View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Xiamen University Institutional Repository

RS : 10384 ) B
22 21720091152201 uDncC

B R

{7 S O VA 'S

HA NB-ARC #3915 AY OsPDRHIN &£ H R
ThaesE E N B 7 1% R M & R 3R IK 53 1

Functional Identification and Expression Analysis in Stress

Responses of a NB-ARC Domain Containing Protein
OsPDRHIN
AR 4T

HFHIFEL: TR = ;R
+ ¥ & M mRASF

WXRXAH: 202% A H
WXL EFETNE: 2012F A H
FEETFEH: 20125 A B

D EE
A

2012 % 6 H


https://core.ac.uk/display/41421789?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

BIIXFEFAMLRF R EFRA

ANEZH AR ARANAE FINIE T T, ML 58 BRI FT
o RANEREEHSH AN NBEEAR C 2R RR, 1
FESCH B = 5 sU AR, IFARF SR a A (R A
ARFESFE GRATHD-

T, AL SN DR (D)
FIWFFUA, REE ( ) R (H) A RESER E N
B, 1E ( ) SR ESE k. GEELL BT AIHS R
R R ZH B DTN BRI A FR, AR AT IETIUR A, A AAMERY
VLR

PN (%42):
F H H



BiIIRFZALICEIERE R A

ARNFR B ITRAARYE (e N RSN [E 227 549 7 AT S it 70
V220 S RIE DR B A I e A AR S0, IR A BT B B LA 5L
AL CRFRAUTRA RO, SRVFFAR SCENE TR B
T SR PEARAT B A1) o A N IR) R BT TR S A8 SN 4= [
Tt e AL SO A PR AT A R K AR SR AR A
FEL W AR, SRITFEED . 4 B el e 7y S PR 22 AL 3.

RN SE T

( ZJZ TR AR R B W B KRS AR,
T FOH B, WEEEN LR

( ) 2. A, s EIRIRAL

CIEAE L P NS5 AT “ v 7 B BN NS . IR 22180
Bife O JE 1 TR IRE R A B A AR S, REE TR AR
% R W E WAL SN AT AR ST IEA IR ANH S [, BRI
NAFEEERLR L, & LR

]

FIAN (%4):
# H H



B3R
TR ..o eeeeeresressessss sttt e e bRt et s bttt es I
HBBRIT]...vvuerreesseessessssssessssssessssssssssesssessssssssssssssasssssssasssesssessasssssssasssesssasssasssnnes \%
HE 1 ZE TS crereereressesssssssssssesssessssssssssssssssssesssessssssssssssssesssesssesssnsssessssssasess 1
L1, BEIEETE cooereeeeeeseeesessesesssssssssssessssssssssssssssssssssssssssassssssssssssssssssssesssssesasasasissassssssssssses 1
111 AEIFTE IR EIIETE T S e 1
11,2, TKFEIE TR AIE SN oo et 3
1130 TKFELH B TE ZEBEIT .ooovoveee s 12
1.2, FIBTEI BTG TN cercvercrrreessressssssnsssasssssssssssssssssssssssssisssssssssssssssssssssssssssssssssssasssssssanns 14
B 2E TS T sttt ssssessssssessssssasses 15
2.1 SRIEAEEY corvecrreeeresersensessenssesssesssssseissasetas s sstassessssssssssssssssssssssssssnsssasasassssssssasens 15
DL HEWIR R oo 15
2.1.20 FEFARFUBLFER oo 15
213, BB oo 16
204, F FARFUBITLE oo 17
2.2, SRBETTIE ceoreeeiscricnsensinensessessessssssssssssssssessessessasssssasssssssssssssssssssssssssssssssssssssssssassessassss 23
2.2.1. DNA. mRNA ZKPRMIAH ST TTTE oo 23
2.2.2. Southern BIot TZHGTTVZ% covovvveeveeveieicieeiee e 27
2.2.3. FFEFRERRIE NN B FE I3 oo 29
2.2.4, FIERRERRAEA . J2 BRI oo 32
2.2.5. JK TR TR 1 2% U T JE TR AR B AK BB IR oo 33
2.2.6. PG S A WAL R IKFEAEIE ...cooocvoeeeeeeeeee e 34
2.2.7. REFRBHAMME . G E ORISR Z SRR IR e, 34
H3EE SEIRZEIR .ottt st s s aens 42
3.1. OSPDRHOIN A S B ZE T coereerreresrsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssens 42
3.1.1. OSPDRHIN EE PR R AZ H TR T T 3T oo, 42

3.1.2. OsPDRHON &5 IR IETR T F 23T e, 42



H %

3.1.3. NBS-LRR BB FA SR I ZE AT oo 44
3.1.4. NB-ARC ZEHIBIIZIETRIT U IIHT oo 45
3.1.5. OsPDRHIN & PRI 7E /KT % ZH AR A B ZRIE I HT o) 48
3.1.6. OSPDRHON K] E i 5 55 DX SR A F TTAE TR oo, 49

3.2, R ETKFEAEREITET cvvvreererrresssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasess 50
3.2.1. OSPDRHON i E R IAAEMR DNA JKPEETE oo 50
3.2.2. OSPDRHON M KA To RAEK MRNA ZKFLETE o, 51
3.2.3. OSPDRHON #% 5 KK FEAE MK (1) Southern BIot Z3HT ..o, 51
3.2.4. OSPDRHIN £ RIK REREIR BRI AL 0T oo, 52
3.2.5. OSPDRHIN #% FE KK FEE IR FI AHG AR BE0E oo, 55

3.3. MR FBERXT OsSPDRHON HBE RIEHEEFERAIFIT T e, 56
3.3.1. OSPDRHON j# &5 & iE Ty AR I I mRNA KR E e, 56
3.3.2. FKFEREMRRE A TR M S BT S5 T 0T o 58
3.3.3. BFAERUKAGREMRIERN Xoc 71 Ji BB AR D EE BRI AR R Ik & e 59
3.3.4. HEFEPR KRR AR 3R Xoc il J5 B 8 AH D HE BRI I AR R I & e 61
3.4. B S AT OSPDRHIN BIBZIE ST .ccovnvereeerincersncsisncnssesssnssssnssssssnnes 64
3.4.1. BifEE 54 E40%F OsPDRHON ZE Kl 21K B I FEMH ..o, 64
3.4.2. IR OsSPDRHIN i Rk K AE 4 b 1A RO B FEI ... 66
3.5. OSPDRHIN EHE RREHIHFHIZE R E ATP BHEMAIFTEMTE .oorreerrrerrresernnns 68
3.5.0. BFUTHURRALIAM ...ovvoeeeeeeeee e 68
3.5.2. JEAZRIEFARIIFIE oo 68
3.53. MAEAMIEFRIES DB oo 70
3.5.4. 2 TUBEHUARMIBRIE SGHEI oo 73
3.5.5. GST-OsPDRHON 69 453 il 2 & 14 ATP BEE IR ISE oo 76
HAT DETSITIL correrrerrensessessnsssssesssesssesssesssssssssssssssssssssssssasssssssens 77
S LEILERREE ettt sttt sessaens 82
BEZETTRR cvvvvversrrssesssesssessssssssssssssesssesssssssessssssssssssssasssasssesssessssssssssasssasssesssesssns 84



Contents

Contents

ABSTRACT ....oiiiinnnnnnnniiiiccssssssssssssssssssscsssssssssssssssssssssssssssssssssssssssssssssssssss 111
ABBREVIATIONS ....coiiiiiiiiiinnnnnnsentiiiecsssssssssssssssssssssssssssssssssssssssssssssssssssssssss \%
CHAPTER 1 INTRODUCTION......ccccotninnrsnnnnsereecccssssssssssssssssssssssssssssssansases 1
PLANT IMMUNITY cuuiiviiiicseicsnnsecssncsssssnsssessssssessssssssssssssssssssssssssssasssssssassssssasssassassssssns 1
History of plant immunity re€Search ............cccoeviiriiieriieiiesie et 1
RiICE INNALE TMIMUNILEY ....eeieiiieeiiieeiieeeieeeeiee et et e et e et e e eae s e e chae e ent e s et e enaseeennseeennseas 3
Bacterial leaf streak diSEase ..........ooverieriirieniiiienieeeie e 12
AIM AND SIGNIFICANCE OF THIS WORK.........uccnievriineniinrensensaecssssesssessasssessae 14
CHAPTER 2 MATERIALS AND METHODS ....ccovvvnnnnnnnniricccccssscssssnennnnn 15
EXPERIMENTAL MATERIALS ..cucivviiniiiiciiciineninssssssssssssssssssssssssssssssssssassssssasssssss 15
Biological Materials ........cccueiiiiuiiiiiies i e e 15
Reagents and consumables ..........ccccooiiiieiiiiiiiieie e 15

YN o) 0 e 11 1 RSP 16
Preparation of COMMON TEAZENLES ......ccuvieiieriieeiieriie et eriee et eite et eae e e sebeeeeeeneeenne 17
EXPERIMENTAL METHODS.....ccoccvniinininnuinsnnsenssesssnssessaecsssssesnees 23
DNA and mRNA detection methods........coeevuerieriiniiniiinienieeieeeeecee e 23
Southern Blot ProtoCOL........ccuiiiiieeiie ettt et e e e e 27
Flanking sequences analysis of GMO plants............ccoecieeiieiieiiieiiienieeieeee e 29
Homozygote identification of GMO plants ..........ccceeciieiiiieiiieeciie et 32
Rice pathogen inoculation With XOC ..........cccueeiuiiiiiiiiiiniieeiieie e 33
Rice seedlings treated with defense-signal compounds..........c.cceeeveeeviieenciieeniieenieeens 34
Preparation of polyantibodies ..........ccccueeriieiiieniiiniieie e 34
CHAPTER 3 RESULTS ..cctiirnrnnenntiicccsssssssssssssssssscsssssssssssssssssssssssssssssssssssss 42
BIOINFORMATIC ANALYSIS OF OSPDRHON......ccoievuirvensuicserssensuessassessassssssessnces 42
Nucleic acid sequence analysis of OSPDRHON...........cccccooiiiiiiiiiiiiiiieieeeeeceee 42
Amino acid sequence analysis of OSPDRHON ..........ccccoiiiiiiiiiiiiieeeeee e, 42

Phylogenetic analysis of NBS-LRR class proteins........c..ccoceeeeriereenenieneenenieneenens 44



Contents

Amino acid sequence analysis of NB-ARC domain...........ccccccvveviiieniiieeniieeeiie e, 45
Tissue-specific expression pattern of OSPDRHON .............cocooiiiiiiiiiiiiiiee, 48
Predication of cis-regulatory elements in OSPDRHON upstream sequence ................. 49
ANALYSIS OF TRANSGENIC PLANTS c.cucininntinennnncsanssesssnssssssassssssasssssssssssssssssssssans 50
DNA identification of transgenic PIants ............cccveeecieeeiieeniiie e eeree e esvee e 50
mRNA identification of Ty-generation transgenic plants............cccocceeveeeerieriieniriennnnne. 51
Southern Blot analysis of OSPDRHON over-expression plants .........c..cccceevieeiiveennnnen. 51
Insertional site analysis of OSPDRHON over-expression plants..........c.cccceeeieneeennennee. 52
Homozygous identification of OSPDRHON over-expression plants............ccccceeeuveenee. 55
EFFECTS OF XOC ON OsPDRHON OVER-EXPRESSION PLANTS.....ccccceceeueennee 56
mRNA identification of Ti-generation transgenic plants.........c.ccceeeeercveeerieeriieeseneeenns 56
Rice phenotype analysis after XOC inoculation ...........cccoecvevienierienienenieniceniesieee 58
Expression profile of defense-related genes in wild type plants.........cccceecveeevveeenneenns 59
Expression profile of defense-related genes in GMO plants inoculated with Xoc....... 61
EFFECTS OF DEFENCE-RELATED COMPOUNDS ON OSPDRHYN............c..... 64
Effects of defense-related signal compounds on OSPDRHON gene expression............ 64

Effect of ABA on seedling growth rate of OSPDRHON over-expression rice plants.... 66
PREPARATION OF POLYCLONALANTIBODIES AND DETECTION OF

OSPDRHIN PROTEIN’S ATPASE ACTIVITY ..ucuiiruicvensensnicensuecssnsesssessssssessacssssans 68
Prediction of protein antigenic SIES........ccueeruierieriieerieiiiierie et eriee et et e ereeseeeeaeesieeees 68
Construction of prokaryotic €Xpression VECIOT .......uievveeecuveeeriieeeiieeeieeesneeeeveeeneveeenens 68
Induced expression and purification of fusion Protein ............cecevceevevieneerieneenennene 70
Preparation and detection of polyantibody ...........cceeeciieeiiieniiiieiecee e 73
Preliminary Detection of GST-OsPDRHON 49.453 Protein’s ATPase Activity............... 76

CHAPTER 4 ANALY SIS AND DISCUSSION ....ccovvrrrrnennnereccccssssssssssssssnes 77
CHAPTER 5 CONCLUSION AND OUTLOOK ....ceeeeeriicccsssssscssssnnnns 82
REFERENCES....utitiiiiiiiiininnnnnanssiiiiccssssssssssssssssssssssssssssssssssssssssssssssssssssans 84

ACKNOWLEDGEMENTS ...cooiniiiniinnnennsnennsnensssnecssnesssssessasssssesssssssssassssae 91



RS

i3

TR 40 T S TR A2 FH 7R B B A 11 5 B0 AL Ff Xanthomonas oryzae
pv. Oryzicola (Xoc) 1245 M A B RIS, WIFRGH KM, A& WIMAIFED X 7K
FEAE P IR EE BT T o U A DR R ) R AR AN OCE R TR AE = =i i, T Ho2
TEP) 5 3 A ) HAE B R 01— A LA

AR UR R EL i 308 A 7K R A 1 P 2 TS 72 S B SRR 0 T B H A
8 H OsPDRHON, JFilid [ A% 57 1 75 13K 45 1 i SR 1% OsPDRHIN 2 [X]
f e B AR . ZEWM5 B2 HT 7R OsPDRHON £ (4 /& — /% NB-ARC {57
Z5 K0 NBS-LRR K5 5, %88 R AE SR IO 4RI 1. R (1
SR AR EE/EH; OsPDRHON A BEMARIG 11 A4 LA R AEE Ve .
N T #E— B OsPDRHIN AW A DRe, e 2 SRR, R0 OT7
JE T UAR AT 7, BT

i3 Southern Blot. Ul 3 Fy 5147 1445 AR 43 47 e K= Uk (175 DUBCRIG A\ A7
m, GEREFY, TR A 1 HRALS . R DLH R IE OsPDRHON
B DR (AR AR, AR DA AT RN KRG 3 5 et i LOC_Os02g44380.2 i 4 (1)
BEAMNET

26 E E PCR AUERY], IEWARKFEMT, OsPDRHIN K H#H & &IE b
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Abstract

Abstract

Rice (Oryza sativa) bacterial leaf streak (BLS) disease is a major disease that impact
rice production in much of Asia and parts of Africa, which is caused by Xanthomonas
oryzae pv. Oryzicola (Xoc). The isolationof resistance gene is not only important for

crop yields, but also a basic research issue in plant-microbe interaction.

OsPDRHON is a putative disease resistance protein which has been detected from rice
genome based on the study of differentially expressed proteins in response to bacterial
leaf streak (BLS). Previous studies have obtained the transgenic plants
over-expressing OSPDRHIN gene by reverse genetic method. Bioinformatics analysis
indicated that OsPDRHO9N is a NB-ARC conservative domain-containing protein
which belongs to the NBS-LRR class. This type of proteins plays important roles in
apoptosis of animal cells and hypersensitive responses of plant cells, respectively. It
was also shown that OsPDRHIN might response to light, biotic and abiotic stresses.
In order to study its biological functions and identify its physiological pathways in
depth, the following research aspects were carried out in this thesis and results were

as follows:

Gene copy numbers and insertional sites of the transgenic plants were analyzed using
Southern Bolt and Flancking Sequences Retavial methods respectively. We then
obtained a homozygous overexpression transgenic plant with only one copy number
of external OSPDRHON gene. This gene was inserted into the tenth intron of

LOC_0s02g44380.2 gene in the second chromosome of Rice genome.

Quantitative RT-PCR (qRT-PCR) assays showed that the expression of patterns of
salicylic acid biosynthesis-related gene CHS, jasmonic acid biosynthesis-related gene
AOS pathogen-related genes PRla, PR1b2 and PR1#12 were up-regulated in
OsPDRHO9N over-expression plants without any external challenge. This indicates that
OsPDRHON gene participates in SA, JA and plant immunity pathways. Although
there is no observable susceptibility change in OSPDRHON over-expression plants

I
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after inoculation with Xoc, the expression patterns of some marker genes were greatly
changed, these genes including salicylic acid biosynthesis-related genes CHS ICSand
NPR1, jasmonic acid biosynthesis-related gene AOS and pathogen-related gene PR1a,

indicating that transgenic plants were more susceptible to Xoc infection.

The stress expression profile OSPDRHON gene indicated that it can be regulated by
several types of defense-related signal compounds in different degrees, for example in
abscisic acid treatment, its expression level was up-regulated rapidly, while it was
quickly down-regulaed by salicylic acid and hydrogen peroxide treatments. Then, T
generation plants over-expression OSPDRHON gene were treated with abscisic acid,
we found that compared with wilde type plants, transgenic seeds’ germination rate

and root branching did not repressed by abscisic acid.

The GST-OsPDRH9N 9453 fusion protein was expressed and purified in vitro
through prokaryotic expression plasmids with OsPDRHO9N protein’s 169 to 453
amino acid sequences. And the fusion protein was used as antigen for polyclonal
antibody production and materials for ATPase activity preliminary detection. The
results indicated that the obtained polyclonal antibodies could specifically detect rice
source OsPDRHON proteins, besides, GST-OsPDRH9N ¢9.453 fusion protein showed

weak ATPase activity in vitro.

All in all, transgenic plants over-expressing OSPDRHON are more susceptible to Xoc
infection, OsPDRHI9N might participate in the regulation of ABA signals and light

signals, whatsmore, OsPDRHON protein might have ATPase activity.

Key words: Rice bacterial leaf streak disease; OsPDRHON; NBS-LRR; NB-ARC

domain; abscisic acid; polyclonal antibody; ATPase activity.
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1.1. H¥RE

1.1.1. EYRER M RAE

HLTE 20 120, Harold Flor st 1A% 7 (1 S 56 T BOIE B 1 A0 9 I 1 46
PEAE TR AT I8 1, [RIETHR 0 J5E B X AL A2 £ 805 A 2 R AL P A0 D B o 7 5
IS (¥ 5k DRt 42 1) 1) (Flor, 1942) Mo A4 Hh 13 2388 4 R 74 B4 R [F] Cresistance
gene), 11l Y€ I Ji R B0 e 77 FRIE AL DX B FRAE Avr B:[R] Cavirulence gene) . 2
VIIAH, BURREYIAT A FRRAE S . AR N BE 68 45 AT DAARE S P 1t 1 0 5 i B
BUwKTH R B2, 10 R A LS AR Ave S T HL, X R
R FI3LI% S (gene-for-gene resistance) /&M R 2& (5 Avr 8 A i B3 I 17 51
RKI, BIECE 55246 HAEH (ligand-receptor interaction) (Keen,1990) 2, 4R,
ST S PR a5 RS ECT MRS, Wt b AR (guard
hypothesis) (Van der Biezen and Jones, 1998) ), %R U8 H, Y IIHUIR SRA
AR R B AXS Avr 25 A R—3 051, ST EZEED g EEAmn
W, A BeWUR DU RN o SR T AR R 2R 5 B G S R B0 R
(virulence), i HEATFEMAEMTE sy, R B A IEZE S P &A1 3k
A3 TR AE ) S % S S ) (Chisholm et al., 2006; Jones and Dangl, 2006) P, ]
b, I A R R R 4 - JC B EOW BT Cavirulence factors) SEFR BT X
fIB0H 1 (virulence factors). PLTE, ZNF Ceffector) —iafif & 4 F Sk fifi ik
T JE B BT AR B 2R B0 B AFBUWR R 7. (Bent and Mackey, 2007; Boller and
Felix, 2009) 7,

SRR, A FE R E T Ginducers) FT 51 AIAE BT TS IR T th
TERATHE o IXFRB7 T B DX T 3R B TR N A SRR S . AN R R S 1
(race or cultivar specificity) (Ebel and Cosio, 994) ™, ix #e=EA: 3 /N Ak 1 B
TIRNE RN FHFRAESI K F Celicitors). HIZEN T Ceffetors) FT5| K& FIMEHEST
T3 I I A2 R 5 — A 2 ORI o S — A B/ N 0 5 i B I A R R R i, (B
51KF Celicitors) #I] LAURIR 2 Fl A [5) 28 8 (1093 5 14 231 ) AEAH AR AT (Boller,

1
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1995) Pl &k, SERXHIER PS5 KT Celicitors) 55 AR TN 2 ] ) 9%
FAfta? 5IKF Celicitors) 512 1B T R 2 75 78 A= 3 5 R4 S % S L AH
K2 HlSeIK L ) I T AR — BEA (] 19416 . 2000 4, 55— N3] KT Celicitors)
S FLS2 #% % (Gomez-Gmez and Boller, 2000) "%, [ifij5, FLS2 #iFsiz 5
T s S RE(Zipfel et al., 2004) U1, I H, AR T Ceffctors) KX Fiik
IR G2 S B FL AT 3R MR (Haucket al., 2003) M2, SEH 73X piRpSE AL fRIBE T
J5 N[5 B % 0 e 188 BT R

2006 4, Jones and Dangl #2&H—Fhz A8, i 1.1, AR EY S
975 J5 B HE ELA'E PR A P R AR IR S SO o X — AR i s A A 32 8B TR R
DR T A E IR 24 (pattern recognition receptors, PRRs)
W B A B 2> T (pathogen-associated molecular patterns, PAMPs) 7],
MO B — 38 S8 SRS, 33K A 5 2 A R A1 i Dt B A D) 3 - 2 R ) 4928
¥ (PTD. PAMPs & — R4 MM E Y45 H 5 Dy Re i @ FEOR~F I 0 T, — &
0L, PTI S AT DU U MR, SRS & — 22 4 16l T
PR T T, SRR [N o BERE 5] RS B0 B B v TR s i 11T 2
I3 U 2 G EL RN NS A, $0 PTI B, B8 F Ceffector)
5 R P 875 S I o AL AP A0 200 M I P A — o RE A R S M T R ) B — RS 4
T Ceffector) M) R ELFIRASHURFIANA, XK R EARZ AAKERE G4
e IR 27 51 (NBS-LRR), IS BN K i Y (ETD, RIZE
IR IRPL. R, BESE R ETI SN 109 1 LG R R R e, OF LR
HAEBE S AR RN Chypersensitive response, HR) PR 15 F: MERK K R G 3R 13 LT
£ (systemic acquired resistance, SAR). fEIEFELHMER T, iRt %
KRB BB RN T Ceffetors) (IS5 FSRIEIEE R 85 ARG, AITRE— 2540 ETI
R 2z, RPN AT CARGE AR 2 T2 A, Wi IREIR ETI
SRR o X PP B U 2 A
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Fig. 1.1: A zigzag model illustrates the quantitative output of the plant immune

system.
e EY PAMPs, FFEIE PRRs 517% PTI S s 55 —Fr Bl IR 95 S5 1 70

TR effector T3 PTI Bi; 5224 F 5 effector 5 K MBI [ B Ceffector-triggered
susceptibility, ETS); 2 =P E: —> effector # NB-LRR &5 iR, 0% ETL RS SEPUFT

Bee 90 SR B 2E AL AT RAS ETI R S HT Y effector, AEA A MIEAL BT NB-LRR alleles

Bl K H ) ETI R BiC)
2, ZETREMEI KT Celicitors) # B4 N PAMPs, [ JC5 205 A

- (avirulence factors) #ify 4% NRUMN T (effctors). PAMPs 5 PRRs #H HAE %
\]} Paran

RAGDIRI 3 — T8 S g% R B PTL, 1M effctors 25 R & H R KAED RIS —
T G R ETIPV TN K1, AR SRR 22 B 0 R R, X Rk sR4li ) PTI A1

ETI /0 REARFE R 1 228 (0 SR 1 G 1)

L1.2. KKFEER M R B R N
IKFE(Oryza sativa) AR FRIE A ARG —F N IR i, A BT

TR AV BURAR R IR AT LA 10%-15% HRR R 8™



i3

i

b, JKFERE A B Cinnate immunity)  FRIBIF TS AN AT BT HE 40 390 458 il a7 25
PLERRORENT, &G R Fiemm e e =&,

UNHT P, AKFEAR A 5 — R e I N & B PAMPs 51K PTI ¥,
PAMPs & —RAEM S H AR R . iR HORSF 20 795, JF B R
AP OB AT D 53 F W0 o DRI, LR G5 A 3 9 38 P B ARG8T R B0
BE 11T, IRAEMR N 10 55 2R 0 IR N A2 FH effector 51 R ETI RN, 93 J5 16 4 1
(1) effector FE& MR R ZIA = BEAR S, Ak, A PTI AHEL, ETI UK 1 Gl S
R PR R R AR B 2T, 58 = Rl RGUR KIS T KR (salicylic acid)
B9 0PI RGEFAFEDE (SAR), XFHUIEM RGBT LR W KR ik
# (innate immunity), & T& M52 N (adaptive immunity), 7] AEHT
PR R B, IEHOAREASR R AR,

1.1.2.1. PAMP 3| R BRiER M

FEA IR 2 AR AR o R 45 R 20 (lipopolysaccharides,
LPS), ZJk (peptides), JLT Ffi(chitin), A& RNA, /NF DNA 219 201
WA AR ST 7 TS AR ERIL I Ax21, chitin, flagellin, A1 LPS, X484y
W5 RT LAE K R AR PR 5 R e g Jo 2O 2123
(1) Ax21-XA21 /311595 M

JKAE Xa21 HE R A5 95 95 B Xanthomonas oryzae pv. oryzae (Xoo)As [F £k
REAT WEHIERY, Xa21 4ifis— %17 LRRs (leucine-rich repeats) il #h45 #g18,
(RS2, E S — BB S #4358, TM (transmembrane), — BCilx 45138 IM
( juxtamembrane ) DL A Jfl 4 non-RD i B 45 #y 4L*) (% 1.1). RD
(arginine-aspartate) WA — MRSFFIRE R, 1 non-RD WG H 5 A 1Mt
IR H &R,

non-RD £ Fek2 2 5 Z A A 1 390 e S 2 1 Yo P B AT b G M 4 )
B, FESERA, R IRSE 5 T 52 4492 8 TLR (Toll-like receptor)
ZHI NLR (Nod-likereceptor) 3§, XPIFEZ AL /2Hd non-RD WIS 74 A
G B IROL R, HLRE T (Arabidopsis) ) FLS2U' U EFRPIZ 4,
IKFE XA21 XA3/XA262829 0 pid2 BY, U fhk /N2 Yr36P!, K3z RpglP?
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