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2 PRs EEMALRBETH D HIZH

BT e B A A g B B R 2R T B I PRs 2 Ah 1 22 B[R] 5 AR T 19 2 1 (mRNAs) 7E fg Fé A8 4 19 4=
KEF R B R W E T AR I g SRR R — A B HE R PRs AT LIS R4
Ve AT DATEAE YRR 8 1 A KR B W BOAS G i 5 S5 1 5 S e B . A s AR R 1R Y R i (Lycop-
ersicon esculentum) 2 3 295 Y15 S B E PR-2 % RO A1 PR-3 JL T il , (H 2 H A iGsh &
DIFREGX Se B 1 I HAEMR TR E 4. XM b PRs WL TR AP LS E . PRI0KRED A
2 APAE T AR 1 A6 . FEME )yt PRs — M HH B0 2% B2 200 M0 L ol 1R 0 B R 40 A R Rt . B
(Solanum tuberosum ) 4B PEFE (Phytophthora infestans ) {2 YL 175 3 7= A2 19 PR-1b & 1 £ B AR YL i il
RIEMEREE . (EZRY MM R PRs BURBGTRALE A TALAOR DA M IR B % f S A A4 . 24
MMF i AEZEH ¥ (Brassica oleracea var. italica) (%% (Vitis vini fera) i JA(Cucurbita pepo) Fl g JN (Cucumis
sativus) (AR BTAR TR 4> B A3 3 PRs, HAB R AN AL R PRs ZEROE B UI. PR-10 KA H 2 ——1
JIT AR A 2 LT PN B B LK . Murillo 5 R B £ K (Zea mays) ) PRs (PRms) 2 [ AR 58 i 2 1L
i Gibberella fujikuroi YY) F A WA P AYHE L WFFE 45 R B8 PRms 8 5E AL 7E 734 BB A AR BT3B 41 43 1) v
R 241 0 22 ) ) 322 432 DXl R 24 A5 e R 2 L A0 i

VFZ PRs 5 N Iif5 5 K& 5 A BTN 25 8 Z 05 70 W B3R s B ik b X S84 T 7E L A AR L DRt e
A5 Ty o DR TE] T b B A 305 L Murillo 85758 8 % FOK i PRs B8 [ HEAT 2 067 40 7 S0 1iE 17 j ) 3% 2 g
EEAEYER . BRILZIN . WKRZE (Hordeum vulgare) it Byt /K i s i S 31 PR BRI 8 H L X K W] PRs [a] it
oK 3 B O fe HC A 28 I U P R SCRIS B

Murillo 87 58 2 58 W 0 F 45 20 A 245 SR 6 Y L e 08 R A7 5 M ) 3 22 AH G . R4 PRms 1 mRNA 7843
A8 4) A A 5 S 2L 1 8 A R A Y =2 T ) 3 4 DX SR 4 A7 SR PO R RE 2H 2 A0 0 R B R I 21 L {H PRms HY BE7E
XS 20 i v PRI D ik 2 A B v Y PRms B R B A B TS J2 FE K 26 A0 I P A BLAY . T Breda SEU B 5E R
W, B 15 (Medicago sativa) {5 5% PR BT B ( Pseudomonas syringae Pv. Pisi) 21 5 M F F FEFR 2 JLF mR-
NALH A 1444 0 MsPRI0-1, 4% 1 4> 5 PR-10 JEHAHMIAY 2 Ik . MsPRI0-1 %% 3¢ 712 26 A B A I 3
I R 2 b i RO . ) Northern F1 A7 A% 58 J7 5 0 18 e 5 7 7E 4= G IX AR 42 g IX AR R A 4 SR R B,
MsPR10-1 7 5E 1 FI £ 1= G i i 48 8 R R AR AT 3k O RGERIK KA.
3 PRs M4 IhRE

PR-1,PR-2,PR-3 Fl PR-4 2 [y 2 [ Al A [ B0 ) P9 76 B9 DX 0 i T 000 o 7 240 G 08 st P 2 7
52 B BB T 19 2 L e IR0 A0 7 R TR S R ) A T . PR-2 2R AR FUTE N BE FUK S (Oryza sativa) fAER A= 1K
RE RS IE . BRI A0 A0 i FR B (Glycine max) B F 1 B PR-2 I PR-3 28 9 1 (1 7E
it 17 2 A A K 3k R o e R AR R AT AR B R R AR S R T AL S R W R e B B
(Daucus carota) £ R IGTE S 72 REEERTE A4 K B Be 77 2 PR-3 fl PR-4 B &EH ., M E (Vigna rabiata) ¥
Oy B AR B — 38 PR-10 8 I RES 40 M0 03 R4 38 i £ 1T N B AE B AL 55 (Thalictrum flavwm) MG % 358 (Hy pe-
ricum perforatum) 143 B AF B Y J AL PR-10 26 1 2 1 724 90 1) W< 2B AR oh e AR G i PR RS . Btk =2 41
PR-10 253 AR g0 ELA 035 1% 2 25 22 K I BB (brassinosteroid binding) 76 PN 19/ S #8490 25 [ 185 28 44 i) — i
fiE (steroid carrier function)™, 5l % H BUEEYEH L b B9 LT B S 7E F T B0 RiAa 2 LR A n B IS A
K. VFELEM R BRI B R A R IR RS R R AR S, X
P R — S TR AN R I R D L A RS R A BE AR R B R IR A — e IR R T B T HRH R
SBCE AN TS 1 (2 X S 2 T RB I R 3R L R I N R R A . X S R SR WYL PRs FERL W 1 2E
KB A P — s WAEH] S R Gl e AT R B2 SO 7T RE P AR AR 5 2 1 X S8 0y TAER M B S R B Rk A e
E N PR T AOVE T o X S8 - mT 7R 0 AR At 2 A 1 )y A0 5 vz v R A
4 PRs 5EMHBENXR

PRs [ 5E7EH TMV 12 4L 9 0H 50 5 v A i 1), & 55 38 80P S Chypersensitive response, HR)AHIE . 1ELI
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JE BWFFE  PRs XHAE Y iRm0, SRS S ENXE R CHEZE S HR DLERG RSP (sys-
tematic acquired resistance, SAR) {55 £, LI M X R4 46 FH & 51 2 AR 2e .

Ross" " F G A PR 1 R G pu itk (SARD L BIAE [F] — A4 b R S Y A7 th B i, X P e M AE A9 2
B P YA G I AS AT 5300 1 S A ) F i JE 0 2 B0 0 o i L AR A X At 2 B A o S R AR T e 22
TMV G575 5 (8 R G pe e A TMV AR B 45 R T EL X At 69995 J50 4 4 40 55 Al BE % 5 ( Tobacco
necrosis necrovirus, TNV) . B # (I 40 5 2B 295 Phytophthora parasitica) F1YH & CUNHE 55 B k9% 7 Pseudo-
monas tabaci ) WA IPLIE . BIFEHL, HREEY a0 TNV, Thielaviopsis basicola (M ¥ AR B ) F1 Pseudomonas
syringae CE B EF IO D 5 & M AR W) 7 A R BRI JE L BB S A FE X TMV By Hi k. AE Y 10 & G b v vl B
FL4EG Z L B AN TR BT 20 R B0 B XX S e ) 4 S [ SR A 7 A PRs, I HAE R A RIS E &R
GEPUME I ARG I R b S BX B 1 L X UAH PRs R 1) SAR Z A BB MK AR . AR R K
AR F S SA B AP B TRV IR R %D Y N IR SA FBURXS PRs % FAHEY) SAR Al HR (15 S &
BFEAS . Chen %27l Takahashi %5 & 3L, M0 R AU SA & & 09 -5 M REHT TMV 29 46 PR-1 3%
FE B Bl TLAH G & A 175 3 8 TR AH DG BK o

1915 48, 1E 20k P SO (HRO 3X — 24 18] 51 ACHE ) 95 382 SCHR 46 3 HR J2 A 952 993 )5t 1 1 % J5 72 [F]
FEE BT B /N BB IR BE B XE I R 75 R PR B 3R 1 A AR W AR A A B AR A . Munch-Garthoff™ i
REM BB S5 FEEM Pre-Srd ShFh X /NEF 85 (Puccinia graminia f. sp ltritici, Pgt) TIN5 (0 P
DX 5 HAR RIS — AW, 23 A0, 5| A0 e e S B I A OG . AR, B Sr24 BRI Pre-
Sr24 2P HL2~3 GRPAD A HIEGEMMILT: . 2 ADHUTEA TR B & BN L3R 24~48 h J5 8RR M
BT 3R SEMH S M GH ETE . SR DY IR I BE I R Uk A A A R R 2 A AR B E B 5l 30
kDa A0 -1, 3-H SRME G R DO . 53 2 SR A9 [R) Tl (32 F 23 kDa) A 35 5 I 1470 V5 %52 55 £9 i Ff Pre-
Sr24 HkGINB] . ZEPUTE R A SR g B-1, 3-8 SR (Glw) FUL T BT (Chi) 1) mRNA Y BT X 2 il
FIRD 5 P 8 i AR () A ) B e D e AL R e B i R A | RS S AR o O B R AR T2 16 b sl BE AR T
B B-1, 3] SR AN LT BT il %) B 2R L 33X 3 WA W TRl B T3 TR0 15 5 1 B T B2 1 it 40 R A 3 40 M A R
BRI E] . Czermic ZEPYBIFSY & B 76 M B 55 40 1 1 35 R % B ( Pseudomonas solanacarum ) (R AR 3£ T H AR
WA 2 A RO - — A Y s GBS AH 5O Bk DR 78 2ok B80S T v 8 U0 8 800 5 o5 — A W ser CREURRAH 5C) ik
AR R AR BAE P AR 2R IR . XS 2 A hsrChsr515 Fl hsr201) cDNA B S 1 DL S 3R 3K B WF 58 = 9
hsr515 4t —A~ P450 HUE R, 5828 (Persea americana) M X SEH CYPTIAL AE % ML (TE R KT B
40. 6 Y0 TR IR 1T hsr201 55 7 it LA FRAB 1Y — AR PTom36 4 58. 6 X0 W [RIEYME . Hsr LB =917 2 A
Z Ry Ae HAE R A S ORSF . FERETC M 09 AW I (P solanacearum) (A hrpZ B R 1 520 R 5 i 16
(Pseudomonas fluorescens) ARG F 1% B RIS mRNA, hrpZ B AEAHI G I 35 2 I % 2 i B o T 5
i —Anl LG R IR SE ROV A Z2 K harpin 8 H 808 AR ih . X LepF 58 £ W], PR 8 A #9358 5 ) i 8k O
FUIHK
5 REEAXEAERRHEBEEREL

Karen 250583 52 WF 58 & L 6 AE B 32 4695 35 (Cauli flower mosaic virus, CaMV)35s J3 8 F 186 K. 41
P TR — A K EL LT Jo il ik A 118 ke DR 00 A PR A 2R ( Brassica chinensis var. oleifera) Rk » 55 % B P 58
Y A RUR R AE LU AR AR KOR B 1 A b O R R BN S (LT 2 o 20 18105 )L S A 22 4% 1T (Rhizoctonia solani) ) 1
S rp RS BE ST SR T L R LGRE (0 R R R AE SR . Sarowar ZEU X AL K H B (Capsicum frutescens) [l —>
it g PR-1 25 1 AL A (CABPRD) B B AR W) i 4T T WF5E 45 2R 38 W] 30k A 56 DR 0 o oy 9 39838 L AN 5 1 4
LT T G S R 3B AR TP L A B SR T XS O TR ) RE BB IR T (Phoyto phthora nicotianae) A R PE A I ) il R
TR KB (Ralstonia solanacearum ) FAHEL B K35 H ( Pseudomonas syringae pv. Tabaci) PriE. HEWFIE £ M,
Ak B /KRR PR-5 R il A KRS L /NZE (Triticum aestiowm) VR FEI 8 N A Fe 3k, 0T LAY 20 37 Al 22 4% 1
X 7K R ik T B (Fusarium graminearum) X /N M E IR BB (A, alternate) X5 S | 2528 R BESR 1 (A.
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alternate) 22 BT MR AL (S, sclerotiorum) XS MR Y., ok B 7418 3% 5 H (osmotin) B A LAY
XA 483 JE5 9% B9 1 (Phoyto phthora citrophthora) (HTPERG 58 . 5K WAL 55 ) FXH B 08CE B-1 . 3~ SR il Sk 1K
(Glu-Ac) 38 5. (Phaseolus vulgaris) Gtk JUT UG P (Chi3) b T 20 B 235 1 SUM A 4 36 1% 84k BLGC,
FFARAT B (Agrobacterium tume faciens) i RN, IFA5 ) TR BLI R bR . 16 A3 TR0 1) 20 3R BT L e
DR A AR 5 06 BER L X5 IR S22 90 1 (Alternaria alternate) WIAR Y BLAT B WO HR P ARE 71 . oK AG S M & T W i 55
A A LTl AR -1, 3 RO T R DRI 1) XU e L T R DR R ) 2 8 UK LA R (Citrullus lanatus) -3
HHMER R FRFF RN S8 Chi3 Bl Gl Ac [RIBF S AP R IE RN — 57, L3RG 46 BREME 1528 M bk
H IS5 T B 78 TR L AL B (Fusarivm oxys porwm ) %k i He DR R AR FE AT B A Fr 700 PG 0 ¢ B e ik DR AL Ao %
Aili 220 H BT B AT A [) R 2 A0 4 0

R A — 2 f e {4 PRs 55X (A ) 1% A U 3R A5 SR . Bolle 455 412 58 58 A (Mirabilis jalapa) F
UL (Amaranthus caudatus) 1) i i Fh 1B il A= W) 2 Bk CAMPs) K& [ 56 Ak 21 00 2 rpr, 45 5232 WY, DA% 5k DR 0 2
R AL AMP, TE B Z5 11 0BT 5 BTG PSS T 5 AR 0 L (E T A A DR A R ) X8 K A 2 AR TR
(Botrytis cinerea) FI N 5 7R B9 B PR 24000 A 1 5 . AE LAY 300 45 SR o 2 AE S0 M Ag 9 b BB o . 76 3R
(Cucumis sativus) i AR H KRS VERA 4 (Petunia hybrida) 88 B B ELAT 1060 570G 22 4% 8 4 KB — > Bk
PR-3 28 JL T BTl » & X0 Ak 22 A% B A B PR DT B0 1S 0 . SR 3K O BB 28 W13 2 2 | 7R 3% 1A 17 460 TR X3 A g i
YR HL A BEAS I BT 80 78 08 PR 4500 T 33X AN S50 X 3 S B AR AN BURRE o AR 0 AR W 2 R 2 B A
BHXEACAESRAFET LR X RPN R R YB3 R G5 B FREE  SRm B R T 2
B . BRI, —FP R 180 1 9 IR ), 72 5 B PRs RS AZ AT, TR Sk ABIIRZH 4L, 4558, i
PRs W] (8 8 3= 5 (0 2 MR DT H B R A 1R % B0 2 1 R S8 ARAFPUE (SARO JIr SCHF Y AR W Ak 2 p 1 1) — 38 20 » 1R
PAG IR G
6 EIRENHARIHKRE

FEPPRIA R B L — e 3 A3 A 5 U A AR A N PR K R 43 S ¥ ZE AR (cool-season turfgrass) 5 IE 7
i (warm-season turfgrass) B EPEL | ¥4 Z= AU 81 BE 85 fp 5 2E 58 (Festuca arundinacea) F1 5 # 7. 24R (Poa praten-
sts ) ) Jo) AR 2 A0 JTRH O B AR AR VI R I — e A AR AE IR 4 B PR ARME R BEAR S AR k. B R I B T AR A
W 0 B T A W R — ol B BB IR AT 5 AT SR B SRy AR O o T AR Y R T L A T R R
MR K, FI IR EC LT R ORI EE R R

1914 4F SE [ @ R K ER P22 W Piper 15 85 BERR (Agrostis stoloni fera) b4 5 SR 22 114 - Taylor K H By
U E i 45 0 Brown patch (R BERT ) » 3% bp s & AR FE PP B2 19 IR d . 1917 4F & E A John Al Arnold 45
REHE T R 2R B A X R . PR R FLRA R R T R RO E L o S 80 L . EIN
SMI 2R FEARGE TR F IR EE F EEEE  ERE 1994 4F AU TR E 0 S 19 R A< Bl B R T R0 4R B 4 06 I B B
391 AU 3 ] (¥ BT B G A R R AP B B S E AN AP AR R 25 BE . R T X5 AT T R
PR H FEAT TR A NS S5 R R W] S S T REEEE AN A OB BB AL SRR L 2 A% 2R A E o D
G M R D SRS RE A A BT fE S IR R BRI SR SCU X R A B AR ) b A AR R B AR T (Ramu-
LarD) BEAT T WA F ST, 65 5 i B AS A 00 A Bl A0 187 R AT 17 S 7, O 0 L A5 I D0 R AT T RGE . B RV SO 0 H A
B2k w (Zoysia japonica) M BET IR IR HEAT T %58 I 0 HA W) 4 FRPE R AT T OFSE . TE AR 22 09 B0 B B L
¥ BEJG (Rhizoctonia solani) F1JE B AT 2298 (Pythium blight) 238 F B Z2 3 AR | Z4F 4 B3 5 (Lolium pe-
renne) i 20 1R IO B T ELROE TR A& R A I BE R IR AE SO Ak 25 7 S8 T SRR
T LA T 5 5 W WL B 0 2R T A R

I P A % sk TR 55 2 2SR A 27 B T I 4l 22 DL AR Ml 4 55 8 e 9 s o B A MRS T XoF B TR R EERG
AR EAT 107 28 5 D A SR B AR TR R AT BB RS R T BA RS T EORSH MR . LA AW BE FORTE
BPP RO W B IR 7 A —SE R R R AR IR A R T, (Trichoderma atroviride) 76 A i B 5
S AT 6 IR0 3 9 B R S 0 48 (Bi polaris sorokiniana) B/ RN B AL H B AT T 8F 5T . S A= B i 500 8
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BN A B A SR TR . R A AR R X R A ZE 0 (Fusarium spp. ) FEHER ¥ B 24T
i 0 — 2 BB OR B AE o BRI 2 A K A S By A I A AT AL B B 3R I (Colletotrichum gloeospori-
oide) Ji MR VE RS HEAT T WFFE - 5 R W] L AL F H M5 i AL Yl (POD) .« 22 By A AL il (PPO) T 3-1. 3-SR bl
it P 7 S A ) B R 5 i o FR) T 1R RN S

AL Y [ A OGBS TS . 22 2 P IR 10 2 RE LA SRR A K 2 R AT B3 9 05 T T 2 A
PR S 5P LT AL B A R A PR R []E, BE NS E SR R A A A IR T L e RO A% St 0 R 2 B TR
AAHGE A TF I 3 B BF S5 (PO B RO 42 i o 2 2 0 2 07 8 g 0o 1 LA BB I RiE 0 ARRAIR T 24 4
7 PRsWMAIREEHERFENFIHNEASRE

Wl 2 X 45 26 PRs B IR AR T iR 01 2% B0 1 5 1) ik DR AR ) R 1) A5 LR B B WS X R T Jé PRs 1Y
B 5 At e e A AR Ay T A B HGE L (H 5 75 00 0 FIBE SR AT 1) b BT S8 AR L i s TR B B B Guo S BF5E T
Fedok AR ST Henyh BYJE N (PRSK) B 50 B RS 1) #) 8 3 BB (Agrostis stoloni fera) . PRSK J&—Ph 32 i &
F A & EDIREX S PR-5 [, HR) % B T BEAS B (Sclerotinia homoeocar pa) ik ¥ 2 W1, ¢ PRSK 2[4 1
)R Y B A e A 1 % RO L OO 35 L B A B () 7T DASE 2% 29 ~45 d, Fu 5873 1 MU AR AT 18 (Agrobacte-
rium tume faciens) A G A5 K REAEFHRE AR N (TLPD3D) $ AR BF A . A% 2 W1, 5 25 D9 A bk 1A
XTI BN B BT PEAT T . Dong S8 SR MU AT A S 8 T4 Wi PRI BRI 2 A8 250 v L 13 51 13 bR
PERERRAR . SRR 5 B B AR B 2 SRR 1 (Magnaporthe grisea) M2 BR/INFi IR TR 45 W) 42 i 31 5 10 4 Bk
b H 6 BRI B R P . 7RI 6 BRSO 3 MR DR R 3P B A3 B 1 B Y 4 B B B B A .
Chai 5550 JLT V5 1 56 R e A9 ) 99 TR0 v » 22 i T ol S92 6 5 0 = e b e AL R AR R i 45 SR 3R WD . 4.0 00 i
PR 45 B 1 AT T 9 5

TEATLIG e ik PRLE 50 07 T oy 0 DL 1940 52 A P A0 ) 28 T ) L F8 /N i 2~ 3 AR il 22 AT » PRI b i 0 ) S
TREHET G R BTG L R o B X AR ) B0 LB A TR TR AAT) R SR 2 B0 DT A 4R Tl 2 A — A IR
R AR . X e DA A B S S B SO B0 B A LT A A SR A . AT B, LT 5 A A 2R
WG R JE T PR fE RSN B HUWR BIE PR o bl 7 2 0 7 20 0 BE 1y 32 S22 20 e JL T J5 0 4 SR & T L — A
SR T ) 0 v e SR K X S 2 5 | S T 22 KA AT AE 2R B 22 AR KRR BB . % ChilGlu #1/8 Chi+ Glu
e PR K R 2 B T T 38t A% BT SR s R BRI T IR o T KA A e PR A 4 B A AR A SR v . K
B SO 490 R AR ) 2 T B R B Rkl . AN Chi Glu M1/8% Chi+Glu 568 A BB % 58 6 5 f B b
PSRRI R R A SR v A R A R PR R R CFRO X UL AR B SF UM . B PRs R E 7E LA
R b B R K LT B R PR 5 -1 370 SR It A DR A AL AR R L A 0 1P 8 9 A R S A i 2 L Ay
PERLPURG B R TAEBEE T 38 SHORIER . BEAM . PRs 194385 5 508 L BR T A 3 o0 GRS A B R 1 055 AL 34 A 1
FE A AT RESEAE PRs 207 FR1C - FH T B 5B A 7 B B 4%
8 Hit

Li LRI . Gl AR Bl TAEH B55 1. PRs BWFFE B 5 W) 5 S BT PR 2 1] 9 56 R R UG T Al A it
Ji& . TR AN A A G 5 1k PR O BE T 0T S e L B FL RO Ak CE 2 M) EEAT T R GER BT ARGE
PN X AR ) e Al PRs IO BIFSE 0 20 185 IR & 46 31 2 X A AT T A 3 (9 JL T TG AT -1+ 34 SR M Al 6k IR e A T 4% 2 L I
FIAEHE (Arachis hypogaca) WJTIEMEAT T RGEMIWITE . 45 28 5k PR W) 100 Jo 5y o 0 409 2 26 A ) 7 — 5 v 3 25 1F
TRIBTIEA i i . (R WA BT R B — SRR R AR SC A B R AR R A IR BT MR SR X — H Y
DRI I« 390 4% 208 905 P A DG 8 10 %0 S b J8 490 1) 10 P BIL L0 0 o e 1 ) 8 DR 7 2 ik DR A 400 v A 2803 38 1 AL o) Ji I
T G 18t 3 R BT A AR S R PO B AR B T e E AR L T R TARE AW R OE 55 o [
PUA HRIE T O R B PR ) o R RO L B I P A B IR B R A Ry R R A AR R
JIVE BE PR B AR BEAT RE 3P BB B0 & R TARFT R 1260



517 B 6 W B 24 2008 4F 161

S % Uk

(1]
(2]

(3]

(4]

(5]

[6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

(17]

(18]

(19]

[20]

[21]

[22]

(23]

VERRRN. A 5E A P B G MO LML Jbat: ol d iat . 2002, 2-7.
Antoniw J F, Ritter C E, Pierpoint W S, et al. Comparison of three pathogenesis-related proteins {from plants of two cultivars
of tobacco infected with TMV[]]. Journal of General Virology, 1980, 47 79-87.
Vanloon L. C, Rep M, Pieterse C M J. Signification of inducible defense-related proteins in infected plants[J]. Annual Review
of Phytopathology, 2006, 44, 135-162.
XRIAE, MRSFa, Wfdede, 45 JRRRAHOCE O S PURMED R ] mdfol R, 1999, 14(3): 53-58.
R, E8. W IRAH S B R AR Y B LI A AR S AEE R, 1990, 4. 1-6.
Vanloon L. C. Occurrence and properties of plant pathogenesis-related proteins[J]. Mechanisms of Resistance to Plant Disea-
ses, 1999, 29. 1-19.
Buchanan-Wollaston V, Earl S, Harrison E, er al. The molecular analysis of leaf senescence-a genomics approach[J]. Plant
Biotechnology, 2003, 1: 3-22.
Davoine C, Le Deunff E, Ledger N, et al. Specific and constitutive expression of oxalate oxidase during the ageing of leaf
sheaths of ryegrass stubble[J]. Plant Cell Environment, 2001, 24: 1033-1043.
Quirino B F, Noh Y S, Himelblau E, ez a/. Molecular aspects of leaf senescence: Trends[J]. Plant Science, 2000, 5: 278
282.
Pieterse C M J, Van Pelt ] A, Ton J, et al. Rhizobacteria-mediated induced systemic resistance (ISR) in Arabidopsis re-
quires sensitivity to jasmonate and ethylene but is not accompanied by an increase in their production[J]. Physiology Molecu-
lar Plant Pathology. 2000, 57, 123-134.
Seo S, Seto H, Yamakawa H, et al. Transient accumulation of jasmonic acid during the synchronized hypersensitive cell
death in tobacco mosaic virus-infected tobacco leaves[ J|. Molecular Plant-Microbe Interactions, 2001, 14: 261-264.
Broekaert W F, Terras F R G, Cammue BP A, etal. Induced and preformed antimicrobial proteins| A]. Mechanisms of Re-
sistance to Plant Diseases| M]. Kluwer Academic Publishers, 2000. 371-478.
Takeda S, Sato F, Ida K, et al. Characterization of polypeptides that accumulate in cultured Nicotiana tabacum cells[J].
Plant Cell Physiology, 1990, 31. 215-221.
Martin D V, Vivian R V O, Remco M P V P, etal. Signal signature and transcriptome changes of Arabidopsis during patho-
gen and insect attack[ ]J]. Molecular Plant-Microbe Interactions, 2005, 18: 923-937.
Veronese P, Ruiz M T, Coca M A, etal. In defense against pathogens: Both plant sentinels and foot soldiers need to know
the enemy[ J]. Plant Physiology, 2003, 131: 1580-1590.
Hoegen E, Stromberg A, Pihlgren U, efal. Primary structure and tissue-specific expression of the pathogenesis-related pro-
tein PR-1b in potato[ J]. Molecular Plant Pathology, 2002, 3: 329-345.
Murillo 1. Cavallarin L., Segundo B'S. The maize pathogenesis-related PRms protein localizes to plasmodesmata in maize radi-
cles[J]. Plant Cell, 1997, 9(2): 145-156.
Breda C, Sallaud C, El Turk J, et al. Defense reaction in Medicago sativa: A gene encoding a class 10 PR proteinis expressed
in vascular bundles[ ]J]. Molecular Plant-Microbe Interactions, 1996, 9(8): 713-719.
Roberts J, Whitelaw C, Gonzalez C Z, et al. Cell separation processes in plants-models, mechanisms and manipulation[ J].
Annals of Botany, 2000, 86 223-235.
Leubner-Metzger G. $-1,3-glucanase gene expression in low-hydrated seeds as a mechanism for dormancy release during to-
bacco after-ripening[J]. Plant Journal, 2005, 41, 133-145.
Morohashi Y, Matsushima H. Development of f-1,3-glucanase activity in germinated tomato seeds[J]. Journel of Experiment
Botany, 2000, 51 1381-1387.
Wu C-T, Leubner-Metzger G, Meins F, et al. Class I g-1, 3-glucanase and chitinase are expressed in the micropylar endo-
sperm of tomato seeds prior to radicle emergence[ J]. Plant Physiology, 2001, 126 1299-1313.

Samanani N, Liscombe D K. Facchini P J. Molecular cloning and characterization of norcoclaurine synthase, an enzyme cata-



162 ACTA PRATACULTURAE SINICA(Vol. 17,No. 6) 12/2008
lyzing the first committed step in benzylisoquinoline alkaloid biosynthesis[ J]. Plant Journal, 2004, 40(2): 302-313.

[24] Markovic H Z, Degano M, Lamba D, et al. Crystal structure of a hypoallergenic isoform of the major birch pollen allergen
Bet vl and its likely biological function as a plant steroid carrier[ J]. Journal of Molecular Biology, 2003, 325(1): 123-133.

[25] Peumans W J, Proost P, Swennen R L, et al. The abundant class III chitinase homolog in young developing banana fruits be-
haves as a transient vegetative storage protein and most probably serves as an important supply of amino acids for the synthe-
sis of ripening-associated proteins[J]. Plant Physiology, 2002, 130: 1063-1072.

[26] Ross A F. Viruses of Plants{ M]. Amsterdam: North-Holland Publishing Company, 1966. 127.

[27] Chen Z, Malamy J, Henning J, et al. Induction, modification, and transduction of the salicylic acid signal in plant defense re-
sponses[ J]. Proceedings of the National Academy of Sciences of the United States of America, 1995, 92(10): 4134-4137.

[28] Takahashi H, Chen Z, Du H, et al. Development of necrosis and activation of disease resistance in transgenic tobacco plants
with severely reduced catalase levels[J]. Plant Journal, 1997, 11(5): 993-1005.

[29] E&&. SFRYwREEIM] Joat: dh EARE S R, 1999, 59-62.

[30] Munch-Garthoff S, Neuhaus ] M, Boller T, et al. Expression of beta-1, 3-glucanase and chitinase in healthy, stemrust-af-
fected and elicitor treated nearisogenic wheat lines showing Sr52 or Sr24 specified race specific rust resistance[ J]. Planta,
1997, 20(2) . 235-244.

[31] Czermic P, Huang H C, Marco Y. Characterization of hsr201 and hsr515, by phytopathogenic bacteria[ J . Plant Molecular
Biology, 1996, 31(2) . 255-265.

[32] Karen B, Ilan C, Mark H, et al. Transgenic plants with enhanced resistance to the fungal pathogen Rhizoctonia solanil]].
Science, 1991, 254, 1194-1197.

[33] Sarowar S, Kim Y J, Kim E N, et al. Overexpression of a pepper basic pathogenesis-related protein 1 gene in tobacco plants
enhances resistance to heavy metal and pathogen stresses[J]. Plant Cell Reports, 2005, 24(4): 216-224.

[34] skmute. Wi, WG, . Rk 31, 37 RMEREE S LT BTl Ak A 1) 5% ik B8 A0 22 % 5T LR I AT 5 L) 1. st % 2 4f . 2000,
27(1):70-77.

[35] kAL, R¥EMR, BWH. 5. 53N LT BTG R VG R bR 1 4815 SO Bo s v g L. v LA o 2= 4k, 2005, 25(10):
1943-1946.

[36] Bolle M F, Osborn R W, Goderis 1], et al. Antimicrobial peptides from Mirabilis jalapa and Amaranthus caudatus: Ex-
pression, processing, localization and biological activity in transgenic tobacco[J]. Plant Molecular Biology, 1993, 31(5):
993-1008.

[37] BRF, #AZRE. TR, 55, &M 5P 320 H A & Mo e (1], Bl k4%, 2006, 23(5): 100-103.

[38] faffk, X5, ROOPRFLEMFE MOF S RIT]. SR, 2006, 23(4): 95-104.

[39] HEH, skadse. HNEEAEY DR S R anET] R, 2007, 24(2): 52-57.

[40] TIRIF, £ XM, F0A, & H AL PE i R4 E KA 2 R B e ], B0k, 2007, 24(2) : 81-85.

(41]  thiffe, fRAGHE. 1 X v e B BT 3 B0 5 S KBt seme (1], & g4l CARBHE IO, 1999, 38(5): 553-556.

[42] &, #FHC HTRE, & REBEFHFESHEARTRMLI]. RERMBHE, 2003, (0 12-14.

[43]  skbk, PERGF . XUBUE 5. [ A T 00k B 09 500 U 2 0 B0 /E W2 [T ], Bk 24k . 2006, 15(1): 58-61.

[44] IRFTR, R4k, WEAT R T2 X & 5P R B A 55 HUE A RALRILT]. S0k 24, 2006, 15(4): 71-75.

[45] WEEZ¥, EMEFY, REE. KREXW R 2 f 8T L &R FEEBCRBIELT ] BOkARSE, 2007, 24(8) : 96-99.

(461 FRAWE . SR G, MTAe X, A28 REHE R BOIE 5 B 80 T 3 1 B B 1 i R ] 2% S (0], Ol 24, 2007, 16(3) : 29-37.

[47] Guo Z, Bonos S, Meyer W A, et al. Transgenic creeping bentgrass with delayed dollar spot symptoms[J]. Molecular Breed-
ing. 2003, 11: 95-101.

[48] FuD L, Tisserat N A, Xiao Y M, et al. Overexpression of rice TLPD34 enhances dollar-spot resistance in transgenic bent-
grass[ J]. Plant Science, 2005, 168(3): 671-680.

[49] Dong SF, Shew HD, Tredway L P, etal. Expression of the bacteriophage T4 lysozyme gene in tall fescue confers resistance

to gray leaf spot and brown patch Diseases[ J]. Transgenic Research, 2008, 17. 47-57.



517 B 6 W AL 237 2008 4F 163

[50] Chai B, Magbool S B, Hajela R K, etal. Cloning of a chitinase-like cDNA (hs2), its transfer to creeping bentgrass (Agrostis
palustris Huds. ) and development of brown patch (Rhizoctonia solani) disease resistant transgenic lines[ J]. Plant Science,

2002, 163 183-193.
[51] IR, 2ln . 00k, %, R wimg s POK R R TG e M) 1. A EAR LA, 2008, 36(4) : 387-392.

Research on relationships of pathogenesis-related proteins with plant disease resistance
and their application in turfgrass disease-resistance breeding
GUO Jin-fang, PAN Jun-song, WANG Chen, ZHAO Zhi-yan, HE Ya-li
(School of Agriculture and Biology, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract;: When plants are infected by any kinds of pathogen, they cause a series of physiological and biochemi-
cal changes, including the reinforcement of cell walls, the production of phytoalexins, and the synthesis of de-
fense-related proteins. Studies of pathogenesis-related proteins (PRs) in induction and expression of encoding
genes, their localization and transportation in plant tissues and cells, relationships between their biological
functions and plant disease resistance, and research on transgenic plants are reviewed here. Studies on diseases
in turfgrass and the prospect for application of PRs to disease-resistance breeding of turfgrasses as well as other
plants are also discussed in this paper.

Key words: pathogenesis-related proteins; plant disease resistance; diseases; disease-resistant breeding; turf-

grass



