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WL U —DRRLEFEA =R LOEREZEDT-, /-, BETHEEINDIE
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T U —RBRICE LT, Vv~ AZRET LT INY=CHNLEMEDH KO
Vo2 —D5 2R LT, - EERLAMAEY & L CEEREESEY (Pseudozyma SP.) —
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HBEZIZES oo 7o, WATZ Y VX —%2HET D720, BEIELIEREEO KPR Y
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B2 (ABA) 239 2 fZICHEIN 25 Z EAVHIBH LTz, FLER IV 0 AITITEFE AR R 8 E PN F
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NTW5D, ZIUIK LT, I TIEZO X ) b2 FHENBE I N eroT22 L b b

0., vaAXFXFDT ) MRS Db LI FEZFREEFOERRITITICE - 721F
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T 5, BEREETOREXY A XFT AT A3y o7 AORER Motif 7 —# ~—
AZFHT 5,
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TRDIODZAT Tibb, BYORTZEFEIA T AFF v NI V2
MZREIA T ZLTHMARNE L THLZTF LV UZBERIA T ZREL T A X
T XF7 7 5 DNA BHEES|T —F X— AL ZENENOZRREHB L T2 EBET D,

YO EZHZEIT, Wt G BEAEEM 7 RREENERE CTHDH, ZHETIC
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3 WFEFERENEA M ORCR
3. 1 FfEYOERFHEEORBENHREEOMY GUERT ks L—7)

FE) D Y EE 2 75 54 D TR HEO = U o X —DERK

T4 O F MFHEMEPf S, HEENEET IBRICHERTICAET20E (=) v X
—) DBHERNO Y T T NAREREZRMT 22 XVt T B2 60D, RS
DENZ X DM OIS DEWNOERK D 1 2%, RFE LI ) V=07 5T
OETHERIND, TINF=2RN v AELRELUBICIXEEHRERE T EOMAEDIZ &
DIEEL SN DY U FABRBFENED Y VT IVRERDIEEIL SN, Fa VESBROR
ETIIEM L EN AW EEBEICH LN Lz, £, HEMEOEEE TGN IR
EEFio TWDN, ZNHITEOREICHIET H2IEWHE & FR—DLERZV, T
ZARMIE S N —TTlE, FINF=fHkOT ) ¥ —DifEF & L THAEMAEMR R TH D
AREMEIC DWW TR L T2,

FP, Ve~ ABIOT INY =OBEEAE HIEZHNL LT, TINZ =0 L
TF )=V ERHEEEEECWE L%, BEEDICERE L o =—%57, BEHET O
K= LIREETE ONZ =T ONWT, BRERFRN2EG VR OEFEL i Lz & 2 AR
DEVHPRD DI, o, TNENOHEERY GRS HBWITH LT InF =
OFEMRMTHLF Y B 7 ) X =T EL > Tz, &5, BREAET LINE =
N, AR E 70 B AETAEY O BB L2 R T2, T =TT T 4V A E L THE AR
SHDLZEICED, NF =AY SIS DBEDDBEEIT T2, ZOREE, W@
fAHE Lo I = BI B & U CEEREIRAEY (Pseudozyma SP.) 3 H S 37z s,
INREFHFABT L-LOnIIRE SN oz, ThbbFINF =04, MEED
HAMAEYNERE RO Y VX —D—2 L L TREREMDEWAEICEE L 5 2 T\
% A REME AR LTz,

MEEHKOZY X —IZH LTI, ZhETHAErvueTa vhhnsii, X—% -
TNav A =R, BREOF a v BHRNOIIEMR -7 2 BESERIEE I TV D,
NEWIEE — 7 X VBB A ROEFEIZIL, BNBEDREDS TnL VI sELH LN, Z
DRI L THIWETZEH L TiE v, SEIOMEIT T I Y =DGNICHIET H184EY
ZOHLONR, =Y =L LT AIREEZ R L0 THY . ZNH O L IE—H# %
BT 5, 7o, HEBWOLEBEMOKIELE LTHLINE TIZRWHHRZRLOTH D,

FERMALFER T H D T N AMEA WS BERAR T O B

WMDRREL I ITDHE, ~FHF—AEEEY ( HRoF ) T~ EEEE
Wyle a2 pkhy E T HABE OO BB UNICEE D 1 - HMkE<, 20L& RISEITIX
BB RS OE HE L)L TOIEPESIE & BESRB AR TR BLOHIE O 2 SOH#ER 2SS L
TWh EHEESIND, RWFET N—7"Tlk, BEFGOITHED N EET DHEBIET L~/
A RS AIEFEROAEFERA = X LRIADT-HIZ, geranyl pyrophosphate AR, T
NANCEZE D AR ER TORBERE L, BREB LN Y ¥ =Bz X 5%
BUET 24T > 72,

MEtE LT, 7779 THROET VM TH DL a A X T A FTEB LR~ AR OET VALY
ThorIvarsrrzHwe, vaAf XFXFTIE, TAXCEREEED 9 B, AtTPS03 & K
BHE CTHRBESEHREZ 525 2 L THEAMRIND TNV Z[FE LTz, AtTPS03 Bis 28 =
— R+ A5EAIZE)-B -ocimene (94%) . (Z)- B -ocimene (4%). myrcene (2%) ZEPE L .
(E)-B-ocimene FFRIIEHIELZ THDHZ L EZHOLMNI Lz, KBTI, Vv AT VL
PGB XV ERENFHE S L, ZALD OB T () - B —ocimene DJigH b FHE I iz
(Faldt et al. 2003) , I¥aZHIZONTH, B-ocimene G klEREIE T A FIE LT,



Z OB AL EB) IR E R R (B:2=98:2) ITAFET HEFE L2 a— F LT, (E)- B -ocimene
X, ~ AR R EZBET LT INY=DHBUERBTHLTF VDTV X =DF51WEE L
THESNTWD, Ivaldnf Iny=gEINCSEG. BRELE T OIEEIEMENH
m4 2z L, EFEWTHS (E)- B -ocimene OFHELHEM L=, AL ESHMAEY H Kk
DTN U HE—=THDLT TAVT UEWUE LT-GE. B FOBEIEMHRITIERLEZL 0D,
(E)- B -ocimene 1XHF VSN ol ZOZEMEH, NEF=DREL, HP) v
2 —RVERCII B 72 2 RS 23 FAE T B rREME S/ RIB S 7= (K 1 ;Arimura et al. 2005),

ATEHE Ea g pfle BEEEREM
2 oht1-3h 68h 2426 h
E 7.0 T wrticae Wound
O Centrol c &0
B T uriicae Z 50 o1 6 24 0 1 6 24
Wound 2 40 LIEBOS s -
fili Total RMA =
= 20
g 12 -_§
£ q M o | s
CivHE D EEE RS
% 108 Water ALA

1.0 1.6 24 1 6 24
LIEBOS -—

05 LiSas
Total RNA [ - — — —

Untreated  1-3h  6-8h  24-26h

Ell a4 () -pooinenemiliBizs (LIEPOS) BT OEEEN & (£)-p-ocinenefRHE
SAHEEELOEREIC L S (D p-ocinene iR (A) S EBEREE (B).

MEMmEET) v a— (T 4F 0 ALA) OMEIZ X2 (B -p-ocinened fiHE (C)  &GEE
(D).

FE 36 & Ol O 28 54T & 2 BT RE ~ D 528 D fighlr

W) O R #2254 OO I SHIEEAE O fRIT. TB SR EEBfRRE O W iEdY) (= RKie L v %)
BELFSILTCHOHET 20) | OEHOTZO OEMBATIC O N 2 K ERAR L 72
V9%, ZOkD, RIFFEIN—7TlL, BERICHFENICTEE I L ~F ) —/ LB
ey (o0& ) ) OEBREGTF OMBHEEZ Y 2 v, KEGE 9IS R IE 3 8
DIENT AT o T2, Fo, IR HBHRICE TSR I THEEORTEZEE L, BE
SN D IEIS MW E D AEPERE ) H AT LT,

[FEDFEY | OEAKEEETHIE FKux~vt%y K 7—8 (HPL) 25\ T, &~
0A XFRXFOBEFEBAKEZHNT, HRBEHETHLIE T a vhhOREEFAEE (7
FLhvavwanF) ORISEFTAT-, WEFRBEAEORFICLD THHOFY ] O&IX, BAE
BRE e Tl 74 LY a~<wa_TFTIZHT BH5ENFARI L TEE -7,
ZOfERE YR F a RO FREICEDETCREEE D, [#HOFY | NREOFESICE
BEThDHI ENRINT, ZOZ LI, ABERRETORBMGIAZ HW-3RT, 74
Ly a<wa R FITH T AFHSIENEAERIC N TIR T L2 Emb bEES Lz, 61,
W7 N—T L HFT, 2 OB LY 2V, TROFD | OAFEOTEME(LR, b
MIRRE CH DR EIREOEFT M2 52 L b A L7z (Shiojiri et al. 2006),

HPLIEGF &2 3 HH L7 vy A T TIE, 77 7 LV ORI ICxd 2P NME 45
ZEMBMEIN TS, UL, AWFZEIZHPLE S F OmBIZEH A bzt 5 R#En 72
BhitE2m» 5 LRFIC, WEREICHT2EMELEmD D 2 b, BFY OEEREN 2K
ETHZ LK, MPOLIGIZ D=5 BRZEIIN 25O 5 EEEZ R LD THY |
DI FFOE R A ML AT 2P MEL ABICEO LoD =—2 72T 7'



—FThsd (¥2),

TALLOTaF
Cotesia glomerata

FHEE

EVAFaTHE
Pieris rapae

SRICHT S
FEERGER D

#JOF Y DiEH

B THHM R
358::CaHPL

&7 L EBOFD
Botrytis cinerea E R IE H D1

mEEIZHT S

a0 X AS E?ﬁﬂ‘lﬁﬁﬁﬁ

' Arabidopsis thaliana

Hlo BEzTHAMEZICEY, BHOEFY @OFEY) OEESENEFEDL ZECLST,
FHICH T AMEN LB EFEREEIOT T AEBALERADESEH A LR TERL. IR
W, EEASOERTHRA P L 2T L BRI E AAHICED L hDo -
P TH—-FTHL.

FEFICEA L TE, MR BERNEEFHET DX = RREOREZITV., KR
DEMZEE R, FRMICBELZZ T v~ AEDO L T FIGEDEEORERB L O
W EISEMEEE T (PREME 1) ORBUENT 21T - 7=, HEY OWBUE ST memﬂﬂ
BB T BT LM TS, £, HEBEO T P IUNT =D REIEIZ
%@@%@kﬁ@@%@ﬁﬁ&féo%:?\ﬁﬁﬂvafmﬁﬁéwyﬁvﬂﬁzm
BEEOADEWL, EWITHEEINTHFHICOENTHDL EZE 2, FRFRERLFHET
LR E R L, BRI 2T o728 2 A, BOORFRAZHET 2 HEILBRENICE
HTHLZERHALNE T, IHIT, HEREORFIZLVIEHILEIND > T IVEE
RBLOBEI NI HEMEMEZHB LT 2 A, Vv AT VBEED Y 7 RER D
IEMEAGIT & 0 BTN E X D B ILEPR (pathogenesis related) BAin O HIL, HEEOD
BEZFHET 5% (AR CHAOREZFHLET L5 RRK) & TREAREN
Ronehotz, UL, % U FIMBED > 7 F s OFEMEL THEE S5 BRPEPR
IR T ORBIT, RRAROLTRD LN, S5, WEOH Y FABELRAKORE
THRMOBELV LABICZETHAZEDNHLNERD, AZRKOEETIIV ¥ AE
VBN EICHEE IS, RRMOBETIIV ¥ AT VBRI LY FILERREE DM
FMFEEINDLZ LN RENT, 1o, WL ONDEREWENR, REROBETCHARK
DEELVLARBICZSFEINDIZENRHLNERD, b2 END, BRETHENEL
END VT T IMBEROMAE DRI L - T, HEREWE @7v/b#wm¢5 &R
B ENn7- (Matsushima et al. 2006) ,

HpDROMEEICE VED ORI S D EREYME N B2 261X, de Moraes ©
(1999) 72 ENWL O EN RN D, AL TiE, FEOMHEEICBWTH, s
A ORBISCHERMEDE M T Ly R, MWICBRR LN ESIERZTHERH D 2
EERLT, BT VY REEFET DA =X LK S & OBEITS#HOMETH
L5, BIBANGEWRE CZ ORRBGEN B A TE 2 &1k, 295 LIZiEOMH O —8)
Wb EtEZND,



T FIAREWE — 2 v AT Uik — OB L OEEN A~ DR 5

Ux AT UEE (JA) 1T OEEISEES Z T VREDE D 1 S THY | HEEINERC
APES I, WWBIE S BE 2 EERYE Th 5, HEY O MNERER: A 72 KEGE S | HE1E
FBEWEOAEFEICH JAVBBEG L T0nAEEZ26 N TS, Tz, ¥y AEVEBROKH
DITENZ G- 2 2 B MR 572012, JA OWBENFAEEOFESIMERCTHFERICE 2D
HRIZONTHRE Lz, £72. JA OAEGRAIBAICOW TS FBRICHRETT L, EAEIEDE
WZDOWTHELE LT, MyEra v O@EKRIZIAZUETHE, 7V 3 huiEREEE T
BV BFE SN, 612, 7V 3 FUShBZiNEIE LRI JA LB EZIT5 12545,
JA JLERRR T U 3 Ny ONEEZZ T RO W EIIRAEGEEROZN LY 270 |
JUERL R IR BRI R T AR E L0 Z2<F5 L, FEROFAELRL LF L,
T2, JADEGKEIBMATH DY ) L UEEDO A F LT AT UK (MeLin) & [REEDFE S| 2h5H
BoRTZEEMER LTz, UL, MeLin ZLBRIZ LV i S DBV IR, JA o L X
LR -> T, 7B MeLin (% JA ST R HERIECRKEGES 2B D L%
Z b7z (Ozawa et al. 2004), AAFZCIE, FEEEOFE BEHIEIA~OICH & LB I ATz b
MIETH %,

W) ORE R EF T DREE 2B D 1 DI b 74 a—24o (BIRE) 865, i, ¥
A XFRAFIHEWEE 525, TRURICERTAHED N7 4 a— LNEENEINT 2
ZEnHEEINTZ, AMVARZG LTI 74 a— L EEEHEMICEILEEDZ T, &
DNRORBNWHEEAEITIR IO EEZLNDN, TOREZMA T =X LFIEL AHTH
o BAITEEIEE L FEHRSMEO VB A N —2 ZH LN THEEFEHEL, T
RPN RAT 24T 72 o T

FPEES I FAREICED A ARLVE L OEEEZBRF LT 2 A, WEOEY T
HoTHRED Y ¥ AE VAT NVTRETHZEICLD, T4 a—LEEREINT S
ZEERWE LR, £, gl1-2 FERERKITET O N T A a— LRI S 0TV
D12 DR IZIT DSBS LB INE LT N 7 A4 a— AR BiE 5 2 &
bR LT, 20 gl 2ERIRIZY Y AEUBAT IV MeJA) ST TUP LT &
A BARILRERED N T A a— AR RO bz, 20X LT, EEOMY
DHEE~EL L, EERBEMBE 2V LRIRBIZE TEOEWZ PR ICX BT A i/ 7
vEAREMLTEZ, BFIZEID MeJA ZHHNFEINIMEM O HLZ LD, 2O
BRI EBEOMEYE I a=r—2a VITB O THEIEL TV A AR H 5, BWVESZH
L7 DICREI RN AL L, B8 & 72 201X 2 E TITHER 72 <, e Bl
BREEV, F72, 207 v AREHNT, MeJA DA OREDE RS E DR S HEHT 5
ZLELARETH D,

GEISEIZLD T A a—LERIZBIT DJAOEEIZONWTIL, Vv AEVBBAESK
/R LT aosZEBAR K OV, JMZIEKSZNVED coi1-1 B BARTIIHW G252 TH h I A4
I—LONMBEZ 6707252 00 LMRTET, LT, EEISE LIZJAOA
B E . SCFMEEIREN LT2JAD > 7 IVARTEN b 7 A a— MBI B THZAE
ThdAIENTRINT, T aA X T X FOREERKRIC I T 5 JAOFHL 7 A F/ER
DERRTHD, =T ZF LU FOT TV UBPEIORE LT h I A a— DB E
HIENC R 592 &0 9 GEILISASE H v o T,

TEWHEIE L E O KELLIS D AW~ D 5238 D iR AT

X, Y EREYWE IHEEE O R ZFH I SN2 &2, ERRIOSHL LD &
M T & Iz, FEWMERMEWE DN KA O BB OITENC E D X 9 7e 8% KiX5 0
T, e EEZ D ECTHEEREFD 1O THDH, 2T, MEFEFHEVERERMEYE O KEL



USN DR B A~DEBI SN A B 2 o>7-, 77U 3 hudhhidaf xBoELRTHY
cyEnalERETLH, TOHEMEMIX. 7V 3 NUYROXREEEEZTHEITHZ
ENRBEICH LN TH D, AFETIL, FyEaad b SN AHBEYER T U 3
N 7S R OITENC RIT T B OV T AT, BRREED 2 WIFIIREICH D FvERr o
SO E & BRRIED 5 VXK EED 7 U 3 hudhdiucEnFhn bz, shhns
TV H—NIZREI D E W I ITENZBLEL LT, M O IEWE DNFIE L7 WA, 9
HOBENLEITHRE & HIZFA%E Th oo, FREOHY OB EZ 525 L, Pl
OHRRREBICEDL O T RN 2 FNEI LT, — 5, BRREBOHBEME L 525 &, %)
HOBNAEITED Lz, £72. ZORERITED N RBE SN TV D 0ENITERLE LR
o7z (Shiojiri et al.2006), 7 7 3 h UEhHIFKITIE L HRESINTERY ., BEHICHY
A ETAEEL, AT, EoRLtoPIEA TS, ZHET, ShthoZ 5 L7AT
IINEIC L D20 EEBEZ LN TERER, SRIOBEOERG, LV b LA
M B SN DR EIC LV IRES D LW ) BLIREWER B SE O -, ZOik
Pa R OERMEME O EIXS %R OMETH D,

Q) WFZER R DA B IIFF S D20 HR

SEIOMRRETH DMMEREDE 2 FHET ) V7 —5 5 WVITERE A ZE R E
(T VR A R) EGBEE T ONT X, FHERBESHEREOMI O D D> —)L
L2V 5 B, WO B OIS OfEIIL TSRO S W EY (=X
iaE LRI LFHESI L CACHET 26Y) | OIEHOT O ORI o723 % &5
ZHN50, ERFEEOFRLEME THD oY | 0K VT, T4k
B RGBE T OB Z D DY, EEICKEGED 1R A2~ 3 & RIRES . W90 s ~ Pt
BT ZEERIECTE, WERBRA~DISHIC 1 BESWEEE25, £, Yy ATV
o) ) LU ATFVONENERFEOREICEDL T, KEGESIOMREE B, Ffi
HEHLRFLTWAZERERTEZ L. BA~DISHIZEN AR TH S, 5%,
TV U — TN A REGREEB T HRERICFIA L, MR MEEs2 BfE4 2 &
WEEE 725, AFEO BT & Z A1, OS> BROIEBINYE (k) #HET 5
Zlicky, WERCHTLIEIE ETFE O ETHLOTHD, SEIOKEE, HHFER
BHERIE LML DB D Z L2 &k > T, FERAICBERIC O N D H - R EREH Y 2T A
EWETDH LN TE D, TOEDICIE, SRITEFALED, SHICRERAR—Z
TORREED D Z LINEETH D,

T, EEFEEDO T A a— DRI ¥ AT UVBNEE L TWD Z ERIEH SR
=05, [RIRFICHERE MBI T A 0B LT, BT v A REMNTHZ LN TE
oo TOT vEAFZREHNT, TET VY A X T XS E AW FBEFEOTE, X
O HARPNITHEREDE O ZREB L OV 7 T IREICARED B D3R ERKE A7 ) —=
Y7L, EOREAE X ORKE R T OBEZMIT T2 WH 7T 7a—Fnn, b=
Ra=—2arOAH=ANIEHLTEL OEBEWGERAE LD EHIFF T 5,

FEDAEFENEE DR OITENC B A 525 LW ) FOMRIZ OV T, 4% S5,
il BICB N T O A D, Shifh, 178, MR EORELZH LT L, AETFH
BERICOWTBETHIZLENSHOMETH S,

3. 2 HWPEa=a=r—Ta 00T GRS w27 Lr—7)
(DHFFESEHE N AR S OVl -
D a A XF XF GPCR DOHEREMEAT

vaAXFAFOF ) LN T REEER G ¥ o B RIK (GPCR) &ixT



EHEEINABLETN6 D2HST=DOT, Zivb ZE WS ERGEM L CTHEMIT 23 278 -
7o GPCRIZV T REFER L TINET D LML Ca2+A A DHEIMT 5D T, vrA X
T AFNAE P B EFINE & U TR 235 MER sy (HIV) 2588 L CHIAN Ca2+A A R
FEOEERRD Z LIZ LT, Ca2+A A OMHIZIE, Ca2+A A IR L TRET
HRAUNIBEXL I F) COBIGTF R a4 X X (AQ K EZ HWT, HIV 2 5%
THZEICE S TAETIHNEEZNE LT,

ZOFER, ocimene, B-myrcene, linalool, bornyl acetate, (+)-a-pinene, (-)-a-pinene,
(-)-B-pinene. (E)-2-hexenal. (E)-2-hexen-1-ol. (Z)-3-hexenyl acetate, (E)-4,8-dimethyl-
1,3,7-nonatriene(E-DMNT)DXURZ N EIIZ AQ ¥z #FET 5 L =7 4V U OFEH1 B
ENT=DT, MIED Ca2+A AU BIML TN D Z &2 b, RIZZ D Ca2+A A 40
\Z.GPCR LA L THIVEZR Y VTN EIRET D ERMBINLTWD G #2237 BN
HLTWANEIDRIELT, GaZ U NIV EBIGFlIIveA X T XF07 ) A1

(GPAD 7ZiJa—KR&nTnwb, £Z T, GPAI ZRE LT A X+ XFERIK gpal
¥RE AQ KRZHMNT A T2 gpal-AQ k& VT, HIV Kk ~DBFTH% IHINE Ca2+1 4
VIREOELEFIRIZE 2 A, gpal-AQ B TH AQ FE & [FERICHIIRE Ca2+1 423 LA
Lz, J72b5H, HIVZFIZ L ZMIE Ca2+1 4 > OHEINICIX Gay /37 B E LT
WRRWZ LT B, &5, GPCR &Y 7TV OIREICEDL L KFTH S adenylyl
cyclase B AR Y X—F CIlZHONThH, Ca2+A AL DEMEREEL TWAHNE I NER
D X 9 ITHFE L7z, adenylyl cyclase & R AR Y N—F C, ZNZENDOMHERZH ST
PR L 7= AQ BRI L C HIV ORUEZ R#iE L C, MIaE Ca2+A A U REDOE(L & T~
LA, BEAIOA I D S THIIE Ca2+A AL OREN EF Lz, UL EOEREZRE
T 5 &, HIV T ADZEFBEIE S HIIRE Ca2+4 A4 v O, BB W2 E THIE Sz
£ 972 GPCR ¥ 7/ I IAREZR A #EH L TV D ATEEME IS E S 7,

QMIE Ca2+A A v DI+ % > 7 F I mER T

HIV [ZEE Ly aA XTATICBNTEE S NIZHIE Ca2+1 A4 OHEINZIZ LD
KO BRBWVIRE S 7T IVRENE G L TWD O, ZHLNCT 702 ETITms
NTWDLMIEN Y 7 F IURER A DWW THRT L7z, Ml S 7 F U RERFD 15& L
TIEMRE NG L TCWD AR A AL LT, A —/3—FFH A N3 TchH 5 CLA T
HOEM D L7-BFAR S o A X XF Col-0 (Z(E)-2-hexenal %% BiFET 5 &, ¥
L7z, &5, IEMMBOHEERITH S Tiron T A /NVEVEETH LN L O E LT
B< E(E)-2-hexenal (2 X ARNGIFBEI N0 o7, TNHLOREENS, vaA XFXF
\Z(E)-2-hexenal Kfik % BiET 5 EIEMEMBENERTH Z ENbhoTz, ZOIEMREDA
B, HIVIC X 2 BFEICE B2 ) MlE Ca2+iEE FRHICEE L TWaAnE I, 2RO L
NI T2, T A )V EVERIFELE T C AQ #RIZ(E)-2-hexenal KA % &% L, Ca2+HED 3
FeaFHAI L2, Ok 5 (E)-2-hexenal [IRDRFEIZL DT 7 A4 Y OIRKN, T ALY
VEEDIFE FCIEM A BT, ZOREREN S (B)-2-hexenal # %K L7z 1A XF X+ Tl
FPIEMEREENAER L, DO THIRE Ca2+4 A BN EFRT2Z Ebhotz,

Wiz, EHELZHIIE Ca2+A 4 BN D, EBBICHKT 200 E i,
Hifash Ca2+A 4> DOF L—4%—Td 5 BAPTA 25\ IANHT X T nED Ca2+A 4 D
BHZRETZLT =AYy RKOWTFANTH LN UDAHE L2 AQ ¥% ocimene =°
E-DMNT. (E)-2-hexenal %A T L7-, ocimene X° E-DMNT OKIKIZHEZTET D &
NT = ALy RTRELL 72 AQ BREOFIENIRILEE AQ Bk & lb Tl Sz, 72 b5,
ZD2ODKIRIZEIE LI Z LI K-> THIRE TN L7 Ca2+1 A %, ANV TITH
KT HNEMNED Ca2+A A ThbH, Tkt LT, (E)-2-hexenal ODXIRIZEFET D &
BAPTA H 2 WINT =0 ALy RTUEE L7 AQ FROFEIX, & ICHmOLEE AQ K & X
THIH S iz, T72bo 5, (E)-2-hexenal DEKIZETE L7-Z LI X » TilaE cHmL7-
Ca2+1 A %, WTEM KONk 5 Ca2+1 4> Th 5,



IS OFEBRFEFIL HIV O(L20 IFHIEN Ca2+A1 4> ORE EH %2 4726303,
ocimene X° E-DMNT & (E)-2-hexenal (&L - T Ca2+A 4 DJE (Hk) NEL->TND
ZEERLTWD, Thbb, ZFINEDBEIIND D V7 F MR- 03B O FESE
WCE-oTHERRDZEETREBL TS,

QT vV % RIKDYER

vaAXFRFTDF ) AZa— REINTWD 620 GPCR AV Y 1 V5T GPCRI~6 1%
Wb v A XFXFTHRIL T2 THBE T TIERNWI 2R L, oM
W LN T TCRBENT 21T o728 2 A, GPCRI, 6 1346 « B TRBEND I B Ty

ICON CHREAEDEINT A2EAN D -7, ZOMANL 3 BERGC ¥ 37 @a‘ﬁ‘7i / I\
f%éamzkﬁ%\ﬁ¢$ﬁ%Wf$WUTmto_h_ﬁbf GPCR2. 51ZAE -
GPCR3VIZET, GPCR41FZE, HET, ZHEIMARR LV LRBEN LT,

ZHIBH D GPCR AR NE SRR E LTHEIEL TV A E 9 iR 5 72DI2, T-DNA
N KA BARIZ O W THEM R VT NSRS DI Z i ~72, GPCR4 0 T-DNA 4 AR K HE
EEAR gperd BRDERHENVEL DL, TV URICKHT DIEEMEE K> T D EHEE
SNDHFERNEONT, £Z T, KALDOBEEZfE L LT, gperd Bk & B4R Col-0 £RIZD
WTCT 7D BRI KT DS A SR Ao, MR CHBMES 2 A BEREITSE LN
RnoTn, o, BHEMBIZEEL LTT 7YY UBRISHT DS ME B FHAN 2N R T
JEEICET R DR o Tz,

@HIV 25MEZ 5 2 5 EHEE R ORER

HIV OZ /R ERBET 550 1258 LT, HIV AV aA XTSI 2 5 AFEH %
NLHZ LT L, HIVICK DR RREBEN Z /RO 52 N TE D & ZOMEMN G HIV
SERERETDHIENTE A, EVIHIEIKETH D,

v XFAF & HIV ICHB L CSESERBELB I oo, TNHDHIH, vaA
XFRXFT iR %Z HIV IZFEFET DL, DIBOMESIRICEE REEL 525 Z L3 bhho
77 PRBR Lﬁ_ HIV® 5 5, & <IZ bornyl acetate DR DIEIRIAE % . borneol 3B D ek
DIERAE » k% FHE L7z, borneol DXUKIZHEFTET H L. MOEURN S BB, RO

ICFE THRENAEZ TV, 2 glycosyl phosphatidylinositol (GPI)IZ T-DNA 234 A
SNTWND COBRA T =2 —% o FOROMEKE L & TH KTV, ZDOMIZARD MR
RGBT, Trans—2-hexenal HIROMEIHIBIRZFFHSZ LNMON TN DD, RO
e K TH5RIT 0o 7= RVRA— VDL Trans—2-hexenal & [LE 7 DRI
BTV d &b s,

BOHELCHLICE T 5 L HEE I A B FDIEIZETT 5 bornyl acetate & borneol
DNRAFIRTZD, BIEFREBUCKH L THEREBIIFEB O bNRNoT, £ZT, ZD2
DO HIV B DBAR T B~ DB A MR~ 5 71?7‘) L&Y DK BiE LTe >
0 A XF XY D total RNA ZHER L, DNA~A 7 07 LA Z#HOCTRIAEOE(LT D
BB T2HE Lic, ZOME, AL DNA F v 7 EfdE LTz 14, 000 BE 70 5 5
354 I T ORBFENLLZIL L TEY ., bornyl acetate TiX 73 BT3B, 61 &
5 OFRBLENWA LTz, borneol TiE 89 Bin FDOFRBLENIEIM, 201 B ORHIEDN
B LTz, ZOHIZIX bornyl acetate THELEDSHEM L, borneol THEIA I 5 9 BT,
bornyl acetate THHENJHD L. borneol THINNT 5 3 Batidbo7-. T b DEMLE
%75§3“— RLTWAZ U ARZEIL, WINLHEY TINE TIZH LN TV AZHERL X T

B 7 IWARE RS N7 E L ITESISeE T — 7 QLT e o T2,

Flo, RICHFTDIENSEX NI EE2N LT ONE I DERD KD fﬁ?&%ﬁf;ﬁ“
77. bornyl acetate & borneol TNENDIEFE MM, (H) KL ()R, ORMEEBRR S
5k\ﬁ@@§¢ﬁiw?ﬂ@MA%L0WT%\GWMW)W&%@LT&U%W%%



hH 2T, TOX D RNFRMEEOENDET S Z L1, HIVOERR Z 7 BTk &
HZEIWCE o THBELTWD LTSN,

Wz v A XFXFDEMS (Ethyl methanesulfonate) ZEFRZ8HLR K OY T-DNA i A% /K$H
ZEBARIZ% LT bornyl acetate, borneol WLFRZ1TUN, fROFREL(LZFEIE L L CHli{bS
WNZ KT 2 IR ERR ORI H AT o 12, Z DR, bornyl acetate FERSZMEREADY 3 Bk,
borneol FEREZMARMN 3RS DN, ZNHDOERKOERIMN 2R E L L5 & LR, K
Tuyxl FOKTETITIEHICEDRI ST,

O A aHOVET = v U ZREERTOHEE & FEREMAT

s HIV %5295 T 200 I 2 iR 3 2 PR 2 HE 6D 5l e C, K7 E DR BRAE N
ERRT DL TEEEZH O L T REEZMIE U, FrZ, B0V & ZDOZHFEN
BRIZBIR T 6N TND Z &0, RO FHEBOMIEIZIIATI R TH D, ZNETIC
T avuYa UNTOHWZFIZONTE L ORI SNIZRER. 1 DORTEZFEITN
ANARBNWEZRKTHIENTEDL, EWOIBRIZHDL Z LR D> TND, Thbb,
1 O2DEWEE K ODIRTESZRIRICE > TRRII, < OBWN 1 DORTEZFRIZE -
TEHEIND, EVWHIBMRICH D, 2D LX) BRI D LW EEEDOIEIZE 5T
REETHD, 2T, BWERBEZRENT : 1OBRICHD LHESNAET7 20 E®
COZRIKICER LT, 28R bIE, WY = a T T HEORFEE T B 7 O IR R
REVVETHY, FOSZREBMBOMN 7 2 a0E L 2B TR LWL S ICFEFEOM
TP EZETDHI T RERIREREH W EHIFf SN TH D,

ZZ T, WO ELDMENZEINTWDIA aTONT7 =T DOERS THDHAR
vEa— VOSSR EEL TR e —= ST A5 LI LT,

A AT OVET = v F U RERITHEORAFFRIZHEB L TWD EFE X, T AR OMA
DcDNA 747 Z7 U — (£ 3000 7 m—r) ZAERK LTz, v avya U ORRESZFED
DNA MEHESN 2B BIZ L TPR 7T A ~— %Kit LT, 2O T4 7 7V — LIRS KE
ot cDNA ZHEIE L L 9 & LR L7z, %I, MRS BIE S0 DNA H RS 4%
ThiHTDICyayya Rz e A aTIEEIOELPEN T E A LR oTz 2 L3RI
DIFRKRTH D Z ERNbhoT-, RIZ, A AMOM OGRS A Ak DK D cDNA 7 A 7 F
U—ZER LT, FREDAD cDNA T4 7TV —EDEEEDT 4 T 7 LYY VAT
V—=2 7% AN TAHREOMMATET THREL TOHBIEFWT A 112 7 o — 0 ZHJEL T,
NG OEIEFNEZRE L, Bive v a 7 ET U LD REE@BHALTH] (TMHM) % v
THIL7=& A, TRIEEBRR G & "7 g IBAIZRIK (GPCR) & HEE S 585 W
Z 1O A,

Z OBIEFW 5. RACE 4 VT cDNA 2ERSIZE L BuoR! & 64 L7~ (DDBJ
BERTE AB059431) . BmORI VX4~ ) LA ET8 DTV NZa— K&, &F 9870bp. 430
TR BRI G725 GPCR CHEE LTz, ZO@IGFENA 2 ) LADBAC TA T T —IT
KL Two 7Lzl ZA, WREK (KR 72, AR IN) O 7 JeiRIZHERE LTV
oo IA AT DI ALLL THDHDT, ZDBLEITA AETANIFBL L TWD EHEE LT,
ZOBIn T OFRBLE A 2 OAMEE (I, BEES. . A, BE, B (I2OWTHRE
BT LT L 2 A HEE E B Y A Ak o fififl THREEAYICIEEL L TV, BmOR1 X3Pk
4 BRI DEREED NP S, B 2 U CEE SRR A CRERMICRE L Tz,
GenBnak [Z&Ek S LTV D IBIA T2 X8I LT, BLASTx & H\VNTC Bmor1 Y& HELH % M R
MBET DL, A XN OL A THRRIICRIT 507 = v F o 2R ES T
HR13 E i bFRIERE <, 41.3% D7 2 BRIREN—FK L, 7o, RROBRESZEIRE
L& L I FRFEBZER L2 E 25, BnOR1 1% HR13 Z2 & T\ DD F A HZ3a k)
DR SZREEMELG & & BICMNL L7277 A X —% R LT,

SHITAABEI R E AW T ca® UGG X NI EBIR T BuPBP & O _EAZG# insitu
INATIVHALB =2 a3 &I79 & BunOR] 2B L TOWAHIIE 7 = v kG H o3y



G3E(n A BuPBP & B L T Al EN T2 (K1), ZoOZEMEEIX. 2 ETIZ
F AR AT 20 B UG R o a— 1 L OE ISR OZCMEE & —F L Tu
7-DT, BuORIFZME7 = 0B 2R =2 —0 o TR L TWA LiEm LT,

Z 3 7E BmORL OFEREN 1 A =2 T
TxOEFLTHDHRE T —LDZRIE
ThHDHIEEMRTHTDIZRO K D72
FEER A B 7257, BnORL BSARISEHL L T
WIRWRA R TZ DX R3S
T, 2D ARENAR L Ea— &
® 75)}: g 75)%75)&) DI lic LZ’:O HA =T 1 BwORI & BmPBP DG A, in situ~xA 7V 2 A
K@%#éﬁ%ﬂot@%éﬂﬁfﬁﬁ4 Tiomt, BaORIBHPERIND () 13 BuPBPIMERIE (i)
IV BnORI & # N Z X EBAGT GFP (ciEn <5, ER: AEAT 7 4 G f, AR RES
L OE BTN AT TDORAR 7 7 14 “HA, scale bar ;50 4 m, Sakurai et al. (2004) Proc.
E%L:F_ZQ% é“@ff\ %@%H%‘éfﬁéﬂito 5 El f?jé Natl. Acad. Sci. USA 101: 16653-16658 K ¥ fixd,

WZZ DN SPUE LT A 2 H DA Afilifg T, GFP IZHKT 282 BETE =0T, B
F DR, BER AR L=, £ 2 T, &Is+F BuOR] Mz 7-3%F =1 7 A )L A (HyBmOR1)
AR ST, P LT A A E 15T,

ZDA A O ZE Y B T, R va—LiEivseaz i L CitifEN (EAG,
electroantennogram) % itdk L7-, BmORl BAin AL % /X% = 1 v7 A )L & HyBmOR1 Tl
L7z A A Dfil IR v

—VICETISEL, 512 e
D7z UKy THDHAR j
Y ERATINE Ligiro Tz : bombykal 2 HyBnORI &Y A Afififs O > b =
(X2), 2t ORERIE, : —VIZHT B BAG S, Rt a—ib
BmOR1 3% A 2 HOM7 = 1 | ooy L SIERIEDAEG AT 23D FAC Jis
L NS = W bormbyka %, Sakurai et al. (2004) Proc. Natl.
FrTHOLAEI—NOR l Acad. Sci. USA101: 16653-16658 J ¥ #z
FETHDHZ EaMmFL 1 [
. L L
HAOMANE . & BT o]

0.5 sec

250 GPCR Bl %7 v—
=7 L. BmOR83 (DDBJ %k 5 AB100454) . BmOR3 (DDBJ k%5 AB186505) & s L
7oo BnORSH 13 EF SERERMEHDIFET R COREZF =2 —a  TRELTEY,
BEBIDMRAE STV DI 2 R IRIHG 1 ORSSD DAV Y 0 7 Tdh % LG 4 L/ B Gaq
ORFET 7 A ~—% A7z RI-PCR IZL 0 A 2 W filfy TRIF 5T BnGag (DDB]
eSS AB105070) ZHBEL7Z, BuGaqlXGaq ¥ v X7 BOANLY 0T Th S,

O©AA AHMET =0T ZEEOT 7V J1 A T VYRS T 5% & V7o BERE AR AT

HA AHET = v T R BmORL OFEM 7o MSREMATIX, —RICZAREBLE 2T 7V
717 A HF )V (Xenopus) IIMIfE THRILIE T, EREHFEERICI > T I ebihv T 5,
ZZ T, CREST DA U NR—TIIRWVN, ZOREOE— ANE TH 5 H KT - fIF TR
L C R AL ik S N Aoy (ol

HAATNLHEELT-CH RV oV T 2=y FTHHBGaqd & HITBmOR1 % FE 5,
SHTINRAIZ, RN EF LD I NE TEHRENISET DL LML TWD 47
DEWVITITISEE T, A a— A RTICRERGFNRINE L Lo, 7 = v U2/ K
DEWY BT REFRMEZGEHT A Z ENTE 7=, Lo, BmORl DR > B2 — W Zxtd 5
EIZ10pMTH Y, v a vy a vz b HEEL 2l ORI A RO BT % BfE &
FEAENDLLRNST-, Thbhb, 7T SREOBFMCH LB ERESREH
BIsZLixcEhnolz, 7= ZFIh0DLLIMPORFRAELTND EE



2Nz, T2 THRANDNERLZDIT 0r83b EHE 77 2 U —Th b, —RICEW O
I 1 FEORTZRRIZTNEI LTS, LirL, Yavya U ORESZEIR
BIG 7 & U CHEE SN 0rS3hEia 113, 1T & A ERTORRESZ R T 1 FEO
MRS I & LB L TS, F 2T, F RO TBnORI & BnOr83 4t FiEwk
in situhybridization 2B Z7>THh D &, BuORl DEEREMNHH ST = ox
WL 52 M D 4TI BmORS3 DR EFEW M TE 7o, M7 = v VRS M Tl
BuORI 3o BuOr83 & L3 L T\ 5 Z L1272 5, # Z T, BnOR1 & BmOr83b% L2410 cRNA
DIREWZET 7V 717 AT =)V OIFFIEIZIEA LT, Z OIFFAE CIZMiaiic 3517 5BmOR1
@%ﬁiﬂwgﬁ THEINLTWE, &E51C f/E:—wmﬁmﬁbf\mm1kwm%i
%ﬁéﬁt m&mfimﬂ%m%ébt (2% LT, BmOR1 & BmORS3 % L:FEHL X
H7-5% i#@ﬁiw?ﬁ/@m#ﬁ/tn%w%fﬁf% RELE, ZDEE, B
mﬁiﬁmpib R Ea— LZROBMEIX 30 MTHHo72, ZHEINETITMOLN
TWbin vitroll BT HAEWZEOBEO NI D b HERESIEENE N, 25607
7)ﬁ/%ﬁinlm@+%mwﬁ%%#ﬁiﬂmmﬂﬁ/tz~W%mw@Rﬁ&E
FRETSRTIHIZEZHALEZLDOTHY , BuORl NEHEVWRLS R Ea— L OZRIKT
HDHERERT DI ENTER, 2. AR L TBmOR3 230 A 2 M7 = v O ER S

ThHREINVOZFIRTHS Z &bt LT,

DZF DM OB E B RO 7 = 0 L 2RSS T O HEE & BEEMAT

SERR 1T AR O CREST Wi B C7 7 U A1 A H )V PRI AR % oD fefee Az BEH 2 i — A 1
ALTDOT, ZNZEZHNWTZOMOBERE RRIZOWTHHET = v ' U SR IKELE T DY
n—= 7 CRRET R B T o T,

HA AHOMT =0T U ZEE BnORl OT X/ BEESIHi%E LIRS 74 ~—%
WTC RT-PCR Z#1TVvy, =274 (Plutella xylostella), = VU4 (Samia cynthia), 77U =
F o (Mythimna separata). WV /J XA 4 (Diaphania indica) »HFIEFL 3. 2. 2. 2
T OB TW T 2157, 2 OW 735 RACE % VT cDNA 2EFES|Z2IE L.
aF AN SELNTZEYZ PxORI, PxOR3, PxOR4, =V V2B ScrORlI, 79U 3 Ui
MsORI, MsOR3, WV ) AA THE DiORI, DiOR3 L4377, ZHHMMOHEESNDLT I/
FRBCHNI T A 2 T DM 7 = 10 F SR BnOR] & 34-46% DT X BRFEIEN —F L7 T
7 x0T URFERGEMEL S E Lz, R L TERTNOENS 7 2 oG 2 o8
7 '8 PBP &{n¥ PxPBP, ScrPBP, MsPBP, DiPBP %7 m—=127 Liz, ZNHNHLHEEIN
57 2 BREINIE SN TWAEME BB OPBP & 36-86% D7 2 /i T—H L7=D T,
TR UFEGE NI EOAINY 0 TBIEFThD Effm LTz, S 5HIZ 0R83b 77 IV
— B RIEDF N a SR a—= 7 L, FNEN PxORS3, ScrORS3, MsORS3,
DiOR83 L 43S T=, ZH OO HEEESND T 2/ BBEHNIIF A 1 3 7 g 73T DOr83b
L 61-65%, A =24 D BmOR83 & 79-83% D7 X ik CT—H LT,

M7 = 1T U RIRGEREG T2 OV TA R & A AKMBRIZIS T 5 3B R B % fghT
L& 2 A, PxORI, PxOR4, ScrORI, MsORI, MsOR3, DiORI XA A D ZE BHy . PxORS3,
m%@@fx®%ﬁf%%ﬁi%;T%é#ﬁX®%ﬁT@@m IRHELTWDZ L2k

i L7z, PBP FH{ELEAR 7 & OR83 FHLIE S T IXWTiIuh A A & A R[5 Ofilif ClRIFREEIZHR
5éh(h5 L wRER LT,

WIHE T = v & U RINMEMEE & PBP ALY a V8af & O EER in situ /™A
TNVEA V¥ — g o &FTo72, PxORL, ScrORI, MsORI, DiOR1 L [RIFEH kD PBPFEEIS T
XA 2 Dfilif OPE T = 1 ' A %mbtﬁw%ﬁW%%TEEWﬁﬁtﬁ%kPw*ﬁ
PBETO T FNAERHER LT, A L — P — TS 22 CapflcBlsz L= L = A,
SRRGERIEME 1T PBP A0y 7 RBaIC L > THENTWZDO T, 7 zn®r5%
R E TR TSR =2 — o TRRENIZEI L T2 e, 7 zuE %
RIEIL T TH D Z LIIREN W E R LT,



F IR RRBET & OR83 ALY v VBE - ORBUMIA O ERRIZ OV T, HARE
insitun{A 7V EA ¥ =23 2B o0, SRIRELF 2L TV DR TIEfst
72< 0r83b AV Y v VBT HRELL Tz, O0R83 ALY v 7 &3EHL L T2 Ml k3

HET = o ® U RERBE T EZRBL L COAMIEOEIG X, PxORI T 57%., SerORl T 94%.
MsOR1 T 54%. DiORI T 62% Cd 7=, OR83 A /LY 1 FIE A FEH L TV 5 D 45 LL
T o U ZRERBEFRRIL QW2 T740bh, A OB S RO
P ENE T 2 o' U RIEEE Ao TS Z LT D,

WIZT 7V 1> A T VIR C R RE S 1- & OR83 A /v Y b VT BE - # Bl &
TeORREMIRR 2 -V T, [AFED A AT M7 = v U pls TR L. BRUSE 2 HIE
L7z, PxORl & PxOR83 ZILFHLIE/-IIRMIITI=F D 3 BOMT = v sy
( () 11-hexadecenal ( Z11-16Ald ) . (2 1l-hexadecenyl acetate ( Z11-16Ac ) .
(2) 11-hexadecenol (Z11-160H)) =N FITHIL L7z & Z A, Z11-16A1d [ZHRFFANITIGE L
7oo FHIBUMALIL Z11-16A1d [ZHRFEERAFHIIZIRE L, ECH0 EAY 0. 83 uM, BMEAS 100nM T
Ho7-, PxORL &4 =277 OR83b 7 7 I U —"T&H 5 BmORS3 & A EL X 7= IR T4 [H
FRIZ Z11-16A1d \ZHERM 728K 2 LT, AR Tﬁﬁ%“/ﬁLtO%%77‘U
—T& 5 ScrOR83, MsOR83, DiOR83 ZiLE & HBH I B T-HAI1CH . ﬂl%MdtTKb
% L 7=, PxORL ., PxOR83 & %& Hi i fa | i:rv“ﬁ@r$71u%/ﬁk &
(Z11-16A1d:Z11-16Ac:Z11-160H=50:50:1) | iTl/Tf%)lefl6A1d ﬁimﬂé:ﬁﬂ%%E§0>ﬁs2§b§Zf
BT e, aFHOM T 2o o RITEK S T L ITREN RS RIENH o T, %
NOPZRLTNDLEEZEZXLND, UL EORERI G, PxORL X2 F T OMT = v Ay
12 ThD Z11-16A1d ITFFRIRZHIKTH D L iim Lto@®ﬁ7mm%/xﬁ¢u0
WTh, 77V DY AT VIR Z AT W RERELTNDEZATH D,

ZHETIZH BN TV D RIHROIR TS AAE 108 BIn 07 I/ BESIT X TIZHOWN
T, BB EER L CAD L, BIINED TEEERT2DIIEEAET TAX LT 5 L
IXTERDoT, TRUCH LT, TRNETICHEINL TS, HDHVE CREST mkr e
=/ hCrua—=7 «BERIE LMY = BB oS/ IEH 5 VIEF OEfEsE 1. &£
MFEIZ DD LT RTMNIR Y T AX =2 LT, —ROBRTZHERNZEL ORI
ENDE T XL ELTELDIZX LT, BEAR RR M7 = v ® o5 I3 72 1
DOMEHRRTEZRENGHEL L CE b &, HEETZ D,

QWFZER R DA B IR S N D2 H
O O HIV 5 254K1% GPCR 72 % LAV

YA RFRAFDF ) AZa—RENRTWD 62D GPCR N HIVEZREKTHD, LW IH1E
HERRO G LA T T O, HIV IZERETHZ LIZL > T Ca2+A F D EF LT, 2
AUE GPCR D ¥ 7 F WARERDIEMHALEN TNWA Z L 2 ) R bEL DO TH-o7=, Ll
GPCR DY 7 FNWRETHEREEXZ L TS ¢ # o 3I7H am%7nﬁyb%:~btf
W5 GPAIG Bt A2 KRB LTV a A XFXFThH, Ca2+A AV M EH L, A XF X
T2 1 985 6 X oI EDar T 2=y hERELTWTH Y7 FUREI N,
Z & T THIVEZRIRILGPCR TH D) & W HIEERHUIEE SN L IcBbhiz,

UL, HAIHOMT 2 aE L ZH/IRIZGPCR THAHICHE b HT, RrEa—L%
ZRTDHENa+ A ARk A A7 Y, BT A U NTIERIR R ERDITEND Z & & BT
Tro ZAUIHERD GPCR D G X NI EIZ KDV T NVAREEEEZ R ET S, Ly 7
IEEHETH 5,

L7=Mo T, vaA XFXFoHIVZERIL, BOIOGEEEB D GPCR h Liviwy, 4
%, vaAXFTAFOGCPRBIFEI/a—=0 T LT, 77U 0 A0z VIR E H
WC, HIVEZREINH DD E 5, HERETHHFIE LR 28> TRV,



@ KHLD HIV Z BAKIZHOWNT

AT ERIZLDETHELL OEBE RBIT 2 DL EO(LEMEDREMEZET7 20 ®
CELTHIALTWS, AFEEICBWTH, 10BN SEEOME T xne %
REBEMEE T2 7 e—= 7 LTC0D, ZIHIZDOWTT 7 U I A = VIR %
BRE2HNTU T NOREEZEDTND EZATHS,

INETITHEEARIET DI ENTELEIA TR T TOMNT = v ® U HIRTIL,
1ODOZFEN T OO T7 2 a T 2T EFRICZEL TNWDLZ Enbhrole, BEDL
SHOWET 2 v E U RGENENICONTEH, FENRSEFERH LD LB 2 BRD,
P77 = 1 O O EREE DFERPERL SRR & | 2D OZRFRT X BRECS O AL
RS L WO MIGEREH S NI D I ENARRICR D TH A D,

P77 2a ' ZR/RIRICR LT, FAM v avya URTORBZRIERO Y T KR
D TRV (R, ZHE, Sy auPauRzos ) Alla— RERTHHIRE
ZRMELRTIL 62 THLDIZx LT, HBOBEWWENL DN N EHEE SN T
AV

KELDOMRFEZ KD HIV U H o REERMEIZE S THA I ? K ThHNFHEOWHE
ZRERDNEAFIETH D EARET D L, BT HIV DLy D% EEIER T Z
Ll b, FH95HL, M7z U0ZR/IED X ST, HIVOLSEEK 1 DIZDWT 120D
RS BENH Db Lt KO BEZFEO U 7 REERMEZ O THRIZN
HDOTH 5D,

3. 3 WEMMPAEET LT U F—DoFHEERYT GLERT: EH T —T)
(DWFFE S0t PN S VB R

~ A RHEY) - BAENE S =R Y = O = F AR, W2 .o &35 YA A
EHRDHET VR THD, ZOFRTIE, v AOENBHELY =ICRELZTD L, HR
VEZ = 255519 DRy 2 U U, iR = oW & e 2 BlllE &4 = 0 JaET 2 5 6
H5, FBREESE LT, FALREDT AL A4 REH Y FAREAFILNREESIL TN
D, YADEIIBEOREELZ G2 TS, BEMEIITFEINRN &0 s, BEMEY =
NEERIC~ A DEITHER DY ZERSEL Y VX —%5UW L TV D aTREMVRIR S
TW5, 6, BFELS TR, FUEEROREFEND GEBRRINBETHZ &
NE, B =fkO= ) X —DERICE > TREEOFTEL., HENEBE LT
REFEBEZQERED ZHET DI AONETY VH—DFELRBRENTWVD, Zhb
DY T F—OWIE, OB CHEEBEOMRNICTE T2 & L blo, BENGEIEY
PRETODEHNISHT D ZENAEETH D, T TARIMETIE, Znbox= Y ¥ —%
T2 L2 E-DHE LT,

FINFfROT Y O F =T 57012, FOHREm L & bIchEARE L, #
DFEFE R FHEIEVEZRE Lz, A% ) — N AlEWIE —ERWEERRO L= b DD,
B LN ITIEE O FEMERRO b oz, I v~ ARNEDT Y o H—
AT 57010, BEEKIHRS L ORFEMBIRZRE U, R 7852 1 E
Lize LU EL, ZHOORELIEMEICHBRMENZ L, EHE2EEL L TRENS
T UH—ENERIT D 2 LI TR CH -7, T2 T, BEMEO) v~ ANET Y &
A —WNEEND EHE SN D BEIE KPR OR ) 2 IR EFLE KPR L D & L Lz,
AKBHIE % B3 H NMR 72 & TNCFAB MSAT L7 f . ksr & LTI I /LS 7 L7349 0.2
ppmE EFNTND Z LB bhotz, HBEEIINY —REECIIIERFEICHLTITH 1.6
fEminole, LinL, MBEMESFHEIEMEEZ R TIEI V > T AOPRED 1,000 ppm TH > 72
ZEDNDL, BB Y U —EEE 2T\, IEBBITEER SRS BT D EE R OHTEY
THDHDOT, FTINF=REETITHLRA BV AR, ZOREL L CILBmRAEMmL



T-AREMEN B D,

NEZICRBEENT ) v~ ABETIE, BEMABSIEEG L COkaRkbhd Z tick i
A N LVARPNDEEZOND, TITRIZ, Vv~ AONET Y VX —FE/MWE E L
T, WA N L RIZ L > THEMNT AW ARLEY - 77308 (ABA) ICEB L. T
INF ZNIRBENTZIEIZEBIT S ABA O&F&EAL &R OFEIEE 2 /TR R, &
I CIIKBHE T O ABA 23 2 892 Z ENRBO LN, 2D EiX. ABA NBEME
DODRNETY U H—fEffi THH Z L ZRB L TWD, £ 2T, KR (+H)-ABA DOIEM: %7k
DL BT, O OiEE RRTL L0 ABEEDOIRNWIERIR(-)-ABA OIEMES i~
WElOFEMRER TlL, RH)-ABA X INF =/EFZ EM T2 1 upM ML ETHE
TRy DFEIEEZ R LTz, BED ABAREDK 7uM TH 5 DT, ABA [T EFRITHHR
Ay OFEBIZBE D> TWAREEMENRE 2 bz, LovL, BEMEZHERET -0, 0
#%3EHED IR L7ZIEMERBR CIMEA L2 ) v~ AZEOFEREN K E < | (H)-ABA ICHE /24
R HEIEE RO D Z LT TE D o7z, FERBAD()-ABA IZ HIEMEITFRD Hv/en
o, THNHDOFRER LD . ABA IR FHFEFEN DT NIRO 5D & OO HELM:
ICZ2 L, WET Y VX —LIETHZ LT TERN-T-, BEELZBE V-G KIIER X
DI LZKBHEICH, =V U —TEEIERRO b o Tz, Atk b, MEOFER A
SOAERYEFHEIEERBE A R T D NER D D,

ZZET, TINYICHRT DHEBHROFTET ) X =R LI v~ AFEICHKT
HNAETY U E =B EFT > TE 0, HEREICHBMEN 202 ESREINMETH
HIERENLZEOREMIZIZES e oTz, LDIZ, RO HES Y X —fFH DT
DORHEER E LT, HFEREEOEKRLICE > T, D FUNT =R ~~ AL
ODERENFOEZZTIHIHLOLEHAEZETI2H0RHD 2 & (TH) ., Rz 23 23 TIX PR
BRI O—FETHLIBEEXT T —ERAREZET 2O L D EEHELTND I Ll
NHORENT-, ZDOZ L, FOEET I VP UNT =R FEIERESFFF—Eo ) o~
H—% WL TR, TORWEFTAGCRKOLDOLID EE W L2 RBL TS, 22
T, FTINF =DV E—MREOEELTHI-H, 2O 7 —DfBZRAT,
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Fig.1 Volatile compounds induced the expressions of defense genes. Arabidopsis plants were treated
with (E)-2-hexenal, (Z)-3-hexenal, allo-ocimene, (Z)-3-hexenol or n-octanol, and the leaves were
harvested at a given time to extract RNA. The relative amount of each transcript against the amount of
AAcl were estimated by semi-quantitative RT-PCR. Different letters at a given time in each panel indicate
significant differences at P < 0.05 (Tukey’s-test, #n = 3). Asterisks given with jar/ and etr/ indicate that
the values are significantly different from the corresponding values of the wild type plants at P < 0.05
(Dunnett’s-test, n = 3).
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Fig. 2. Activation of the promoter of VSP1 gene in Arabidopsis after treating with volatile methyl
jasmonate. A transgenic Arabidopsis harboring pVSP::GUS was exposed to vaporized methyl jasmonate,
then, GUS activity was detected by staining.
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Fig. 3.  Disease symptoms caused by gray mold (B. cinerea) on Arabidopsis leaves previously placed
nearby B. cinerea-infected Arabidopsis. Healthy plants were exposed to the volatiles emitted from B.
cinerea-infected plants (exposed plants) or from uninfected healthy plants (control) for 12 h in a glass
vessel, then, 5 4l of the suspension of gray mold conidia (1 x 10° cfu ml™") was placed onto the center of
each leaf. Necrotic symptom (4) and diameter of necrotic lesion (B) of the leaves 2 days after infection
was recorded. Error bars indicate = S.E. (n = 13). Asterisk indicates significant difference at P < 0.05
(t-test). Healthy plants were exposed to the volatiles from the uninfected (white bars) or from the infected
plants (black bars) for 12 h without the glass vessel, then, they were infected with B. cinerea (C). After 2
days of inoculation, the diameters of necrotic lesions on the leaves were measured. Error bars indicate +



S.E. (n = 6). Different letters indicate significant difference at P < 0.05 (Tukey’s-test).
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Fig. 4. Composition of volatile organic compounds (VOCs) emitted from gray mold-infected
Arabidopsis. The plant was inoculated with gray mold conidial suspension (1 x 10° cfu ml™"). Two days
after the inoculation, VOCs were collected by SPME fiber for 1 h, and analyzed with GC-MS (4). Peaks
1: I-penten-3-ol, 2: 2-ethyl hexenal, 3: (Z)-3-hexenyl acetate and/or (E)-2-hexenol (they were not
separated under the GC condition employed here), 4: n-hexanol, 5: (Z)-3-hexenol, 6: unidentified
sesquiterpene (CisHy4), 7: unknown compound, 8: 1-octen-3-ol, 9: unidentified sesquiterpene (C;sH,y),
10: Benzaldehyde, 11: 4-methylpentylisothiocyanate *: contamination. The amounts of the five major
VOCs emitted from the infected plant were determined as described in Method section (B). Error bars
indicate + S.E. (n = 3).
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Jenny Faldt, Gen-ichiro Arimura, Jonathan Gershenzon, Junji Takabayashi, Jorg

Bohlmann

Function identification of AtTPS03 as (E)- 3 -ocimene synthase: A new monoterpene

synthase catalyzing jasmonate- and wound-induced volatile formation in Arabidopsis

thaliana
Planta 216 : 745-751 (2003)

Jun-Ichiro Horiuch, Gen-Ichiro Arimura, Rika Ozawa, Takeshi Shimoda, Junji

Takabayashi, Takaaki Nishioka

A comparison of the responses of 7Tetranychus urticae (Acari: Tetranychidae) and
Phytoseiulus persimilis (Acari: Phytoseiidae) to volatiles emitted from lima bean leaves
with different levels of damage made by 7 urticae or Spodoptera exigua (Lepidoptera:
Noctuidae)

Applied Entomology and Zoology 38 : 109-116 (2003)

Jun-Ichiro Horiuch, Gen-Ichiro Arimura, Rika Ozawa, Takeshi Shimoda, Marcel Dicke,
Junji Takabayashi, Takaaki Nishioka

Lima bean leaves exposed to herbivore-induced conspecific plant volatiles attract
herbivores in addition to carnivores



Applied Entomology and Zoology 38 : 365-368 (2003)

Takeshi Sakurai, Takao Nakagawa, Hidefumi Mitsuno, Hajime Mori, Yasuhisa Endo,
Shintarou Tanoue, Yuji Yasukouchi, Kazushige Touhara, Takaaki Nishioka
Identification and functional characterization of a sex pheromone receptor in the
silkmoth Bombyx mori.

Proceedings of Natural Academy of Science,.USA 101: 16653-16658 (2004)

Choh Y, Ozawa R, Takabayashi J

Effects of exogenous Jasmonic acid and benzo (1,2,3) thiadiazole-7-carbothioic acid
S-methyl ester (BTH), a functional analogue of salicylic acid, on the egg production of a
herbivorous mite 7etranychus urticae (Acari: Tetranychidae).

Applied Entomology and Zoology 39:313-316(2004)

Gen-Ichiro Arimura, Rika Ozawa, Sohich Kugimiya, Junji Takabayashi Jérg Bohlmann.
Herbivory induced de nove synthesis of (E)- 8 -ocimene in a model legume, Lotus
japonicus.

Plant Physiology 135 : 1976-1983 (2004)

Rika Ozawa, Kairo Shiojiri, Maurice W. Sabelis, Gen-Ichiro Arimura, Takaaki Nishioka
and Junji Takabayashi

Corn plants treated with jasmonic acid attract more specialist parasitoids, thereby
increasing parasitization of the common armyworm.

Journal of Chemical Ecology 30 : 1305-1317 (2004)

Yasuyuki Choh, Takeshi Shimoda, Rika Ozawa, Marcel Dicke, Junji Takabayashi
Exposure of lima bean leaves to volatiles from herbivore-induced conspecific plants
results in emission of carnivore attractants: active or passive process?

Journal of Chemical ecology 30 : 1797-1808 (2004)

Kaori Shiojiri, Junji Takabayashi
Effects of oil droplets by Pieris caterpillars against generalist and specialist carnivores.
Ecological Research 20 : 695-700 (2005)

Takao Nakagawa, Takeshi Sakurai, Takaaki Nishioka, Kazushige Touhara
Insect sex-pheromone signals mediated by specific combinations of olfactory receptors.
Science 307 : 1638-1642 (2005)

Kyutaro Kishimoto, Kenji Matsui, Rika Ozawa, Junji Takabayashi

Volatile C6-aldehydes and allo-ocimene activate defense genes and induce resistance
against Botrytis cinerea in Arabidopsis thaliana

Plant and Cell Physiology 46(7)1093-1102 (2005)

Maolin Hou, Junji Takabayashi: Yooichi Kinoh

Effects of leaf age on flight response of a parasitic wasp Cotesia kariyai (Hymenoptera:
Braconidae) to a plant-herbivore complex

Applied Entomology and Zoology 40(1)113-117 (2005)

Taro Maeda- Junji Takabayashi

Effects of Foraging Experiences on Residence Time of the Predatory Mite Neoserulus
womersleyiin a Prey Patch

Journal of Insect Behavior 18 : 323-333 (2005)
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Yasuyuki Choh, Soichi Kugimiya, Junji Takabayashi

Induced production of extrafloral nectar in intact lima bean plants in response to
volatiles from spider mite-infested conspecific plants as a possible indirect defense
against spider mites.

Oecologia 147(3)455-460(2006)

Junji Takabayashi, Maurice Sabelis, Arne Janssen, Kaori Shiojiri and Michiel van Wijk.
Can plants betray the presence of multiple herbivore species to predators and
parasitoids? The role of learning in phytochemical information networks.

Ecological Research 21 : 3-8(2006)

Kyutaro Kishimoto, Kenji Matsui, Rika Ozawa, Junji Takabayashi

Components of C6-aldehyde-induced resistence in Arabidopsis thaliana against a
mecrotrophic fungal pathogen, Botrysis cinerea

Plant Science 170: 715-723 (2006)

Kaori Shiojiri, Rika Ozawa, Kenji Matsui, Kyutaro Kishimoto, Soichi Kugimiya and
Junji Takabayashi

Role of lipoxygenase/lyase pathway of host-food plants in host searching behavior of two
parasitoid species, Cotesia glomerata and Cotesia plutellae (Hymenoptera:
Braconiddae).

Journal of Chemical Ecology 32 : 969-979 (2006)

Kairo Shiojiri, Rika Ozawa, Junji Takabayashi
Plant volatiles rather than light detemine the nocturnal behavior of the caterpillar
PLOS Biology 4: 1044-1047 (2006)

Kyutaro Kishimoto, Kenji Matsui, Rika Ozawa, Junji Takabayashi

Analysis of defensive responses activated by volatile allo-ocimene treatment in
Arabidopsis thaliana.

Phytochemistry 67: 1520-1529 (2006)

Kyutaro Kishimoto, Kenji Matsui, Rika Ozawa, Junji Takabayashi

ETR1-, JAR1- and PAD2-dependent signaling pathways are involved in
C6-aldehyde-induced defense responses of Arabidopsis"

Plant Science 171: 415-423 (2006)

Yasuyuki Choh, Junji Takabayashi

Intact lima bean plants exposed to herbivore-induced plant volatiles attract predatory
mites and spider mites at different levels according to plant parts.

Applied Entomology and Zoology 41: 537-542 (2006)

Yasuyuki Choh, Junji Takabayashi

Herbivore-induced extrafloral nectar production in lima bean plants enhanced by
previous exposure of voaltiles from infested conspecifics.

Journal of Chemical Ecology 32: 2073-2077(2006)

Ryo Matsushima, Rika Ozawa, Masayoshi Uefune, Tetsuo Goto, Junji Takabayashi
Intraspecific variation in Kanzawa spider mites differentially affects induced defense
response in lima bean plants.

Journal of Chemical Ecology 32: 2501-2512 (2006)
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Genichiro Arimura, Junichiro Horiuchi, Takaaki Nishioka, Kenji Matsui, Junji
Takabayashi

Changing green leaf volatile biosynthesis in plants: An approach for improving plant
resistance against both herbivores and pathogens.

Proceedings of Natural Academy of Science USA 103(45)16672-16676(2006)

Yasuyuki Choh, Junji Takabayashi

Predator avoidance in phytophagous mites: response to present danger depends on
alternative host quality

Oecologia (in press)

Yasuyuki Choh and Junji Takabayashi (2007) Timing of two indirect plant defenses
primed by exposure to herbivore-indcued planta volaties.
Plant Signaling & Behavior (in press)
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Junji Takabayashi (CER Kyoto Univ. - JST/CREST) ; Kaori Shiojiri (JST/CREST) ; Rika
Ozawa (JST/CREST) ; Gen-Ichro Arimura (Biotechnology Laboratory ,Univ. of British
Columbia ) ; Kenji Matsui ( Department of Biological Chemistry, Faculty of
Agriculture,Yamaguchi Univ. + JST/CREST)

How to enhance effectiveness of carnivorous natural enemies in tritrophic systems
5519 BIEEM AR SH (R A7 Ar) 200248 H 4 H

Kaori Shiojiri (JST/CREST) ; Rika Ozawa (JST/CREST) ; Junji Takabayashi (CER Kyoto
Univ. - JST/CREST)
Daily periodicity in production of plant volatiles affects daily rhythm of herbivorous and

carnivorous insects
19 mEEMEFRAERTESE (KAY N7 7) 200248 H 4 H

Rika Ozawa (JST/CREST) ; Gen-ichiro Arimura (Biotechnology Laboratory Univ. of
British Columbia) ; Atsushi Muroi (Laboratory of Biofunction Chemistry, Graduate
School of Agriculture, Kyoto Univ. + JST/CREST) ; Jun-ichiro Horiuch (,Laboratory of
Biofunction Chemistry, Graduate School of Agriculture, Kyoto Univ. - JST/CREST) ;
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Takaaki Nishioka (Laboratory of Biofunction Chemistry, Graduate School of Agriculture,
Kyoto Univ. * JST/CREST) ; Junji Takabayashi (CER Kyoto Univ. + JST/CREST)
Synergistic effects of exogenous spermine and jasmonic acid on the volatile production

in lima bean leaves
519 FEEMRARESHE (RAY A~ 7)) 200248 H 6 H

Kaori Shiojiri(JST/CREST) ; Rika Ozawa(JST/CREST) ; Junji Takabayashi(CER Kyoto
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Daily periodicity in production of plant volatiles affects daily rhythm of herbivorous and

carnivorous insects
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Rika Ozawa(JST/CREST) ; Gen-ichiro Arimura (Biotechnology Laboratory Univ. of
British Columbia) Jun-ichiro Horiuch (Laboratory of Biofunction Chemistry, Graduate
School of Agriculture, Kyoto Univ. + JST/CREST) ; Junji Takabayashi (CER Kyoto
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Involvement of jasmonate, salicylate and ethylene in the production of herbivore

induced volatiles in lima bean
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Short chain aldehydes: airborne signal molecules?
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Short chain aldehyde-forming systems in plants: biochemistry and physiological role
Plant Oxylipins (Goettingen University) 2003 46 H 13 H

Kyutaro Kishimoto (JST/CREST) ; Kenji MATSUI (Department of Biological Chemistry,
Faculty of Agriculture, Yamaguchi University, JST/CREST) ; Junji Takabayashi (CER
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Effect of airborne C6-aldehyde and isoprenoid treatment in Arabidopsis thaliana on

gray mold (Botrytis cinerea)
Plant Oxylipins (Goettingen University) 2003 46 A 13 H

Horiuchi, Jun-ichiro ( Laboratory of Biofunction Chemistry, Graduate School of
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Biofunction Chemistry, Graduate School of Agriculture, Kyoto University .
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Volatiles of two monoterpenoids, borneol and bornyl acetate, induce different root
growth patterns to Arabidopsis seedlings
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Cloning of a male specific olfactory receptor-like gene expressed in sex pheromone
receptor neurons from Bombyx mori

18th International Symposium on olfaction and taste
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Possible involvement of microorganisms in the production of Tetranychus
urticae-induced lima bean leaf volatiles

X X II International Congress of Entomology (Australia, the Brisbane Convention and
Exhibition Centre) 2004 4~ 8 H 18 H

/N (JST/CREST), i v GRORAREND), fAa#E (L0 X - JST/CREST), A
BFE—E(7 U7 ¢y vaanr 7Ry, BRZEHAGIRELE. JST/CREST), &mflirOL
KAReWF, JST/CREST)
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