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FYE ARG = Yok F3 FEFel FFEHEE HE
M Z AFE £ HUEE ogE FEHE SR sk
d, I o Z saponin®|L} lectin® &  §Ith
olgA wWdga AE3r] Aol 9|g] FA4H e A
oy7)7} olelel e A EL WelFe) Aol oA FiH
A FAALHE 7ER T JAHZE 1) 54 BTl
5 AlZE gkl 7hEEe] WdE A1 AR HEA
go) F£3 IAsl= ARul-S(hypersensitive response;
HR)o| gitH4} #Frptes} @4 84 4bi(reactive oxygen
species; ROS), g4l 383 vl Z(pathogenesis-related protein;
PR protein), #EA 2] phytoalexin 53} o] #Haldel -#3
3 2do] oA Y T E Ax tE 27 F R TEEL
24 yage] 43 g8 97 gk 283, Aashs A
o T e AEXEL FHEFoh 3 A E 34
7= ©) o3&t AL local acquired resistance 33 STh

ol#|gh =2 A AT HhEE 4 o ol HEA A
Aol w0 olefA 21 Fe] el 37 D Eo| HAF
& Aol SEEE o o8 systemic acquired resistance
(SAR)E Y F-EoH5). SAR®| FEHT AEAT ASed A
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Harpin, elicitin

Biotrophic Necrotrophic PGPR Wound
pathogen pathogen ({Insect)
—_— i

a

PR, LAR, SAR {Resistance) ISR Wound response

a3 1. A E H3)E X34 A2 24 NO, nitric oxide; ROS,
reactive oxygen species; HR, hypersensitive response; SA,
salicylic acid; BTH, benzothiadiazole; PR, pathogenesis-
related proteins; LAR, local acquired resistance; SAR,
systemic acquired resistance; JA, jasmonic acid, ET,
ethylene; PGPR, plant-growth-promoting rhizobacteria; ISR,
induced systemic resistance,

Ee) ek S5 vl 9T 2= plant-growth-promoting
rhizobacteria®] #+ 579 Pseudomonas fluorescens %= 1
MEHAN FaHlsls B2 o8] F/1=HE ¢, SARF} ap3
R 2 vekst Heldel dis) E3E B EriEA L ISR
< SAZE opd Ak Algel AEAY 42 jasmonic acid
(JA)et 2| EE2E ethylened] 2J3] F#T=d) JAY ethylene
o] sl T o 7Y AEL AFYHE Alternaria
brassicicolad) 213} =515 WV AN Arabidopsis)e) ¥ #
S & 5 AUTHE]L

A ES HeT BT okl s3] shael WlaM = chekdt
Wol7]ahE ARERITH2,9,10]. 40 AbA] W2 AERF A=
o]z} JAHEE QY glucosinolater} B3] = o] A|QQBFES vls
A He dl olEE 259 Ao g FEg ok £
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22 E 18719 ofn lz*& =3 01-?*01 Zl polypeptideo] Tt
(1112 1). Systemin® FATT ZA s Abajol i
ol Al 2ol 7AEEE o, systemmc'l A2 A Eobe] 9l he
A FEA9 AREH HTYe2RE linolenic acid(LA)7}
wA YeA = LAE octadecanoid pathways 53
phytodienoic acid$} JAZ Ht} ofa} Alsdd £d JAE
ethylenedt &7 o] FAzLe) W& F il A8 4dH)
o AA ‘%‘Sﬂ%ﬂl vl & Af A o] ’\]"%P— ZHEgth
3, A EE tjekst AEg 2o vhEste] ARA ) L
=L E Z7IAFA L glutamate decarboxylase—a— BA31A1A v
Gl 2 A o)) A9l y-aminobutyric acid(GABA)ES 3§14 &}
+ HI[12), T+501%] GABAE pH 23, 42X, A&y 2
g3t tEo] AES Zh g 239 AA4AA AsE A
o HZol= GABAS HAMEE o}n|:-Ate]l B-aminobutyric
acid (BABA)7} callose &3, HR 52 &3 7139y
Peronospora parasiticad] gt AL Frdich= zlol B
IHEGE ), o] AL SA T JAL ethyleneo] #odsl=
wol7| o] w7k Edwo] AEAAE FAHH13]. 314
ot MZIEAIE Pseudomonas syringae pv. tomatool] thal A
£ SAR pathway S F) A4S wU BT
Mg HaiE NEN S
Aol AT 2189} HadFel i chakd Aapite] 7|4
#528h= Ed(elicitor; inducer) oA AA7R] 74 ol
AFEHUAT HEE WA SN 24 si5Ae) 2 AL
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BTH

HN Gly- and Ser-rich region

HcooH]

] Conserved region

Harpin (Erwinia amylovora HrpN: 39.7 kDa; 403 aa; pl = 4.4

Gly = 22.6%; Leu = 10.4%; Ser =

a8 2. 28 AR
probenazole.

FEggY Px

AEA

10.2%,; Cys = none)

. SA, salicylic acid; INA, 2,6-dichloroisonicotinic acid; BTH, benzothiadiazole; PBZ,
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Substance Nature Source Mechanism® Reference
Salicylic acid(SA) Phenolic Plant, synthetic SAR (6]
Renzothiadiazole'(BTH; Actigard™; BION®) Phenolic Synthetic SAR [20]
Probenazole*(PBZ; Oryzemate®; ) Phenolic Synthetic SAR [21]
Jasmonic acid Fatty acid Plant, synthetic ISR, WR, IR [2, 3]
Ethylene Plant, synthetic ISR, WR, IR i2, 3]
Systemin Polypeptide Plant WR, IR f11]
y-aminobutyric acid(GABA) Amino acid Plant IR [12]
faminobutyric acid(BABA) Amino acid Plant, synthetic HR,(SAR) [13]
Nitric Oxide Plant, synthetic HR [16]
Chitosan Oligoglucoside Insect, fungi HR, WR, IR [19]
Bglucan Oligoglucoside Fungi HR [19]
Cerebroside Sphingolipid Magnaporthe grisea HR [18]
Elicitin Peptide ‘Qomycetes HR, SAR [15]
Harpin(Messenger®) Protein Gram-negative plant- HR, SAR [23, 24]

pathogenic bacteria

'1,2.3-benzothiadiazole-7-carbothioic acid-S-methyl-ester; acibenzolar-S-methyl.

23_allyloxy-1,2-benzisothiazole-1,1-dioxide.

*SAR, systemic acquired resistance; ISR, induced systemic resistance; WR, wound response; IR, insect resistance; HR,

hypersensitive response.

SARS fxdhs BZolth vyt E4o] SARS FEd=
Aoz Uz e HI14], oldle AEAM vhHEeiAl=
5A ol x 38§y 232 2,6-dichloroisonicotinic acid
(INA), benzothiadiazole(BTH; 1,2,3-benzothiadiazole-7-
carbothioic acid-S-methyl-ester; acibenzolar-S-methyl),
probenazole(PBZ; 3-allyloxy-1,2-benzisothiazole-1,1-dioxide) =}
PBZ <l Alg]|E8A &54 ¢l 1, 2-benzisothiazol-3(2H)-one 1,1-
dioxide(BIT), riboflavin F3} WHggoA 28 =F
elicitin{15], harpin 5°] itk

8, HR do] fdzxie] @aolk ROSS SA o]
nitric oxide7} #dzt= ol HIeo| dHFIUI6], JASH
ethyleneo| Pedah= WallF A4 ¥H3-2 systemin ©]2e]
= oligogalacturonide, chitosan ol AHME FEEE Ao
2 g8 AuHl7]. 23X BABA ojdx WG EE 4
o] M xeelr F-E]$ sphingolipid(cerebroside), oligoglucoside
(B-glucan), oligopeptide T©] HR 3= phytoalexin®] %7
=2 g9alA w4 18,19,20] SA, JA, ethylene Fo & A%
A3 A#s A obF BrE v YokE 1)

Nety R-EEL ol8 HE

BTH. Ryals “180] 3202 SA ¢JsilA SAR0] F&¥
The Ag w8l F6], SAS T30 RAle T EZ] INA
¢} BTH(Z® 2)% SAR #4o] sle & Zdstaich21].
BTHX: Novartisol] 93 AZs=o] 4 E &4 EZ(plant
activator) 2. S2¥ & Actigard™ ¢} BIoN®e}= o]Bez F
2 DL, BErlE, Gule] Wl i JEHSAE n=3

Y SaAolA wofsw o) R HE Wl d8AL
7% aH(downy mildew) 53 (white rust), EFLE
7% A FH(bacterial spot, bacterial speck), @] A5
2.2 o] H(blue mold)o)ch AHET of FeJHE ofd 4F
= g, B8 o] 34 Aed A ke A5 AlEEHA
L} s AL A4 okesl el £ L, AR o
b Age] o Mze] Wil e fEEAvE 2AE e 9
th= Ziojtk wa Actigard 9] 2} <tAA AZ(MSDS)
o] Q& o]F L FA THFES B4 X HFPEF

mi= 9 A ofet AL e

g 4 e 1o P

PBZ. PBZ(Z1¥ 2)& 489 HAME(Meiji Seika Kaisha
Ltd.)7} AE8ste] 197532 Oryzemate®2he o|Fo 2 B
T @8(rice blast)¥ §YolEH(bacterial leaf blight)e] ]
Al AHESel gk Oryzemaw®s A%FA4el Ag g
AREAE gl ATel Fofolu, W ohg AARNE
AE ZAR7E e deiA ok AE el PBZE A
284S = HEAQ BITE HE o, A2 72 ol 7
B4 2% o7|AulelA SARE FEsHE Aol wEgrh22].
g, St ME (F)FdellA 19831358 KY-Benazol
ol3 A4EH O R PRBZE FoF YA E TSI AUt

Harpin. Hrp(type 1) 81722 & S A2 o2 &5
T AEo] AE£Y 7#AS HRE 927 AR harpind
1992d 3WIHF Erwinig amylovora®l~ 2L FEA7 w3
F[23), ohrg 292 AEHLA TN BaEa T 3
A HrpN(Z19 2), HrpZ, HrpW, PopA <) ¥l 71| Z-7/7 4
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