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DR T FNE LTEETHD ZERRESNTND, LLRnb, WERIEOAR
T DFFERO IS IOV T, RIZICAAREOESZFEL TN D, HFIE
W THDA XTI, Wb BIRR BRI 2 5 2 02 0 F R I BE 3 5 bF
ZENRHED SN TS, W BIFIPIMED v 7 VR #ElT Pseudomonas syringae D20 O
fHEERE I X 2 2 F TS EIEIC IS W THIZERED b TV 52y, BRI ICE - 72
PV FABOY ¥ AEVBOERIIFBOONTE LT, 5T 2NE RS T T ILOFFE
IZHES TR,

ARWFIE T, BAR TR 2T K 290 FHEGUE A R B O 7260 O SELHERANT 2 #9272
12, A RO ERGIEE ORFAT 24T > 72, A FITEFHROE NI X > THRAHE O
IR ERPIMEREIENN A OND Z L0 b, AT ERPIEL BIET 2 /0 EE
TR THDHEBZDND, £ IT, BB OMITTIX, RRSTZEFTEROA X2 E
LTz, BN (BEE~E 3HEHD) TiX, FAENR SALD B SLA R EIE R b SR B
V2R D IRBUHERERE O AT 247 © & RIS, BASFRR 212 X DR O 2 327,
REBMERIZEERLOND A 2OV BRI D IEUEIL, BB OE VRFD 5 IE i
JEBSE K DERPUEN R S DAY, RIS s Tt oA BlEZ sh b, S O
BROMUBEE BN TCEVWR R LD 4 BEH A 1 & 8 HEHIA X &2 H VTV LI
PEHERE DT 21TV, Wb BIRHRBUMEARI 2 A R AEH 0O 72 8D O SRR L 2 1572,

H1E BEHEICRAET 2 HEERMEREICT T 2 KPTESE O AT & KT A R DE
H

A FOBE IR AT D WL b A ER L, BFEEE SRR, K2
~3 MURBR E TR T 2 EEHRECTH L, TNOMREOREERD 1 >L LT,
HHEEAE A~ DEE I > TR R B EHRE~OENEZ LN TS, —F, Ehb
PR TR STV D AFFHTIE, ZBIRFORENRONRW L b, 4
KBRS Lo ERMREL G L TS L E2 D,

A LFXOWIEN G, HTERHYOFFERC RO DML, ZREOMEMEY X7 8
MEBLTWD ZENREINTVD, RIFRTIE, £OF THROFRETEFE?RE SN
TNWDLTFA = F U RXTEIZERL, A RXROT 7 OETHRIT 5F 4= BiaT



DIEFAE 7 LITRIT DA LT, 4 2Tk, EST 77— 4 _X—2A05 1 fEOF A+
= VBT Osthil ZR\N2 L1z, =237 Tk, #EEHhED cDNA 7477V —hb 5
DT A = BI5T (Asthil~b) % HBELZ, 2N DOWERSI»SFHENDETF 4=
VEBEROTFT A = L BT D L, FA =L, 1) BERRF A = (Asthil~3),
2) BEYRHFRAF A=, 3) TOMMD I L—7 (Asthis, Osthil) DKE< 3 ¥ A 7T
S (Figure 1), =2 /N7 213 A RITIEAFIE L2V THREOIERF R T 4 = (Asthil
~3) BWFET HZ LR Ehic, F4=VBiE1E, WMoY TH multigene family
IR L, A R TIX Osthil &R CTHELL L4 10 = ©— OB SR S 1L (Figure 2),
TR T, M8 A —DBIE T bR SV TV 2 (Figure 8), Osthil & i CHEL
DA X F A= BIET (Figure 2) KON Asthil LA DT R 7 BN R F F = L BE T

(Figure 3) X, WL HEIETIEFICERBL L, EH UIEHICTB VTV v 2E VRN
HIZL Y BBEFEINDIBEFTHoTZ, TOMOIN—TIZRT DF A =10FA F KO
TN DM FITFIE LTS, BERRNTF 4= 13 2 XHEEA O5 1T THZE ISR BN
DO LG, HERRRAGTF &= NT X721 DB ST 2 ek B R
WZB - TV D Z &EAHER =z,

358 mE—F —HROEBE T 0 — 4 —% FT Asthil @RI 5 Asthil EA
A FZOVEHEIT 72, HIEL Asthil OFRRICL @KLV, 1 3 —0 Asthil BisT
ZAEICH S (Figure 4), S38LT 2 A5EE 3 8 (Ts) @ 3 %# (line 2, 77,91) O
F a2 370, Asthil FFEEIE, line 2 & 77 T 100 ng / mgFW T, line 91 T#J 70 ng / mgFW
Th v, Asthil [TMREEIZRHTET D EE 2 57 (Figure 5),

Asthil TARTFEAA 2 OFET-Z AU T SCRS MBI K& OV b BRI 55 12 ek 9 2 SRR
ExATo 1o & 2 A, Asthil BAA F1X, WTNOREIZH L THROEFMEEZ R LT
(Figures 6 and 7A), MEOYREIZ LY, WILMMERORFIL, WHEREOKLL Y
(Figure 7B DRKH]) 7 HALMRAE ~E LA ME MR AL, MR T L7- 2 &
(Figure 7Bh OfFKH) 12K - THI R Z ST Z EWREN, Asthil BAA X FRAHETD
PR, WA E O EER T O AL H DR AHNE] (Figure 7B f X OV OFRKE]) (2
L5z ot

KIAD (2003) 1%, A& Asthil HAFROEBIZANT TR 5% 2R & £
U, FRBIERE 30 TR SEAHI R K OV S SRS AR ok 2 IRt 2 e L7, L
ML, B EICHEAETFORELOBAOSCHWECR TENERNRRONZ, ZZT, B
LM VT, BRIPE & Asthil EE L OBREFATLL 25, MBI LR
T, INOARPEITELCFEAROBREER ICHRT S LEL LN (Figure 8),



B2E ERARITBIT DG BIREGIERE O T

4 EHA X EHNT, WHBFREFEICED D > 7T O TR LTz, Wb BIRE L
—Z 003 OFEFEIC L0 BIFELZRTA R ffl THARRE] & L—2 003 (27 2 PR
F Pii %852 [BARE ] OWEREEGE TR ILT ZRWAEE Lz, ILT 2RV TR %
42 775 72 IR BIIBBUREUS S R By, THARRE) TlIsfE 96 Feff B 7> & e A o
RURBE S ER S 7- (Figure 9A), L — 2 003 % OA FIZBWT, U FLBEREE
TF U URER, KWW ¥ ZF CBERE L RRFAICHIE U CRFME & IR 2 bl L7
LA, BBURSUGTEE S Tz —iB e AN F L o DA TRD b (Figure 9B), 1#
Yoo xF v EE RS AT 5 ACC &R (ACS) & ACC EafkkE (ACO) D
b HRERLIEICBIT 2 E 205 &, ACS TP & BRI O SOSN8 2 REE
FRAZHE - THEMEE L, ACO VX ILT OmBUESIS I > TIEMHLT 5 Z LB b E 2ol
(Figure 10), A 7"/ LOMERSNT —H XR—RA % RB LI ZAH, 43 ACS K ACO
BloFIE, 26 a =K T a B —0O#E 722572 5 multigene family % ik L T
W7z (Figures 11 and 12), RT-PCR %17 5 &, @BURSISIZfE > 7o [EsE Of & &b L7z
FHAEZTRT OsACS2 KO OsACO7 LN E 720, 2 b 2 Bin M MEFIERE R /e = F
VORAEIZTFE LTS EE 2 b (Figure 13), F£72, dBURSINIZE-Tm=F L o3
LD BIFIERGUESRIC BT DHIE 2 TR 572012, Wb BIFE R 24 FEf#%Ic=F L
VA RBRERID AOA (Aminooxyacetic acid) & BEFEIE (ZALER4 5 &, =F L o DI AEMH &
ILITIEPUED T = 7z (Figure 14)

VIEDRERMNS, B2 4 A RTBT 200 BIFERGTEICIE, =F Lo ARG
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A R B LT 8 BEHA X &2 FWT, W BIFIRFIEREE T Pl X AEGiE L 7 X
T VLERIT X D FHEIRG I ORPUERRE & e U7z, Pl X AT, Wiho
AFE T HIBBURS GO Z 5 REISGENITI R > 7208, 1B AERH O KR % DK
ESIZRNT, 4 EH A X TOEFELPFHVVEAR R oNTe, —F, BREEERO 7 7T
YV VB OZNRIT, 43RS R L SEHA X THEEREVWARON, 4EH A X TOR
RITERTRBE AL ORIE &R OB Th o723, 8 A R TRV TIHIBBURI I
L DRI REREIENBFE SN (Figure 15), VU FLABOEREELZFH D &, 8 EH
A FTDHK 6 HEDOY ) FNLEBAFES T (Figure 16), VU F/LERLIRIZ L 5K
PMFENRZTND &, 8 EH A R TOLBBUKRINC X D IRFENFHE Sz (Figure
17, T Lnb, 8EMAXTIE, eIV —VAEIZX>THY FABOER
WHEBEIN, ZORKRE L CRBURKISIZ L AEPERRER LB xbhiz, —F, 43
AL, ) FABEEFEREY Y FALBICHTIEZEOVNTNOARAEETH D
0, WBUIRRIGIZ X DR FECTE R hofc LB X b,

EXR:s

A FOFRFRFOREBRTEIL, WEICERTL0EMES XV BOREE LR ITKFL
TS EEZ DN, =AY EFOERRNT A= BIBT Asthil DA R ~DE NI
ZIVE THEPUME S TE R O M TR R MR R B IR AR S 40 TN e W SR A B R B O
b HAGR B (63 D7 R IEPUEA 5 IR &L L TR E B X b,

Wb BIFIERTIMERIR T P2 X 2O THEICIT, BBUSRIRIC ks 7= F L A
BRRISHUETEHD Z ENA LN E R o, BIZ, MRSV FABREFEREN &
YU FBRIIRT DREEMEOERIZ L > T, EFMOEATTA RILL 0 BEERIKTME L E
BLTWDHEZBZ BN, TRHDZEnD, WHEBFRE L —AZEEI N WYL
FEAEHT H720121F, RSBV T LU ARG DRFEIND Z ENMNEATH
0, BREURBERICE\VTY 0sACO7% 0D ACO BInF a2 KBS H A EHET S
TLENEETHLIEEZOLND, 5%, Wb BREREICL > URBE CHREFET 5 7
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Figure 1. Characteristics of oat leaf-specific thionins.

Comparison of the mature thionin domain of representative plant thionins. Leaf-type (shown
in green), seed-type (orange) and other thionins were classified using the NJ method (Saitou
et al. 1987) by GENETIX 9.0 (Software Development Co., Tokyo, Japan). Conserved
cysteine residues are shaded in lighter purple. The conserved 13th tyrosine residue is marked
with an asterisk. The sequences are from BTH6 (Holtorf et al. 1995), DB4 and DG3
(Bohlmann et al. 1987), 1- and 2-purothionin (Mak et al. 1976), alpha hordothionin
(Rodriguez et al. 1988), and thi2.1 and thi2.2 (Epple et al. 1995). The sequences of Asthil-5
(genebank accession number; AB072338-AB072342) and Osthil (AB072337) are from the
present study. AAs means the number of amino acids. The calculated isoelectric point is
given on the right. Alignments were carried out by the GENETIX 9.0 program.
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Figure 2. Characterization of the rice thionin gene.

(A) The Osthil gene encodes three conserved domains for plant thionins.
(B) Southern blot analysis was performed using genomic DNA (5 pg) from
Oryza sativa cv. Nipponbare after digestion with EcoR I (E), Hind III (H)
and Pst | (P), using a common probe corresponding to the mature thionin
domain (left panel) and a specific probe corresponding to the 3'UTR (right
panel). (C) Total RNA (20 pg) was subjected to Northern blot analysis using
the common probe under low stringency conditions (two washes with 1 x
SSC and 0.1% SDS at 60 °C for 20 min, left panel) and the specific probe
under high stringency conditions (two washes with 0.1 x SSC and 0.1% SDS
at 68 °C for 20 min, right panel). Root; from 2-week-old rice plants,
Coleoptile; from 4-day-old etiolated plants, Leaf blade; from a fully
expanded leaf of the plant at each leaf stage, Panicle; from 2-month-old
plants. (D) Total RNA (20 u g) was subjected to Northern blot analysis as
shown in Fig. 1-2C. Leaf blades and sheaths from the plant at 3.5 leaf stage
were treated for 24 hr with 3 mM salicylic acid (SA), 1 mM jasmonic acid
(JA) and 1 mM ethephon (ET).

1st and 2nd oat leaves

Bg?q Water SA MeJA
O 086 248 6 24 48 6 2hr

e < Asthit

Figure 3. Characterization of oat leaf-specific thionin genes.
(A) Digested genomic DNA (5 pg) from Avena sativa cv.
Zensin was subjected to Southern blot analysis using the
mature thionin domain of Asthil as a probe. (B) Poly(A) RNA
(2 pg) was subjected to Northern blot analysis. Coleoptiles
were prepared from 5-day-old etiolated oat seedlings. First
and second leaves treated with water, 50 uM SA and 50 uM
MelJA for the indicated time period were prepared from 10-
day-old oat seedlings.
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Figure 4. Production of transgenic rice plants overproducing Asthil.

(A) Construct of the introduced gene.

(B) Southern blot analysis of the Asthil gene in transgenic rice lines.
Digested genomic DNA (5 pg) was hybridized with the thionin domain
of Asthil as a probe.
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Figure 5. Expressions of Asthil and accumulations of the introduced gene
product in transgenic rice plants

(A) Total RNA (20 pg) from the coleoptile (Co) and leaf blade (L) of transgenic
rice lines 2, 77 and 91 (T3) was subjected to Northern blot analysis using the
thionin region of Asthil as a probe under high stringency conditions (two
washes with 0.1 x SSC and 0.1% SDS at 68 °C for 20 min, upper panel) and the
common probe of Osthil under low stringency conditions as shown in the
legend of Fig. 2C (lower panel). (B) Levels of Asthil expression in the
coleoptiles of 5-day-old wild-type oat seedlings. (C) Accumulation of Asthil
protein in the coleoptiles of 5-day-old transgenic rice lines 2, 77 and 91
Synthetic Asthil was used as the standard. Polyclonal antibody against
synthetic Asthil was prepared in rabbits and used as primary antibody. Crude
protein extract corresponding to 1 mg FW of coleoptiles from transgenic lines
was used in each lane. (D) Localization of expressed Asthil protein.
Coleoptiles from one-week-old transgenic line 2 were homogenized and
fractionated to soluble (sol.) and insoluble (insol.). Insoluble fraction mainly
included cell walls. An aliquot corresponding to 1 mg FW of coleoptiles was
subjected to Western blot analysis.
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Segregation on plant height of transgenic plants overproducing Asthil.
(A) Pedigree of transgenic plants back-crossed with wild-type plants
(BCiF2). (B) Segregation rate on plant height of Ts plants, BC1Fz plants
with high Asthil expression and BCiF: plants without the Asthil
transgene.
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Figure 6. Phenotype of transgenic rice lines at 10 days after inoculation of Burkholderia
glumae. Wild-type and transgenic rice seeds (T3) were soaked in a suspension of B.
glumae (10° colony forming units (cfu) / ml) and sowed in sterilized soil.

Healthy Inoculated with B. plantarii

Wild-type Trahpsgsmc
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Figure 7. Enhanced resistance to infection by necrotrophic bacteria in transgenic rice
lines overproducing Asthil.

(A) Phenotype of transgenic line 2 ten days afier inoculation of Burkholderia plantarii.
The number of bacteria recovered from infected seedlings is shown at the bottom of the
picture; crude extract of inoculated seedlings was spread on agar medium containing 50
u g/ml of tropolone (Sigma, Missouri, USA) which is the toxin produced by B.
plantarii, and colonies were enumerated 2 days after incubation at 27 °C.

(B) Microscopical observation of B. plantarii in cross sections (15 u m thick) of the
inoculated rice seedlings. (a), (d) and (g), the coleoptiles in healthy wild-type seedlings.
(b), () and (h), wild-type coleoptiles inoculated with | x 10° cfu/ml. (c), (f) and (i), the
coleoptiles from inoculated transgenic line 2. Black arrowheads show the aerenchyma.
Red arrowheads show the immature stomata on the surface of coleoptiles. Green
arrowheads show bacteria accumulated in the intercellular spaces. White arrowheads
show the non-specific absorption of the bacteria at the cut sites which developed with
coleoptile splits at the growth stage. All sections were stained by Stoughton's double
staining method (Stoughton et al. 1930).
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Figure 9. Development of lesions in young rice leaves inoculated with blast fungus. (A) Photographs of
blast fungus-inoculated 4th leaves of IL7 and wild-type (WT) plants at the 4-leaf stage. A conidial
suspension of blast fungus race 003 was sprayed on a resistant cultivar IL7 (upper panels), which contains
the resistance gene Fii against blast fungus race 003 in the Nipponbare background, and on WT
Nipponbare, which is a susceptible cultivar (lower panels). In inoculated IL7 leaves, HR lesions (HRLs;
closed arrowhead) appeared at 42 hpi and matured by 63 hpi turning dark brown. In inoculated WT leaves,
whitish expanding lesions (ELs; open arrowhead) were found at 96 hpi. The bar indicates 1 mm. (B)
Profiles of ethylene (ET) emission from young rice leaves inoculated with blast fungus. ET emission in
resistant IL7 leaves and susceptible WT leaves was determined using sixteen 4th leaves at the 4-leaf stage
for one sample. Solid lines show the level of ET emission after fungus-inoculation. Broken lines show the
level after mock-inoculation.

A

ACC synthase (ACS) ACC oxidase (ACO)

1-aminocyclopropane-
e og Ethylene

1-carboxylic acid
(ACC) H:C = CH:

QC\ /COO *

S-adenosyl-L-methionine

(SAM)
*

CoOr

I
CH-NHs HzC/ N
(I)Hz
CHz
|
?-Ado
CHs
B IL7 (Resistant) WT (Susceptible)
—0— Fungus-inoculation
—— 4 — o= - Mock-inoculation
g HRL
€
39
8&
<
.;J
2
3
Q
[&)
<

Time after inoculation (h) Time after inoculation (h)

Figure 10.

Profiles of ACC accumulation and ACO activity in young rice leaves inoculated with blast fungus. (A)
Pathway of ET biosynthesis in plants. Conversion of S-adenosyl-L-methionine to the cyclic amino acid,
I-aminocyclopropane-1-carboxylic acid (ACC), was catalyzed by ACC synthase, and the subsequent
oxidation of this intermediate to ethylene and cyanide was catalyzed by ACC oxidase. (B) ACC content
in resistant IL7 leaves and susceptible WT leaves determined using twenty-four 4th leaves at the 4-leaf
stage for one sample. Solid lines show the level of ET emission after fungus-inoculation. Broken lines
show the level after mock-inoculation, Inoculated leaves were homogenized and ACC in the extract was
chemically converted to ET. An expansion at 48 to 72 hpi is shown in a frame. (C) ACO activity
determined as the capacity for converting ACC to ET using twelve 4th leaves at the 4-leaf stage for one
sample. Values in A, B and C are shown as the means = SD based on three independent experiments,
The experiment was repeated twice with similar results. The symbols without visible error bars indicate
that bars are present inside the symbols.
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Figure 11.
Characterization of the ACS gene family in rice plants. (A) Amino acid sequence
alignment of six putative ACS polypeptides from rice. Shading indicates the eleven
invariant amino acids conserved among ACS isozymes and various
aminotransferases. The conserved glutamine residue (E) marked with the filled
circle is involved in substrate specificity. The seven conserved domains of the ACS
isozymes are marked as boxes. (B) Phylogenetic analysis of the putative amino acid
sequences of ACS genes from rice (0s), Arabidopsis (At). tobacco (NU) and wheat
(Ta) with the Unweighted Pair Group Method with Arithmetic Mean (UPGMA)
(Sokal et al., 1958) using GENETIX (GENETYX Co.. Tokyo, Japan). They were
classified into three groups (1, Il and 1I). GeneBank accession numbers of the
sequences are given in parentheses. (C) Genomic Southern blot analysis of rice ACS
genes using a common probe for the three rice ACS genes. Five micrograms each of
rice genomic DNA was digested with EcoRl (E), HindlIl{H) and Neal (N},
respectively, and applied to each lane. The left lane contains the markers for
molecular weights.
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erization of the ACO gene family in rice plants. (A) Amino acid sequence
gnment of six pu[.llI\L ACO polypeptides except OsACO6 which is encoded by a
Nine shaded amino acid residues were conserved in members of the Fe (II)
family of dio: 1996). Three conserved amino acid
residues found in ACOs from other plant species for the binding of iron (11), namely
histidine (H) at 183, aspartic acid (I3) at 185 and H at 240, are with arrowhead. Amino acid
residues with open or closed circles were not conserved in OsACO4 or OsACOS. (B)
Phylogenetic analysis of the putative ACO proteins from rice (Os), Arabidopsis (At),
tomato (Le) and tobacco (Nt) with the UPGMA using GENETIX. The proteins were
classified into three groups. GeneBank accession numbers of the sequences are given in
parentheses. (C) Genomic Southern blot analysis using a common probe derived from the
six rice ACO genes. Five micrograms each of rice genomic DNA was digested with EcoR1
(E). HindIll(H) and Neol (N), respectively, and applied to each lane. The left lane contains
the markers for molecular weight.
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Figure 13.

Expression profiles of rice ACS and ACO genes by one-step RT-PCR using 0.5 pg of ol RNA
prepared from mock- and fungus-inoculated rice leaves at indicated time points. The specific

primers for each OsACS and (sACO gene were used for the amplification of transcripts.
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Figure 14.

Suppressed ET emission accompanied by breakdown of the resistance to blast fungus-
infection in AOA-treated rice plants. (A) Hlustrated procedure of the experiments with
AOA. An AOA solution (0.1, 0.5 or 1 mM) or water (control) was supplied from the
cut base of the freshly detached leaf at 24 hpi and incubated for a further 24 h 1o
determine the level of ET emission (for B), or for a further 72 h to observe the
phenotype of treated leaves (for C). The leaves were transferred into a sealed vial at
48 hpi, and the ET emined from these leaves was determined after 3 h. Sixteen leaves
from 16 individual plants at the 4-leaf stage were used for one sample. For
observation of lesion phenotypes in treated leaves, leaf sections of IL7 and WT  were
treated with lactophenol-trypan blue (LTB) at 96 hpi for staining fungal mycelium in
blue. (B) Levels of ET emission after AOA treatment. The levels of ET emission are
shown as the mean * SD based on three independent experiments. (C) Phenotypes of
AOA-treated and fungus-inoculated rice leaves at 96 hpi. Non-detached control leaves
are shown at the left.
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Figure 15.

Phenotypes of blast fungus-inoculated leaves of young and mature rice plants.

(A) Blast fungus-inoculated 4th leaves of IL7, wild-type (WT) plants and PBZ-pretreated WT
plants at the 4-leaf stage. PBZ was sprayed to young plants 2 days prior to blast fungus
inoculation. A conidial suspension of blast fungus race 003 was sprayed on incompatible cultivar
IL7 (upper panels), which contains the resistance gene Pii against blast fungus race 003 in the
Nipponbare background, and on WT Nipponbare, a compatible cultivar (lower panels). HRLs
appeared by 3 dpi on inoculated IL7 leaves. ELs were clearly found at 4 dpi on inoculated WT
leaves and at 5dpi on PBZ-pretreated leaves. The bar indicates 1 mm. Hyphae and conidia in
inoculated leaves at 5 dpi were stained blue with lactophenol-trypan blue. The bar indicates 100
p m. Brownish appressoria (Ap; open arrow head) were observed in the center of HR lesions.
Conidia (Co; yellow arrow head) were visible on ELs at 5 dpi in susceptible WT plants. ELs were
counted at 5 dpi for evaluation of resistance. (B) Blast fungus-inoculated 8th leaves of IL7, WT
and PBZ-pretreated plants at the 8-leaf stage. PBZ was sprayed to adult plants 2 days prior to
blast fungus inoculation. Inoculated IL7 and WT 8th leaves at the 8-leaf stage were similar to 4th
leaves at the 4-leaf stage. However, small HR-like lesions were found at 3 dpi in PBZ-pretreated
WT leaves, like IL7 leaves at the 8-leaf stage.
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Figure 16

Free SA levels in rice leaves after PBZ treatment.

Free SA accumulated in young and adult leaves 2 days after PBZ
treatment. A pooled sample containing three leaves (1.0 g) of the 8th leaf
at the B-leaf stage was used for quantification of free SA. The values
were the means = SD from three independently-prepared samples.
Increased accumulation of free SA was induced only in adult PBZ-
treated plants. The experiment was repeated twice with similar results.

Figure 17.
Induced re:
A 3mM SA solution was sprayed onto rice leaves one day before blast fungus
inoculation. A conidial suspension was sprayed onto rice plants at the 4th leaf stage at
1.0 x 10° conidia / ml (upper panel) and 8th leaf stage at 3.0 x 10° conidia / ml (lower
panel). ELs were counted at 5 dpi for evaluation of the level of resistance. There was
no clear difference in the formation of susceptible ELs observed between water-
treated and SA-treated 4th leaves at the 4-leaf stage. Small HRLs were induced by SA
treatment after blast fungus inoculation on 8th leaves at the 8-leaf stage of WT plants,
like that in Pii-mediated resistance (IL7), resulting in a decrease of ELs.

ance to blast fungus by SA-treatment.
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