Chen.
J.et.al 2003]

fungal and inscct disease[Quilis
et.al.2007; Quilis,

inhibitor

Arabidopsis thaliana et.al

Sniunmnlubcn;sum
Oryzasativa

Sn]anumluberosum

Lopez-

Soybean Kunitz

Garciaetal. 2014]

parasitic and insect disease,[ Lee
etal. 1999 Azzouz,2003: Major:
Constabel 2008]

inhibitor (SKTD) Glycine max

Soybean Bowman-Bitk inhibitor

Glycine max aphid parasitoids[Major &
(SbBBI) Constabel, (2008)]
Potato type I (StPinlA) Solanumtuberosum Nicotianaalata Helicoverpaspp.[Dunse  et.al ,
inhibitor/Potato type 1I (NaPI) 2010])
inhibitor

The use of recombinant protease inhibitors may also be
viral pathogen. Several plants that express Pls have been produced
pathogenic organisms. Additionally other protease inhibitors from
proteolysis of recombinant proteins expressed in plants. Studying

III. ConcLUsioN

an attractive way to protect plants from bacterial, fungal and
and tested in order to increase the resistance against
different families have been used to minimize the

plant defense responses and developing newer Eco-

friendly strategies for protecting plants against erop pests and pathogens is one of the most dynamic area of research in

plant science. The results obtained in this study suggest that protease inhibitors
the host plant against phytopathogens, viruses, bacteria, parasites.

are involved in the defense response of
afids, microbes etc, Additionally they may have the

potential use for as a non - cytotoxic clinical agents. This technique may not replace the use of chemical pesticides in

near future but effectively complement it. Several successful examples

of PIs which play role against pests have been

mentioned in this review
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