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B T RMYNKRERSHREDXEXAFDN AR EMEARSBE " ENERN ERAEEHYIRTE
HEEER. AERACELHMYREY CRAN FH FEANFESFTHARE. S AFHCREELEE
Bz RRE5CaEA26E HLRETFFREE. A0 ERECREYRAMERTE&FT B8, Wit
EEARUNEHE. AR - HENBHMEE Y SRANEFIIRBEHO L ELH S YHEHEMN 1+ &
ARSI AR BN RMS T ESREAREER. LERAFNRATE
M ESEHMREREEMPRELERN, MERTENHEREY TR R AR ik B SR

3.3 A

*@E XTHEHE, XH. H#
hESHET M2 XRFIAE C

P B 2 Gene-for-gene) B i1 ' BITLAHEHEY
RRENEEREX . YN (Resistance, ) ERN 5K Y
Z& (Avirulence, Avr ) BER YR EER B EHEEASH
ERMEESEAE. Bt mEWXEEEASYNER
HGgEM ATl EEM EERET AN A
B ANSERTEREMREDEEEAN~YHYE A HE
HRhmE SR EMEREREE PR,

1 FEXHFEH

MELHFHE(IMV)SE 10 ARENLEREETFO
BATE. ACHBNRELEEET M 0% BB H
XNEEA.AENENCEA.EHBEONE&A
{Movement protein) . SHELEEXEPNITEE EEAAL 2 f
T —RESMETHRARERASESRNERERIIET
45 5 KF ( Hypersensitive response, HR)BE 2 85 5 b 8 43 87 ;
TERAKHHESTEHRMASERANSEHET WEHEY
hAEEEFEGIBER MRS E.

&Y, ARSI BEELHHY &4 HR. R
FR#ESN AT ER FRmgEr#ANnLEEHF A
. WMV ESMEE N EE . E 0 ( Nicotiana sylvestris ) N’
ER EfH m2 W 2 A S HROLEE TS AES
B ANRER T RESEAY . REGERFSEAMER
B,

EHFENE RMFRELERFALIESARNAE

W 9 :2001-05-14, 8 [ A #] :2001-08-10.
A0 E -BERAABEELSWEI(No.30070492) .
» FIRFEH .

TEHE 1000-3061(2002)01-0005-05

WA 589 HR, G0 455 R B8 % 3 (Pepper mild motile virus)
MAEFEARSERAFER LA L A S0 HRT, X&
ARHAREARTRINE S EEONARE S —
FUET, A HERFAERK, OHF EAXEIHL
FAFBtTEORTEAR -HHMEEASH HR, W0
TMV, 15 2% FR B 45 7 { Odontoglossum ringspot virus, ORSV )&
JRE B E M B (Cucumber green mottle mosaic virus,
COMMV)ANE B Aol S N syloestris N 41 5§ B HR™ .
SHMEXEARARA, MV AEEOR K FHEERET
—FhER BB & T ISt 55 ( Elicitor active site) B Z#E & H
Flo B TMV SRR O A TR L ATFAET ORSY
feomMyer, EHEMGATHEEMBEZANIEIEEKH=
HAMUELEHTL, HSRMETEENEX, MAERZMEA
ZHAMEAERE SR, ZR S - RN UE LRSS
HOREFRTEEMETES. Bt XEHBERTE
WHEEFEENERENHEN THENFEE>~YIR
MEH/AMARR., XHERRSHASMHEER, TMV BET
B 5 85 P B R HENS (Helicase )BUE LIBE HR E R HE, ME
BT REXEA SN ATP BEE X T EWEETY
B,

PR REREN LEHEFSEHRBERTYZE
AT REMEEASB HR RN~ B
NEFRSHESEARSEXRTERN LI mER RN
Ty Bk 4 MR B X T E R R,
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2 WEAFHE

B T i 15 40 4 0 4L T 1, 5 5 R 5 M8 (Shot gun com-
plementation)ﬁur-ef@m,mgﬂ\mgfﬁﬁfﬁﬂﬁﬁﬁ,
ETEEERAIM L EAYREE PRI EEEN
.

Bradagi gEASEHIETS M RE, B
— %R ArB3 BHFEE G T KEHREA Xanthomonas
MEFEN. SEBRERFYPHEHNSHESEER
MUEAERESPTHENENR ExENNELER
W%, ZSREMERF LAY HRBEZBETHB ™ .
o HEXGENFEAN CRAAEMUTHELYER
B 1 8% ( Leucine =zipper) 25 M 18, 5 T 40 B # % {7 ¥ 7 ( Nuclear
localization sequence) , bl B — 4~ 5 7 B 15 &5 W) 3 ( Transeription-
al activation domain) . X#:HHBMEACHYIHENRMEMER,
AH8%E HR LT ., White IR/ HERTFRE R,
AviXa7 BLF OB DNA BB B BB . Bk, AviXe7, B2
HENFFRERSRABRYTERTHENT FHIIE,. €1
RTINS EEENNREMEAATIRE.

HeMBELHEREHEF/ LA aEmMBEEREREE. =
B H B O Pseudomonas syringae, WAL — L W B A Xan-
thomonas FIXABER, REERRH/ I EEIEES, 28
SPFR A 18 - 40kD. BB, M0 AveA, S T BB &
100kD" . B AviDHl AviB2 S M K E B ER YW SER
HARE P ERIREH. P.syringae pv. tomate AviD =4
ALt (e T & 08 (Syringolide) ITHL . BEEMT
EXMAEERACHAENE Rgd 1 F HROBE T
$E* . X, campestris pv. vesicatoria AvrBs2 T 5 5T A H BB B
(Ag‘mcinopine)%ﬁﬁﬂﬁm&ﬁ:ﬁﬁﬁﬁ%lﬂﬁﬁ?” =

HEXFEN TR AM N E LS KL S8 % HR
HEEBTES R -AFHAL. TREH . XBEZH~Y
TREEEF RGBT A @R E S | THEKE T
et hrp( Hypersensitive responses and pathogenicity ) B8 ™= 4 H
ER LRSI AREANSREFEAYERESRAN.
AT LB R FOIRE "™ .

3 EFAEFAH

HTHRIAEEENAR AL AELHEENRED
BEETHEEERZRAMAHV AR BEHM AR, X2
BAE— SRR ERSAALEREATYEE
ETHESHSBRENHAREZ -, GBS RAENNEA
EHNLBPERTARAT LEFEA. PHAHEIRE
AAdRmse LA RE.

3.1 EHE#HHBE Cladosporium fubvum X BEHE

MRS ENZART B CEHE A9 F Avrd
HEAEGRHEREMNERXTER. Avo fl Avd HETY
SRNG RIS M EER EFER. EHYHANEA
BMLGHE 28 TMee " EHEMMBEABK. AREX

Avr HEGR LA A AVRO & TR EE L9 88, AT
L CLO BB PRI BREE. WARRE Ad HHERTE
BABREH S E (A 2ER AV KRR E ¢4 R
5’]‘1519

B AVR4 1 AVRO b WM EERREHEMM R P2
B A B GE & A £ I E M5 R H (Extracellular protein,
ECPY, 3 P 2 B &8 L 19 {1 §§ ECPI, ECPZ, ECP3, ECP4 &
ECPS, XEECP N/ T 20 kDB A" . Epl H Ep2
ERCELIROBETERCR . BRAEYW, Ep2 MK
EEGGBRAGRERENE " . HEJLM ECP £ 5HY
HARMEFHAESRERTZS,

REBMEEMNSERARER N9 4E EHHLRE
HArdE HIRBECBBEXRRE. 478 10kD #7 AVR4E
EAoHad, HEaRF. S PCR A8 AwdE cDNA 81
THBEREBEAH#RS.

BT o % i o 3 2 B T L BRI 1 L B Bk i AR AT
Ao Emit e REETHEHO. A M FREELOFE
B S RaER S M TERE Y, B ldE L & E
FREEBER, Takken F(2000) 2 K H - i oy iE#E
ERMEFEEERE C fuum RHEN. UBRETEHE
BEEEYESHERAZEHNT TP >4 HR B8,
A PVX X JT 3 ik 3% & ( Binary expression vector) ¥ 7 IR 41 1
mRNA HIAE cDNA . S EH PVXERTHP T, HLC
ZEESHYHRENENTHEEEYN PvX BRI ES
4 HR AT ESHE THELHGRE, EHHEC R L&
AEFHBL R EMEANEERN Av2 ™,

CHEEN C. fulum TEEHGBEHH 4 FRE
SMERL S EMERM. LINEEEAEREMSEHR
BETHENTSEE™ B EAERFEQANRILT
ZHREEEEASHRERNFY TSNP REEXRE
BRIER.

3.2 FEE® Magnaporthe grisea T BEE

FEAXHBEECAZETEHI TR, T XEBLH
HREFERET. 2SR - AENB AR AVR Pia( kA
BB R Aw2-YAMO). ZER R BB LS M A Yashino
mochifg A RSk L HitE, WREFRFESHEN ZEAN
BN A 223 M EERK P4 B E A B Neutral zinc
metalloprotease) -, EHEEABMERHSHHRIT. &
HYENBNREAINER,C 8% 176 T EAR™ P AR A
HR B & F8. AVR-Pia fERIfE SEKBHEBEAR ™ . X
SR RERSMTREANECHARER Pin PYPEKE
BEFIRNMEALERNANFEETHEBERY, AVR-
Pin AEEEHFAF FARBEHNHBRENHHAETE.

B OATEHERESGHSHSERERARETFT. X8
AR PWL B A F, %S & J8 & ( Eragrostis curda ) %t M,
grisea WS . BMEHER, Pull f Pul2, 3 5IRE A
M . grisea 1 A B ( Eleusine coracana ) BB A K SEHE
B, Pull RS ST EER ISESREMRE
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£EH 5 S AT R R Y 0 A KO 7

SHEMBEAEA™ ., B Pull Al Pul2 b, Pul £HFEE
B Pul3 30 Puld {0 Puld HTEDIEE T H#EH. Pl
FEBLEHEMFESS HR, IHF L FEERT Pull 2
Puld E FREF W AT MIE R HR 80 Puwi3 fE 0
EEERMEMEAREA TENREINEI FREYLITH.
33 XEFELWHRE Rhynchosperium secalis T HEH
R.secalis BIKIE R =k NIPI FEHEN>TFER, &
MU ESEMAFREG=EAERL . I NPLEAER
HEAYMBERAS —HEEHAXESRE PRI MR
BEBELESENFREMN, AR SVHAER Rl Mo
AMEEL . M vpl ERECHLrNEHEES, &
BUERBTHES Rs) KESLBHERMAGER ™, o
IR Rrsl FItEEEDRUET Npl BEHFBREY.
AN BEESRE Rl THPLTERER.
34 KEREXLZBERH
HEEEXIHERMNAEHREHEZP. DEXLHE
BEFHEmEI S HE Lromyces vignae i PHERME A B
HEATEWERE M. i THER TFEBERE Leptospha-
eria maculans LB IEH Avrim 1 A B M . grisea A FEH AVRI-
€039, AVRI-MARA, AVR1-IrasT, AVR1-Mednoi 1 AVRI1-
KuSG:M‘Hi_n,

4 FHLEXEEAE

G EASENAERFN R ERHE
ANHREEEARMTHEAENABMAYHRFE LY. Elciin &
B — %5 B R ( Phyophthora ) #1181 ( Pythium ) H 5 22
FrEasmiioFREES AP EERACHITHEALHEY
BTt WNBURBEEB(P. infestans ) WEEFI RIS — R 8 A
Tnfestin elicitin 89 3 Inf1, 2 80 & % X 48 ( Nicotiana benthami-
ana )P HERT Pinfestans BIYE MY R B EE . @ R E
Infl FEZMOBEBRETEMN N benthamiana BJEAH® .
WAk, Infl SEREE B AL PVX MR B RBEE T . MAFEH
B (P parasitice) AEEI M B — elicitin BB EH paral L 7]
EREHTREMLEER OFTHERNTRMNE S8
. P.infestans A3 Acrll fll P.sojee XERHEAN L& TH
EH BT A * . F A EST(Expressed sequence tag) ¥ P . in-
fotans THEHMEAGFEERR LAECCRGHE.

5 TRAFZEEFL HR ALK ENFE

SRERNCHEXLHFERNEGHERFIEENE, KT
FRCABHYFRERNARE TN -8, "PaE s
HFBE M, e & & E % EH T 7 (Leucine-rich-repeat,
LRR) . B # B8 45 & i A { Nucleotide-binding site, NBS), 8 E1#
Hi(Protein kinase, PK)S IS, Hlt i 75l —SHHEHEE
BHRAEN TSR EHEFAEEANXEER =9 A
HEHEM. A F A D S AR SE R RN A R R A
FRASTHYREEERXEESZ —. EHNHAEER ¢
AENHEHANFAESF S EESEHRBR. CAOR 45

S FEEIE A Rl Aed W EBEOFE. CR9 ) CE4
BEMRFI —HLB T % . T AVRO fl AVRA LEAS T
FUMEMIME S - FEEBFI R B, A9/ R W Awrd/ CFA R G &
TSR ET BENEAS RS TR
HEREERD . Awd/Cre M SEERMTHMETRREN®
B HETE FHEBERMALE. B2 Plere de Wit BEFHIR
E Jonathan Jones B LR FEHEERE PR LA T &
AEEME RS RERENK I, KB
BUERRMEHEERRTZ . HE AviR BRSH S
B HR AHAEREAN LTRSS RS RN
LI R

6 LHEAFNAREHERUEREETHEA

KRR RREYREE T H 8RR % S
7 X A R R . X B AR TR
RR IR, (0 5 B £ 5 A B H 0 25 B — 2 0 8 K A B
B BA RNk, BT T AR B A
FEE AT, HEEEHEOE— S TE TR T
X—

FULESERRBEGN FAREA EHWRE
FEHHERELH . RERAS TR ERNT LAY
PREEEAN. CEARMABCTRN RS LR L ASH
Wit CHEXGERD FOHFLAREL— MRS
B B RS LR SR
REFHATHEAR " . ACRTRARTEEA S, C.
filvum Ep2 REEEHNT . Hb Ep? BB REE
T F o 44 S T T B B R N A
BA, R, secalis Nipl RABMBRAZNEERHET
& BT KA R AR AR P 0 f A A
7.

WS E AR E ARSI RBEN S E
LA, NS A B KM BIE ) FRERE. £
S 8 S A SRR ST T 8 2 O A AR R
BWARRBRF ETHEMNAEE, FELEEE~E
AL RSP R BB R TR— A, AR
R KM RS H YR T A AR LR T
BB EMBE S . VFH T TR YR LA R 5 BB
B0 5 3 SR 7 )4 4 L T e B BL M N BRI LT B 2%
IO BE AR5 ¥, SF 338 R R B FF AR, I EE M E PR T
RALE ., BIEPITOE . Avibro X & M FOE B 15T R R
BB B L R I — WL
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Avirulence Genes of Plant Pathogens

CAI Xin-Zhong'*® XU You-Ping® ZHENG Zhong'
(' Departmen: of Plant Protection , * Centre of Analysis and Measurement , Zhejiang University , Hargzhou 310029, Ching)

Abstract One type of important plant disease resistance, gene-for-gene resistance, is resulted from the interactions between
products of the pathogen avirulence { Avr} genes and their matching plant resistance { R) genes. Avr genes have been cloned
from a variety of pathogens including fungi, bacteria, viruses and oomycetes. No significant homology is found between sequenc-
es of the most cloned Avr genes and those of known proteins or between those of themselves. However, significant homology has
been found between sequences of the cloned R genes and those of known proteins or between those of themselves. R proteins
consist of similar domains. It has been reported that hypersensitive cell death and resistance, which are induced by interactions
between products of different Avr/ R gene pairs consisting of similar R genes but different Avr genes, are distinct in development
speed, strength, and organ and tissue specificity. Avr genes have dual functions: Pathogens containing Avr genes are avirulent
to plants carrying the matching R genes, while they are virulent in race, strain, pathovar or species-specific way to plants with-

out carrying the maiching R genes.

Key words avirulence genes, avirulence, virulence
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