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Hyalophora cecropia  Altacin Erwinia amylovora :L&.‘U'
Eb_».\ll Lysozyme E. amylovora
H. cecropia Cecropin B E. amylovora
é._..'..ll Glucanase Phytophthora lasdl
At Osmotin Plytophthora
o Chitinase Phytophthora & Verticillium
:'_uJ I Osmotin Downy mildew ol
At Chitinase Downy mildew
&1! | Glucanase Downy mildew
L,;‘__._1.l| Chitinase Phytophthora gl
A Ghucanase Piytophthora
ol Osmotin Phytophthora
Al Glucanase Rhizoctonia sofani bl
Serratia marcescens Chitinase R. solani
Aull Glucanase R. solani
L) DRRG 49 Verticilliuin
H. cecropia Cecropin B Corynebacterium sepedonicum
H. cecropia Cecropin B E. carotovora
Gl:_-.xj’l Lysozyme Soft rot and Ring rot
H. cecropia Cecropin B Streptomyces scabies
At Gluecanase Sof\ rot
sl Osmotin Mildew drgdlt
&l Chitinase Mildew
A Glucanase Mildew
S slaadt po el Glucanase Phoma é.._._iji
33 Chitinase Phoma

S. marcescens Chitinase Rhizoctonia, Thelaviopsis
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waall Stilbene synthase  Botrytis cinerea

é.;dl Glucanase Rhizoctonia, Phytophthora
S. marcescens Chitinase Fungal post-harvest phlabi
S. marcescens Chitinase Crown rot

v ris] Polygalacturonase Soft rot fungus
inhibitor

S. marcescens Chitinase Powdery mildew
S. marcescens Chitinase Botrytis

@.‘J% Chitinase Alternaria solani

i gl ety ) o) i o ol 0 Uy @ g1 UL (V= Yy J gl
(Y++ s Chawala ;) V244 ple o> & xS0y iy il o) Yt

o angls g o Ll o Jyatly Loylill dndo
sl
Altermaria longipes Bacterial chitinase from fodt

serratia rnarcescens
Riizuctania solani Bean chitinase gene
Peranospora labacina, Phiytophthora PR-1-a gene
paraxitica var, nicotianae

Sclerotinia sclerotiorum Chitinase
Rhizoctonia solani Chitinase
Cercospora nicotinae Chitinase and 1,3-3
glucanase
Fusarium oxysporum lycopersici Chitinase and 1,3-f phlabt
glucanase
Rhizoctonia solani Chitinase Brassica napus
Cylindrosporium concentricum; Chitinase Brassica napus var.
Phoma lingam; Sclerotinia oleifera
sclerotiorum
Rhizoctonia solani Chitinase 3 JS'I
Alternaria dauci, Alternaria radicina, Chitinase and 1,3-f sl

Cercospora carotae, Erysiphe freraclei  glucanase
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Phytophthora infestans

Rhizoctonia solani

Trichoderma hamatum

Alternaria longipes

Pseudomonas syringae pv tabaci, P.
syringae pv syringae

P. syringae pv tabaci

Bacterial pathogen

Erwinia carotovora subsp. atroseptia

Botrytis cinerea, Verticillium
alboatrum, Rhizoctonia solanum
Pseudomonas syringae pv tabaci;
Erysiphe cichoracearum
Verticillium dahlea, Phytophthora;

Erwinia ecarotovora

Botrytis cinerea

Pyricularia oryzae

PR5 b sl
tagiady 1 g ySae Dol
Barley RIP (ribosome (a___._"._ll
inactivating protein)
Prohevein from Hevea ploladalt
brassiliensis
Defensin-Rs AFP; from
radish

Barley o thionin geme

Cecropin o
Cecropin 5
Bacteriohage T-4 oubsllall
lysozyme
Hen egg white lysozyme &-JJI
(HEWL)
Lysozyme from human (‘:_.all
being
H,O; gene for glucose bl
oxidase
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Stilbene synthase
Stilbene synthase
Stilbene synthase
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Phytophthora megasperma Alfalfa glucanase

3 ¢ Rice chitinase

Venturia inaequalis Trichoderma harzianum

endochitinase

Umalt clay Y1 58 pganddl

(Medicago sativa L.} PEMpE|
Skt
(Panax quinguefolivs L.) C.._u:..H
T
(Malus Xdomestica) CLE.‘U%
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sy ol Trichoderma endo-1,4-f-
glucanase

Alternaria brassicicola Trichoderna harzianum
endochitinase
Rhizoctonia solani Bean chitinase
Cylindrosporium Tomato chitinase
concentricum and Sclerotinia
sclerotiarum
Botrytis cinerea, Rhizoctonia Tobacco chitinase
solani, and Sclerotium rolfsii

Botrytis cinerea Rice chitinase

Rizacionia solani Elm chitinase-like protein

1o bl s Ji _,Jl_‘i._u P“ Petunia and tobacco chitiases

,i Calletotrichum lagenarium
Rhizoctonia solani

Boirytis cinerea Rice chitinase

Uncinula necator and Elsinoe Rice chitinase

ampelina

Boirytis cinerea Trichoderma harzianum

endochitinase
and Trichoderma harzianum

Alternaria solani

Rhizoctonia solani endochitinase
Rhizoctonia solani Rice chitinase
Magnaporthe grisea Rice chitinase
Diplocarpon rosae Rice chitinase
Pyrenopeziza betulicola Sugarbeet chitinase
Fusarium thapsinum Rice chitinase

Sphaerotheca hunuli Rice chitinase

Rhizoctoniu solani Bean chitinase

gy PJ Peanut chitinase
Rhizoctonia solani
avrcuiGelin dcures

ey fJ Streptomyces chitosanase

Serratia marcescens chilinase

Serrenidg muarcescens chilinase

(Hordeum vulgare L.)

(Brassica oleracea var.
italica)

{Brassica napus L.)
{B. napus L.)

(Daucus carota L.}

[Dendranthema
grandifforum (Ramat.)
Kitamura]

(Agrostis palustris Hods,)

(Cucumis sativus L.)

(C. sativus L.)
(Vitis vinifera L.)

(V. vinifera L.)

(Solanum tuberosum L.)

(Oryza sativa L.)

(0. sativa L..)

(Rosa hybrida L.)
{Betula pendula L.}
[Serghum bicolor (L.)
Moench]

(Fragaria xananassa
Duch.)

(Nicotinana tabacum L.}
(N. tabacum 1..)

(N. tabacumn L.}

(V. tabacum L.)

(N. tabacum L.)
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Botrytis cinerea and Rhizopus oligesporus (N. tabacum L.) ‘_'._'__:..JI
Sclerotinia sclerotiorum chitinase

Alternaria alternate, Botryfis

cinerea, and Rhizoctonia
solani
Alternaria alternate

Phytophthora parasitica and
Alternaria alternate
Phytophthora parasitica and

Peronospora tabacina

JETA

Cercospora nicotianae
Cercospora nicotianae
Rhizoctonia solani
Verticillium dahliae races 1
and 2

Blumeria graminiy £. sp. tritici
Blumeria graminis L. sp. trtici
and Puccinia recondita §. sp.
tritici

Leptosphaeria maculans
Leptosphaeria inaculans
Botrytis cinerea and
Sclerotinia sclerotiorum
Phytophthora infestans
Phytophthora infestans

Verticillium dahliae

Phytophthora infestans
Rhizoctonia solani
Magnaporthe grisea

and

Peronospora tabacing

Phytophthora parasitica

parasitica var. nicotianae

Phytophthora

Trichoderma harzianum

endochitinase

Baculovirus chitinase
Soybean glucanase

Tohacco glucanase

Acidothermus celluloyticus
endoglacanase

Sugarheet chitinase
Tobacco chitinase
Tobacco chitinase

Wild tomato (L. chilense)
chitinase

Barley chitinase

Barley chitinase

(N. tabacum L.)

(N. tabacum L.)
(N. tabacum L.)

(N. tabacum L.)

(N. tabacum L.)

(N. tabacum L.)

(N. tabacum L..)

(N. tabacumn L.)
(Lycopersicon esculentum
Mill.)

(Triticum aestiviem L.)
(T. aestivum L.)
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Pea chitinase, PR10.1 gene
Pea defense response gene,
defensin

Rice thaumatin-like protein

Tobacco osmotin

Potato osmotin-like protein
Pea PR1( gene

Potato defense response gene
STH-2

Rice thaumatin-like protein
Rice Rirlh defense gene

Tobacco PR1a

Tobhacco osmotin

(Brassica napus L.) il
(B. napus L.) Sl il
(B. carotz L.) gyl
(8. tuberosum 1..) oubliut
(S. commersonii Dun.) bl
(8. tuberosum L.) et
(8. tuberosum L.) bl
(0. sativa L.} 53
(0. sativa 1.} 3 _,‘YI
(N, tabacum L.) i""_"“
(N. tabacum L.} aa
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Fusarium graminearum Rice thaumatin-like protein (7. aestivum L.) c..ih
B! LIS Soliall Sls Jl1 g latudlg Sliads ! 58 sl
Plasmodiophora brassicae Mistletoe thionin viscotoxin  (A. thaliana L.} Arabidopsis
Fusarium oxysporum Arabidopsis thionin {4, theligna L.) Arabidopsis
Leptosphaeria maculans Macadamia antimicrobial (B. napus L.) oy )
peptide
Erysiphe heraclei and Human lysozyme {Daucus carota 1..) el
Alternaria dauci
Botrytis cinerea Omion antimicrobial protein  (Pelargonium sp.) Y]
Alternaria brassicae Havea chitin-binding lectin  (Brassica juncea L.) Saigl! g il
{hevein)
Septoria musiva Antimlicrobial peptide {Populus g
Xeuramericana)
Verticillium dahlias Alfalfa defensin (S. tuberosam L.) bl
Phytophthora infestans Bactllus amyloliquefaciens iS. tuberaosum L.} bl
harnase (RNase}
Fusarium solani and Synthetic cationic peptide (S. tuberosum L.) bl
Phytophthora cactorum chimera
iy pJ) Humun Jactoferrin (8. tuberosum L) skt
Magnaporthe grisea 5 /4 o Maize ribosome-inactivating (0. sativa L.) 3 JS'I
R. Selani g} protein
Pyricularia oryzae Trichosanthes ribosome- (0. sativa L.} 3 J;‘J|
inactlvating prote¢in
Magnaporthe  grisea  and Wheat puroindoline peptide (. safiva L..) ‘-U‘NI
Rhizoctonia solani
Alternaria longipes 3 Sy ¢l Amaranthus bevein-iype (N. tagacum L.) &l
Botrytis cinerea gl peplide, Mirabilis knottin-
type peptide
Alternaria longipes Radish defensin (N. tabacum L.) :':;dl
>4 pd Stinging nettle (Urtica divica (N, tabacuwm L.) Al
L.} isolectin
Rhizoctonia solani Pokeweed antiviral protein (M. iabacum L.) é._aJl
Colletotrichum  destructivum Synthetic magainin-type {N. tabacum L.} 3;}!
and Peronospora tabacina peptide
R. Solani, Pythium Sarcotoxin peplide from (&, tabacunm L) Al
aphanidermatum, and Sarcophagu peregrinea
Phytophthore nicotianae
Rhizoctonia solani Barley ribosome-inactivating (N. rabacum L.} éz'-"‘“

protein
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Rhizoctonia solani

Maize ribosome-inactivating

prolein

r4idns o Antifungal (killing) protein

Colletotrichum destructivam

Colletotrichum destructivum

Erysiphe cichoracearum
Cercospora nicotianae
Alternaria solani
Blumerig graminis

Ustilago maydis amd Tilletia
tritici

Blumeria graminis 1. sp. tritici Aspergillus antifungal protein

and Puccinia recoindita f. sp.
Tritici

Phoma medicaginis
Phoma medicaginis
Botrytis cinerea
Botrytis cinerea
Pyricularia oryzae
Peronospora tabacina
iy
Botrylis cinerea

Phytophthora infestans

from Ustilage maydis
infecting virus (dsRNA)
Chleroperoxidase from
Pseudomonas pyrrocinia
Synthetic antimicrobial
peptide

Human lysozyme

Insect antifungal peptides
Radish defensin

Barley ribosome-inactivating
protein

Antifungal (killing) protein
from Ustilage maydis
infecting virus (dsRNA)

Alfalfa isolavone O-
methyltransferase

Peanut resveratrol synthase

Grape stibene (resveratrol)
synthase

Grape stilbene (resveratrol)
synthase

Grape stilbene (resveratrol)
synthase

Synthetic magainin-type
peptide

Fusarium trichodiene
synthase

Grape stilbene (resveratrol)
synthase

Grape stilbene (resveratrol)
synthase

(N. tabacum L.)

(N, tabacum L.}

(N, tabacum L.)

(N. tabacum L.) )

(N, tabacum L.)
(N. tabacum L.)

(L. esculentum Milb)

(T. aestivum L.)

(T. aestivum L.}

(T. aestiviem L)

gVl gigil) o8 pasacil

(M. sativa L.)

{M. sativa L.)

(H. vulgare)

(V. vinifera L.}

(0. sativa L.)

(N. tabacum L.}

(N. tabacum L.)

{N. tabacum L.}

(L. esculentum Mill)
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iy of Grape stilbene (resveratrol)
synthase

maill

(T. aestivum L.) o

Byt il oo gl dy hill LS M s

isy o) Barley oxatate oxidase
Septoria musiva Wheal oxalate oxidase
Magnaporthe grisea Rice HC-toxin reductase-like
Sclerotina sclerotiorum Wheal oxalzte oxidase
(germin)

iy 'J Fusarium trichothecene-

degrading enzyme
Fusarium graminearum Mutant RpL3 gene for
mycotoxin mycotoxin insensitivity
sy of Wheat oxalate oxidase
{germin)

Alternaria  alternate f. sp. Tomato Asc-1 gene for
Iycopersici insensitivity {o fungal {oxins
y— 33— pJ Bean polygalucluronase

Botrytis cinerea ;I oxysporum inhibiting protein

Fusarium

Alternaria solani 3?
Botrytis cinerea Pear polygalacturonase
inhibiting protein
Sclerotinia sclerotiorum Collybia velutipes oxalate

decarboxylase

Fusarium "’;_J P ¢/ Cucumber peroxidase
Phytaphthora 3 sambucinum
infestans
U_j JJ}_n fJ Tobacco anionic peroxidase
3l oxysporum

Fusarium
Veriicillium

daliliae
Erysiphe blumeria Wheat germin (no oxalaie
oxidase activity)

Peronaspora parasifica Arabidepsis NPR1 protein

Botrytis cinerea and Arabidopsis ethylene-

Plectosphaerella cucumering  response-factor 1{ERF1)

Leptosphaeria maculans Tomalo CfY gene
Talaromyces

(B. napus L.) w3l il
(Populus Xeuramericana) prel
(0. sativa L.) d',j:'l

{Glycine max L.} L gt J}i
(N. tabacum L.)

(N. tabacuin L.)

(N, tabgcum L.) ‘i_._ﬁJl
(N. umbratica L.) é.'..'dl
(L. esculentum Mill.} rl:lab]'
(L. esculentum Mill.) rl:l.:.laJl
(L. esculentum Mill,) rbhl:ll

Lolodl QL gl is

(S. tuberosum L.) sl
(L. esculenturm Mill.) rbLal:.H
(T, aestivum L.) :u.i.ll

Al e lill DL ¥ il

(A. thaliana L.) Arabidaopsis
{A. thaliona L.} Arabidoopsis
(Brassica napus L.) i
(Gossypium hirsutum L.) Shill
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Rhizoctonia solani, and flavus plucose oxidase (N. tabacum L.)

Verticillium dahliae

Phytophthora capsici Tobacco ethyelene- responsive  (Capsicum annuum L.)
protein

Phytophthora infestans, Aspergillus niger-glucose {S. tuberosum L.)

Alternaria solani and oxidase
Verticillium dahliae

Phytophtkora infestans Tobacco catalase (5. tuberosum L.)

Phytophthora infestans Bacterial salicylate hydroxylase (8. tuberosum L.}

Phytophthora nicotianae Aspergillus niger glucose (N. tabacum L.)
oxidase

(o0 S Bulod &Ll Sl 3 Bacterial salicylate hydroxylase (N. tabacum L.)
Phytophthora parasitica,

é'..'ill
Jadat

Cercospora nicotianae,

Peronospora parasitica

Oidium lycopersici Bacterial salicylic acid- (N. tabacum L.) c....h
generating enzymes

Pythium sylvaticum Arahidopsis ethylene- (V. tabacum L.) :'_..JI
insensitivity gene

Phytophthora parasitica Phytophthora cryptogea elicitor (N, tabacum L.} c‘:_u'dl
{B-cryptogein)

Phytophthora parasitica, Phytophthora cryprogea elicitor (N, tabacum L.) 'c,:d'ﬁ

Thielaviopsis basicola, (cryptogein)

Botrytis cinerea, and Erysiphe

cichordacearum

Verticillium dahliae Enterobacter ACC deaminase (L esculentum Mill) . rbLaUl

e e AS1 58 !

Venturia ingequalis Trichoderma atroviride (Malus xdomestica) CL&:.JI
endochitinase + exochitinase

Alternaria dquci, A. radicina, Tobacco chitinase + p-1-3 (D. carota L.) Fpe il

Cercospora  carotae, and glucanase, osmotin

Erysiphe heraclei

Rhizoctonia solani Barley chitinase + p-1,3- (N, tabacum 1.} L;:.._.:\.ll
glucanase, or chitinase +
ribosome-inactivating protein

Cercospora nicolianae Rice chitinase + alfal{a {N. tabacum L.) C""‘”
glucanase

Fusarium oxysporum [. sp. Tobacco chitinase + f-1,3- (L esculentum Mill} phlahlt

Iycopersici glucanase
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