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WGt S, ENAKEEESNICB W TEEREE Z R L TWD I ENRHALMNIR-
oo SHOICHEDIL. BELTWAEROHEICL > TRAEST-T7 L ROERET LA A
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WHEDONZELTY v~ A-FINK =R, U~v~vA-vrAfFE3 hURE N, W5
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F—arTh. ZORAEOBRETAR A R W7 catr| LERTXD,
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DO DA FEIEROEEA N = X LOFEM E . FHEBEHENE & OREM%EICERET 5, £
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IO EZ O T HENARRIZR D,

AW B O 5 F MO OFEFRLLT O X 5 R R3S b7,

i D 2 M O AT RE DR 7' v — 77 TlE, BEFH MO KGE D | e e
WD) U —DRRLFEA =R LDOEALZEDT-, /-, BETHEEINIE
BE R OB SOV C BT 21T o T2,

T YU —BERICAL X, Ve~ AZRET LI I =CHALAEBEYH KD
Vo2 —O5 %R LT, F-EERIEMAEY & U CEERERISAEY (Pseudozyma SP. ) —
FEZFE Lz, Tt NF=3AMmAY L & Ok O ERBBROREENRE 2 Hh
5,

FERA N = X LOMINCE L CIE, ERET LV A R THDH AT A DA EEEHE
EFIZHONWT, ETUEM TH LA XFAFBIORIVva s/ 2HNTRE L,
Y a7 oONTIiE, A b L RIZGE LT EEN & EDO I Z 1TV, IE%HIE O
FREMEDNV R ST, F2, AL T THDL YV Y AT VBLEIC LD P Ut o a8k
TOEWAEFEFE & KIS IRE N EA2FIELT-, S5I12, BRDOH HMEEE WY % H
W T OFE A B = X LD 2D, MEETHL I P UNT=ITHONTITL,
WM\ B2 D G 2 B8 5 R OBK 21TV, 2z AV TRE THE XN 25 BE G
RKFSWEDOTEEEIToT2, IOV TIE, v aA XF X FDHWDOAEGGERS T
DGEIRIE AR « TR 2 VT, BE CTHE SN D KilEE s | WE O &8P EM Y O
BIDNZKRET D RKBO IS D I AT $kD DB 0 DRKEGEES I ORMED 1 >ThH Z &
BRI,

F7o. BETHEINDEREBHEICOWTIL, YOS I 5 EEN S LTH
hip T A 23— AOFEH 2RI ONW T, ZREBKEH =A% 72t GEEEAIH L,
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Wi Z AL IC AL, RE R S SRS M E O KEAS D W)~ D 5B O THRAT &
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WEMMMDAEET DY VX — O FEMIH 7 L — 7Tl 7INF =L HREIC
Ko TV v~ A< RERBEHRK Y EALERT DEE. FINF=fhHEkoz) X2z, %
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— DO - [FEERRTZD, EVREIC L D EREDFEEEOFIRMEN 2, TH0
HBEZIZES edvoTe, WATZY U X—%2HET D720, BELELIEFRERED KPR Y
D AT AT S TR, BEIZ K > TKBHEFT OB AL T LB 1.5 5, 77y
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FrvaFay, atHem, FINZ MR OMERR S EREL, TRICEEND
%45y Do & AEFIEMORIE E1T 9. OICITEEROF v 7 U —EBRkEEEE . &Eik
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TY VA=, BRETHEINDMEY DOV T I IARER O EFT O BRICEE /2T 71
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(D-2-1. DNA microarray chip (& K2 A KEERES T OWREKE TR AR RS I
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DPEZBZIRWAEREER TH D Z & 2R T 5, AP OFREIX HPLC/MS TH IR I,
O-2-3. FaE®—ZEVOMNT MR INT-ERBERELE T O m T — AN E T 5,
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HIET D,
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ECThDHI ENREINT, TOZ LiE, ABEFEREEFORBMGIAZ HWFEZRT, 74
LY a<wanR_FITH T AFHSMEN BRI N TIR T L2 2 e bEEES Lz, S 61,
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Ronlehotz, UL, % U FIEBMBED > 7 s iR OFEMEL THEE S 5 ERPEPR
BIETORIT, RARAKOLTRD LNz, S5, NEOY Y FARELIRREORE
THRMOBELV LABICZETHAZEDHLNERY, AZRKOEETIIV ¥ AE
VBN EICHEE IS, RRMOBETIIV ¥ AT VBRI LY FIVER R DO
FWFEEINDLZENRENT, 1o, WL ONDOEREWENR, REROBETCHARK
PDEREBXVLEEICZSFEINDIZEBRHLNERD, b D, BRETEMEL
SND VT T IMEERDOMAEDREIZL > T, HBREWEDO T L RBENLT 52 LR
e X 7- (Matsushima et al. 2006) ,

B DFOMEEICE VED OB S D EREME N B2 561X, de Moraes ©
(1999) 72 ENWK OHENREL LN D, AR T, FFEOMEZ IZBWTH, Bt
LA ORBLCERMEDE RN T Ly Rl MICRR AN ESI SR ZTHERH D Z
CHER LT, BB TV REEFET A AN = A LRLKMEEL & OFEIZSHORETH
L5, BABANGEWRFE CZ ORRBGEN B A TE 2 &1k, 295 LIZiEOMBH O —8)
Wb EtEZBND,



T FIARERE — 2 v A Uik — OB X OEEN A~ DR 5

Ty AT UEE (JA) I OEEISENY T MRERE O 1 S TH Y | AEEINERIC
EPE S AL, WM EOSIZ B 5 HE R WE Th 5, AHY) O NN E R B 70 KiGEh 5 | 1
REMWEDAEFEICH JADBREAESE L TWALEZLNTWD, LW Z, ¥ AT UBOKEL
DITENZ G- 2 2 B MRS 72012, JA OWBENFAEEOFESIMERCTHFERICE XD
RN OWTHRET LT, £72. JA OEARKRIBHERIZOW T H[REERICHRET L. TERBIEDE
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FEOEALERRD Z LI LT, Ca2+A A OMHICIE, Ca2+A A L EEICRAF L TRET
HEAUNIBEX I F) COBIGTF R a4 X X (AQ KR EZ W, HIV # 5%
TAHZEICE - TAETIHRNEEZNE LT,
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(-)-B-pinene. (E)-2-hexenal. (E)-2-hexen-1-ol. (Z)-3-hexenyl acetate, (E)-4,8-dimethyl-
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URIZE TIHREBDE X T2, Z Ui glycosyl phosphatidylinositol (GPI)Z T-DNA 234 A
EATWD COBRA R 2—F v FOROME L L TH LSBTV, ZDOMIZAR O E ]
IR BN, Trans—2-hexenal HbARDMEIMHIZIRZFFHOZ LN TVD A, RO
fi e K< T HRRIT o7z, RARF—/LDRIGE Trans—2-hexenal & 13572 % #RIKIC
B CTns LEbh s,

B OHESC/TLIZET 5 S HEE SN DB FDORIIIXTT 5 bornyl acetate & borneol
DNRZERRT=D, BB TFRBUCK L THEREBITREO N hoT, £ZT, 202
DO HIV AR5y DBAG T~ OB L @EIZTHARD 720, WLEWORIRIZEHRE LIz
04 XF XTI D total RNA ZHER L, DNA~A 7 07 LA Z# O CRIABEOZE(LT 5
AR T2HE L, ZOMBE, AL DNA F v 7 ERdE LTz 14, 000 BE 0 5 5
354 MBI FDORBENEI L TEY ., bornyl acetate Tl 73 Bin 23 BLENHENN, 61 &
5 DOIBLENWA LTz, borneol TiE 89 #in FDORELENIEIM, 201 Ba T ORHIEN
B LTz, ZOHIZIX bornyl acetate THELE DM L | borneol T 5 9 BB,
bornyl acetate THIELENHA L. borneol THIMT S 3 BTN H-oT-. T 5 DEKL
FRA—=RLTNDHEZ N7 EIEL, WTILHHY TIE TIZH BTV D FEELX T
— BRI T IAREER X VX7 L ITESIOE T — 7 OFREIR R o T,

Flo, RICKHTDENZEZ LRI EEN LT ONE I NEIRO L 5 KB TR
72, bornyl acetate & borneol ZILEINDIEFIMR, (DK E (IR, OXKMEEZHRE I
e, BOMEERAIZIWTNOILEDIZIONTE, (DRI ()R E i L TX DRV EhE



BEHZTz, ZOX DR FERMEEROENRAET D Z LIX, HIVOERNZ "7 EITkEST
HZEIWCE o THBELTWD LTSN,

WIZva A XF XF @ EMS (Ethyl methanesul fonate) ZSR%E FiA & OF T-DNA $fi A K 48
EEARIZ% LT bornyl acetate. borneol ALPEZ{TUN, ROFEREL(LZIEHE L L Cili{bS
WNZ KT 2 IR R ORI AT o T2, Z OFEF. bornyl acetate FERESZMEREDY 3 k.
borneol FEFSZMHARD 3RS D2, TNODEEKOERINZFRFEL L9 & L2, K
FnY s FhOKRTETITIEMICEDRI ST,

@B A 2T OMT = v o ZFRBAR T O HLEE & BT

TS HIV %5953 200 I 2 i3 2 PR 2 HE 60 5 C, K7z E O R BRAE N
ERRT L TEBEEZH O L T RENRZMIE U, FRrZ, B0V & ZDOZHEN
HBRIZBIRITT 6N TND Z &0, RO FEBOMIEIZIIAT R TH D, ZNETIC
v ayYa UNTOEWEEIZOWNTE L ORI SRR, 1 DORESZFZERIIN
ANARENEZRTHZENTEDL, EVWIBRIZHDLZ LD TS, T7bb,
1 O2DEWEE K ODBRREZRIRICE > TRRII, < OBWN 1 DORTEZFERIZE -
TERAEIND, EVWHIBMRICHD, 2D X5 BRI D LW EEEDOIIEIZE 5T
REAETHDH, T T, BVERBEZEENT : 1OBRICHL EHEEINIE T 2o
VOSZRIRICER LT, BRI, T a0 T IO A MR T A 7 o I R R
REVVETHY, FOSREBMBOMN 7 2 0E L 2B TR LWL S ICFEEOM
T UETEZETDLI T RERIREREWEHIF SN TH D,

ZIZT, MO ELDMEDZEINT VDDA aTDONT7 2T DOERS THDHAR
VEa— VOSSR EKEL T E I e —= ST A2 LI LT,

A A TTOVET = v F U RRITHEORAFFRIZHBL L TWD &2, T AR OfA
D cDNA T A7 7V — (§ 3000 7 m—2) ZAER LTz, v a vya UNTORTESZEED
DNA HE RS 2 2B I L CPCR 7' I A4 v — % REH LT, 2D T4 77 V= LIRS FRE
fof- cDNA ZHEIE L L 9 & LR L7z, %I, MRS BIAE 100 DNA H RS 4%
ThHTDICyayya Rz e A aTIEESIOELENZ E A LR oTz 2 L3RI
DFRKRTH D Z ENbhoT-, RIZ, A AMOM OGRS A Ak DK D cDNA 7 A 77
V—ZERIL T, A AMOfbAD cDNA 74 7TV —LDEEEDLT 4 T7 LYY ILAY
V—=2 7% HANTAHREOMMATENT THREL TOWHBIE W 112 7 e — U ZHJE LT,
NG OEIEEGNEZRE L, Bt v a 7 ET U LD EEBHALTH] (TMHM) % v T
THIL7= & A, TRIEEBER G & o "7 g IBRZRIK (GPCR) & HEE S 585 7T T
Z 1 O 5,

Z OBIEFW 2. RACE 4 VT cDNA 2ERSIZUE 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 OF A TREBAIZHEIT 27 = v € U RIRNER &S 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,

SHITAAEI T EAWTH T = a® UGG X NI EBIR T BuPBP & O _EAZG# in situ
INATIVHALB =2 a3 &I79 & BunOR] 2B L TOWAHIIE 7 = v kG H o3y



G3E(n A BuPBP & B L TV Al EN T2 (K1), ZoOZEMEEIX. 2 ETIZ
TR H AT s a TSR — 0 L OEFHMERE ORI & —& LT
7-DT, BuORIFME7 = 0B 2R =2 —0 o TR L CWA LiEm LT,

# /3 7E BmORL DOFEREN J1 A =2 T
TxOEFLTHDHRLE T —LDOZRIE
ThHDHIEEMRTHIEDIZRO K D72
FEER A B 7257, BnORL BSARISEL L T
WIRWRA R TZ DX R3S
HT, 2D ARENAR L Ea— &
& 75)}: g 75)%75)&) DI ic LT:O AA =T 1 BwORI & BmPBP DG A, in situ~xA 7V 2 A
K@%ﬁéﬁ%n&t@%éﬂ%fﬁﬁ4 Tiomt, BaORIBHPERIND () 13 BuPBPIMERIE (i)
IV AT BnORI & # N Z X EBAGT GFP (cEn <5, ER : AEAT 7 4 G f, AR RES
L OEELERTF MR AT TDORAR 7 7 14 “HA, scale bar ;50 4 m, Sakurai et al. (2004) Proc.
H%L:F_ZQ.% é’@ff\ %@Fﬁﬂ%‘éiﬁé@f:o 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—LiEivsekz 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 Afifif R > & =
(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
FAMOMANE, &b 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 filfy TRIF 5T BnGag (DDB]
eSS AB105070) ZHBEL7Z, BuGaqlXGaq ¥ v X7 BOA LY 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, ERAEHFEERICI > T I ebhv T 5,
ZZ T, CREST DA U NR—TIIRWN, ZOREOE— ANE TH 5D GRS - mIFE TR
L C R LTI ik S N Aoy (ol

HAATNOHEELT-CH RV a7 2=y FTHHBGaqd & HITBmORT % 3 5,
SHTINREAIL, RN EF LD I NE TEHRENISET D LML TWD 47
DEWVITITISEE T, R a— AR T ICRERFNRINE L Lo, 7 = v U2/ K
DEWY BT REFRMEZFEHT A Z E N TE7=, Lo L, BmORl O AR > B2 — x4 5
EIZ10pMTH Y . v a v ¥ a vz b HEEL 2l ORI A RO BT % BfE &
WFEAENLDLLRENST-, Thbhb, 7T SREOBFMCH LB EIRESREH
BIosZLixcEhnolz, 7 =n 2L MPORFRAELTND 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 Al & LB L T b, F 2T, A RO TBuORI & BnOr83 D+ — 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 D3 a 3 BuOr83 & L3 L T\ B Z L1272 5, # Z T, BnOR1 & BmOr83b% L2410 cRNA
DIREWZET 7V 717 ATV OIFFREIZIEA LT, Z OIFFAE CIEMiaiic 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%+%mwt%%#ﬁiﬁmmﬂﬁ/tZ~W%mwﬁmﬁkﬁ
FRETSRTIHIZLEZHALEZLDOTHY , BuORl NEHEVWRLS R Ea— L O RIKT
HDHERERT DI ENTER, 2. [AARIZ L TBmOR3 230 A 2 AT = v E o O ER S

ThHREINVOZFIRTHS Z &bt LT,

DFDOMOEEBE B oM 7 = 0 F L 5 RIEE 1O Bl L K EefiiT

AR 1T AEFE D CREST Wi B C7 7 U 417 A 7 = VSR 52 O et AL BRI e 2 i — 2 i
AL7=OT, ZhEAWTEDOMOBAE BRIZOWTHMET = v ® 0 ZRINER DY
n—= 7 ERRET R B T o T,

HA ATOMT =0T U ZEFW BnORl DT X/ FEESIH%E LIRS 74 ~—% A
W RT-PCR Z#1Tvy, =24 (Plutella xylostella), = VU (Samia cynthia), 77U =
™~ (Mythimna separata). WV / XA 4 (Diaphania indica) »HFILEFL 3. 2. 2. 2
T OB T 2157, 2 OW 735 RACE 1% VT cDNA 2EFESZ2IRE L.
aF AN ELNTZEYZ 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 Y&{n¥ PxPBP, ScrPBP, MsPBP, DiPBP %7 m—=27 Liz, ZHNHNHLHEEIN
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 = v E VB ERBERER I DOWTA R L A AKFRR I 1 2 5 B0 R Sk & AT
L& 2 A, PxORI, PxOR4, ScrORI, MsORI, MsOR3, DiORI XA A D ZEr BHy . PxOR3,
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 RINMEMEIE & PBP ALY a Vs & 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 ﬁmbtﬁw%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 T3> A T VIR C R RB S 1 & OR83 A /v Y b VT BIE T # Bl &
Te N R 2 IV T, [RIFED A ZA B3 247 = v & sy TR L . BERULE & JIE
L7z, PxORl & PxOR83 Z LRI /-IIRMIITI= T D 3 BOMT = v il
( () 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:’“j‘ﬁ@ﬁ?'::ti%/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,

INETIZHOBN TV D BHBHSROBTSZ AR 108 B T0O7 X/ BES|T X TIZOWN
T, R EERR L TH D &, BAIDNIRD CTEEE2 e DITIZEAE 7 TAZ—fbT5HZ &
ILTERenoTe, ZRICH LT, ZNETICHMEINTWND, HDHWE CREST @mkrm
T/ NTCrua—=27 - BEERE LMY = 0 ® S/ KD 5 WITF OG-, &
MREIZ DD LT RTMNIR Y T AX =2 LT, —ROBRTZHENZEL < ORI
BB 7 DML TETZDIZK LT, AR ER o7 2 v 2B RIT SR 1
DOMEHRRTEZREN L L CE b s, HEETZ D,

QWFZER R DA R IR S N D% H
O O HIV Z 25481% GPCR 72 % LAV

POARXFRAFDST ) AZa— RERTWD 620D GPCR BN HIVEZEALTHD, &V H1fE
EMGRO S LTI 2T T 07, HIV ICRETHZLICE-T Ca2tA AN EFR L, Z
FUL GPCR D ¥ 7 F MBERNIEM L ENTWDE Z L 2 2 0B bEDL LD ThHoT-, L L
GPCR DY 7 F NRECTHERE X2 L TS ¢ X/ I E am%7nﬁyb%:~bbf
W5 GPAIG B A2 KRB LTV a A XFXFThH, Ca2+A AV M EH L, A XF X
FNETTE 1 25D 6 XV EDar 7 2=y hERELTWTHL Y7 IVRES N,
Z & T THIVEZRIRILGPCR TH D) & W HIEERHUIEE SN L IcBbhiz,

L)L, HAIHOMT 2 aE L ZH/IRIZGPCR THAICHE LT, RrEa—L %
ZRTDHENa+ A A UK A A7 Y, BT A NTIERIR R ERDTEND Z & & 7o)
Tro ZAUIHERD GPCR D G X NI EIZ KDV T NVAREEEZ R ET S, FrLne 7
IMEEEETH 5,

L7zMHo T, A XFTAFOHIV SZFERIE, BPIOFELERY GPCR 2vH LR, 4
%, YA XFAFTOCPREBLEFEIZO—=2 7 LT, 77U BV A Hx)VIRREI %
WC, HIVEZRENINH DD E 5, HERETHHFIER LI 28> TRV,



@ KHLD HIV Z BAKIZHOWNT

A AT T LD ETEHLLOEBERRIT 2 DL EOLEMEDIRAEYZMET7 2o T
YELTHIALTWD, AFEREICEWTH, 1 2OEMENOEEOE 7 2T %
REEMEE 27 e—= 7 LTC0D, ZIHIZDOWTT 7 U I A = VIRRER %
BREHNTU T NOREEZEDTND EZATHS,

INFETITHREEZRET D ENTEREIA 2R o7 = v ® S RIKTIL,
1 ODOZFEN T OO T7 2o 2T EFFRICZEL TNDL I ERnbhrole, BEDL
SHMOMET7 v T UM ENZENICONTYS, FFRNRSBEERKRNGL LD EEZE X HNS,
M7 = 1 U O EREE DFERMEC LR & | 2D OZRKIRT X BRECA O AL
RN L WO XN BER A ST 5 Z ERABEIZR D THA 9,

W7 2a B ZR/RICR LT, M0 avya URTORBEZEEROY T REEME
ITHRD TRV (JRVY), ZHUE, A v avlaunNz=os ) Ala— RENTWHIRE
SREBEETIX2ETHLDOICK LT, HEOEOMENILDL ML WD EHEE ST
AV

KOS SRO HIV Uy REERMEIZE S THAI0? Kl ThHNAFHEORHK
ZRERNEATFEIETH D EIRET D L, BT 5 HIV Dby 0% & IEIER T Z
Lz b, FHT5HL, M7z UZR/RIED X ST, HIVOLEEEL 1 DI DWW T 120D
RS RN H Db Litiew, KO TESZFEO U 7 REERMEZE O THRIZN
HDOTH 5D,

3. 3 WEMMPAEET HT Y U F—DHEERYT GLEIRT: EH T —T)
(DWFFE S0 PN S VB R

~ A RHEY) - BARENE S =Y = O = F AR, 2 .o & T 5 AR A
EHARDHET VR THD, ZOFRTIE, v AOENBHEL=ICRELZTD L, HR
PEZ = 55519 DAY 2 i U, iR = oW &7 2 BlllE &4 = 0 e T 2 5 6
H5, FBREESE LT, FLALREDT L) A REH Y FAREAFILNEE I TN
D, YADEIIYBEOREELZ G2 TS, BREMEIITFEINRN &0 s, BEMEY =
NEERIC~ A OBy 2AER ST ) X —Z2 W L TV D A[REMERRIZ S
TW5, I6IZ, BREFERZT TR, FUEEROREFEND GEBRINBETHZ &
No, B =—fmkOoT ) X —DERICL > TREEEOTTAEL., EENEZBEI LT
REEZEICLERKDZHEETIVAONAET) VH—DFELRBINTWNDS, I
DY U H—OWFRIE, O A CEEEOMIICT LT 5 L L b, BENS REYD
PRETOEHNITSHT D Z ENAEETH D, T TAMMIETIE, 2Ly ¥ —%
AT L2 E-DHME LT,

FINF ko) v =R 5010, FOP L L bIChEERE L, %
DFERE R FEIEMEZRE Lz, AF 7 — VI — R WIEERRO SN b DD,
BEFR L NI O B BRERR O Do tz, WIZY v~ ANEDZY ¥ —
AT 57010, BEEKIHRS KO FEMMIR 2R U, R 7852 JE
Lize LU EL, ZHSORELIEMEICHBEMENZ L, EHE2EEL L TRENS
T UH—ENERT S LI TR TH o7, £ 2T, BEMEDO Y v~ ANET Y &
A —WNEEND EHE SN D BEIEKHROR S 2 R EFLERBHERO L O & LS Lz,
KB A T 'H NMR 72 5 ONCFAB MS/OMHT L 72 5. Ry & L CREEA LS 7 A03K) 0.2
ppmE FINTND Z ERbnoTz, BRI NY = REECTIIIEFREFEITLITUIK 1.6
fEminole, LinL, fBMESFHEIEMEEZ R TIE I N> T AOPRED 1,000 ppm TH > 72
ZENDL, BB T Y U —EE 2T\, IEBBITEER SRS R T D EE R OHTEED
THDHDT, TINF=REETIIHEHLAA FLARLY TORERE U CHLEAHEML



T A REME N B D,

NEZCBEENT Y v~ ABETIE, BEMABIEEG L COkaREkbhd Z tick i
AN LVARDNDEEZOND, TITKRIZ, Vv~ AONEZ Y VX —FE/MWE L L
T, WA N L RIZ L > THEMNT AW ARLEY - 7708 (ABA) ICEB L. T
INFZNIRBEINTZIEIZBIT S ABA OF&EL &R OFEIEE 2 /R R, &
EIECIIAKBPHE T O ABA B2 FH8MNT 25 2 ERRO LT, 2D E1X, ABA BBEINE
DODRNETY U H—fEffi THH Z L ZRBLTWD, F 2T, KR (+H)-ABA DOIEM: %7 R4
DL BT, O OEE RARTL L 0 & ABEEOIRNWIERIRA(-)-ABA OIEMES i~
Wl OFEMRER Tld, RUH)-ABA IXTFT INF =/EFZ EH T2 1 upM UL ETHE
IRy OFFEIEMEZ R LTz, BED ABAREDK 7uM ThH 5 DT, ABA [T EFRITHHR
Ay OFEBIZBE D> TWAREEMENRE 2 bz, LovL, HEMEZHRET -0, 0
#%3EHED IR LTZIEMERBR CIMEA L2 ) v~ ABEOFEREN K E < | (H)-ABA ICHE /2
TR DHEEEZFRD D Z LIXTERD o T, IERBRID(-)-ABA 1T HIEMEITFED B AL
STz, THUHDOFREE IV ABA ([ZIFHERE S FHEEEDRN DT NI DO BN D OO FBME
2L, WET Y VX —LIETHZ LT TERN-T-, BEELZE W EKIIER X
DI L=KBHEICH, =V U —TEEIERRO b o Tz, Atk b, MEOFER 5 E
SAERYEFHEIEERBPE ARG T D NER D b,

ZZFET, FTINFZICHRT DR SFEC Y X = bWV v~ AEICH KT
HNAETY U E =B EFT > CTE 0, HEREICHBMEN 202 RN ETH
HZERENLZEOREMIZIZES oz, LNDIZ, RO HESY X —fFHDT-
DOREER E LT, FEARREOEMRSICL ST, B P UNFT=DRMEIC) v~ A
ODERENFOEZZTIHIHLOLEHAZETI2H0RHDHZ & (TH) ., Rz 23 23 TIX PR
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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, # = 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° c¢fu mI™"). Two days
after the inoculation, VOCs were collected by SPME fiber for 1 h, and analyzed with GC-MS (4). Peaks
1: 1-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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Science 307 : 1638-1642 (2005)

Kyutaro Kishimoto, Kenji Matsui, Rika Ozawa, Junji Takabayashi
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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
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How to enhance effectiveness of carnivorous natural enemies in tritrophic systems
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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
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Rika Ozawa (JST/CREST) ; Gen-ichiro Arimura (Biotechnology Laboratory Univ. of
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Synergistic effects of exogenous spermine and jasmonic acid on the volatile production

in lima bean leaves
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Rika Ozawa(JST/CREST) ; Gen-ichiro Arimura (Biotechnology Laboratory Univ. of
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Amount of green leaf volatiles emitted from Arabidopsis plants affects their
attractiveness to parasitic wasps of cabbage butterfly larvae

X X I International Congress of Entomology (Australia, the Brisbane Convention and
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