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Mechanism of Disease Resistance in Plants
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wand (wax) LazALFLAS (cuticle) 17'1'1Jﬂﬂquu?mma"ﬁﬁumxaﬂum’qﬁmmwL%ﬂmmwﬁmiummmm’f’ng
Fiadie AT s uau s LuiumﬂﬁﬁmmqmaﬁﬁmﬂimﬂLLmﬁ&'qm@Lfluwwvﬁﬂmﬁmmﬁm RN
LL@vmmummﬂmlwummmmmwmmmﬂmm WUATFE wmmwummLﬂiﬁ”ﬂ@ﬁ@lWIMLL@uwsﬁﬂu
(phytoanticipin) ‘vmN@Iumwummammmmmmfmammﬂmmmmmim m‘imqmwmmmﬂummu
inetlaaiudunsnaesits (Buchanan et al., 2000) atinlsfimna m*mmumuaﬂwmwummwma,r;_]ﬂmuqu
TneEinanurunana v u@nmnﬁﬁmﬁqﬁ@ﬂ%mmLL@zwﬁ\mmsl,uﬂﬂm?ﬂqzﬁ“nwmw%mﬂﬁmymﬂﬁ@Lrﬂ?ﬂu
Flsnfeunauiidaazidninans frasazaiunsntlasiufaiesanndelsnldasnaiils@nanm (Table 1)

Table 1 Summary of resistance in plant against pathogens.

Constitutive resistance Innate immunity  Specific resistance
Preformed Induced Induced
Spectrum of protection Very broad Broad Narrow
Number of genes determining specificity Many genes Many genes One or very few genes
Specific recognition of invader None Moderate High degree

Source: Summarized from lecture of Métraux (2011)

" auzmalulatinnsinens anntunaluladinszaeuinddgummsaiansziia ngemny 10520
' Faculty of Agricultural Technology, King Mongkut’s Institute of Technology Ladkrabang, Bangkok, 10520
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satuifinalnfindrefiunalnfifatuludndidaigndatusvie basal resistance Mnaulngliianases
Wmﬁv’huﬁﬁ'Lﬂuﬁqmumummim:rﬁu (pattern recognition receptor; PRR) mmsnmafmﬁuiul,@qm’ml,%@
ar 19 (pathogen-associated molecular pattern; PAMP) w1 Tilsfiuunaniaa@u (flagellin) avAisznay
ﬁnfawﬂwmﬁmmuumﬁﬁﬂ (lipopolysaccharide) VinesAlsrnaLresnisaagiza (chitin) A9NEIUNIL
@nwm”ummiﬁqu”m PAMP- tr|ggered |mmun|ty 39 PTI (Thomma et al., 2011)maam°nmwmmwzn
IifinnnsaauauedluuLLFN Foludnwuziitetlasiuiauas LW@m@mLsn@mmmwmmmawm Tmeie
Famsziansunesiia Wil anfinauuas mewwfwm@mmmmmimimmmmmwmmmnLﬁm
anmnlsadningns mimmmvmmvm a3l b-glucan mfaumﬂulﬂu‘lﬁwaLmimwuﬁ” b-1,3-glucan
sﬁ\‘iL‘mﬂQ’]LLﬂﬂI@@ (callose) ‘WﬂﬂVIBJ‘lNL"ﬁ@@‘ﬂ@xﬁLT@?’]V}LLV}\?N’]uL‘H’]@Lsﬁ@@ (papillae) meummmm‘mm
Fasnelusadie (Lucas 1998) nasdaimseiansninaidndu (phytoalexin) mﬂumiﬂimfﬂuluﬂ@m
fuadn wesTuend uazerawiand nagmeuimluiudeqauidlnavalldsdualunedudadeamg
Tsafiidvinanafeld (Buchanan et al-. 2000) nrdalAs Izl sauAiReadasiunisfnlsn viellsAuiens
(pathogenesis-related protein; PR protein) ﬁﬁ@mmuﬁmumiﬁmmuimﬁﬂL%@mm&ﬁm@ﬂ'wiﬂf%%qu
ladnsdnunTilsfiuiansae andavsaslunasuaisaiintaedulwanalunswmunatswug daliinag
Faps el sAuia Sl g i@ nEniz A NEUNN UL (broad spectrum disease resistance) T#iUNT
Tneaquuldd@nsdasuunllsiuiiensiagedunnanifvelisfiulihansa 17 ngst (Sels et al., 2008)
Tusuaui] funandsmudnfgnuastBidwen s fasnmntendaTaduediuniize (b-1,3-glucanase; PR-2)
VT Ta g0 (chitinase; PR-3) lalnginss (Table 2)

Table 2 Recognized families of pathogenesis-related proteins (Modified from Sels et al., 2008)

Family Type member Properties

PR-1 Tobacco PR-1a Unknown

PR-2 Tobacco PR-2 B-1 ,3-glucanase
PR-3 Tobacco P, Q Chitinase type I, II, IV, V, VI, VII
PR-4 Tobacco ‘R’ Chitinase type |, Il
PR-5 Tobacco S Thaumatin-like

PR-6 Tomato Inhibitor | Proteinase-inhibitor
PR-7 Tomato P69 Endoproteinase
PR-8 Cucumber chitinase Chitinase type Il
PR-9 Tobacco “lignin-forming peroxidase” Peroxidase

PR-10 Parsley “PR1” Ribonuclease-like
PR-11 Tobacco “class V” chitinase Chitinase, type |
PR-12 Radish Rs-AFP3 Defensin

PR-13 Arabidopsis THI2.1 Thionin

PR-14 Barley LTP4 Lipid-transfer protein
PR-15 Barley OxQOa (germin) Oxalate oxidase
PR-16 Barley OxOLP Oxalate-oxidase-like

PR-17 Tobacco PRp27 Unknown
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Figure 1 A zigzag model illustrates the quantitative output of the plant immune system: PAMPS;
pathogen-associated molecular pattern, PTl; PAMP-triggered immunity, ETS;
effector-triggered susceptibility, ETI; effector-triggered immunity, Avr; avirurence protein, R;
resistance protein, HR; hypersensitive reaction. (Jones and Dangl, 2006).
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Figure 2 Schematic representation of systemic acquired resistance (SAR) in plants upon pathogen
attacks: ROS; reactive oxygen species, NO; nitric oxide, PR protein; pathogenesis-related
protein.
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