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Isolation and Characterization of a germination accelerating factor from the Silkworm
(Bombyx mori Linnaeus) of the entomopathogenic fungus Nomuraea rileyi (Farlow) Samson,
and potential of the bioactive substance as an adjuvant for a fungal pesticide of V. rileyi
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Abbreviations

C1,-Sph : D-erythro-C,-sphigosine

Cy4-Sph : D-erythro-C 4-sphigosine

Ci6-Sph : D-erythro-C¢-sphigosine

Ci5-Sph : D-erythro-C g-sphigosine

CMC : critical micelle concentration

COSY : correlation spectroscopy

DM : defined media

ECs : the effective concentration for a 50% germination rate
ESI : electrospray ionization

GC : gas chromatography

GTs : the germination time to the 50% germination rate
HMQC : heteronuclear multiple-quantum coherence
HPLC : high-pressure liquid chromatography

HPTLC: high-performance thin-layer chromatography
HMBC : heteronuclear multiple-bond correlation

LC : liquid chromatography

MS : mass spectrometry

PB : phosphate buffer

R.H. : relative humidity

RI:refractive index

RT: retention time

SIM : selected ion monitoring

SMAY : Sabouraud-maltose agar fortified with 1% yeast extract
SE: standard error

SDW : sterile distilled water;

TLC : thin-layer chromatography

TRs, : time required for 50% infection rate

TMS : trimethylsilyl
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A. gemmatalis
Anticarsia gemmatalis Hiibner (Lepidoptera: Noctuidae) (Fi4 : 72 L)

A. obscurus
Agriotes obscurus Linnaeus (Coleoptera: Elateridae) (Fi4 : 72 L)

B. mori
Bombix mori Linnaeus (Lepidoptera:Bombycidae) (Fi4 : 4 =)

D. melanogaster
Drosophila melanogaster Meigen (Diptera: Drosophiladae) (F144 : > a 7 ¥ a U3x)

E. fabae
Empoasca fabae Harris (Homoptera: Cicadellidae) (F144 : 72 L)

H. armigera
Helicoverpa armigera Hiibner (Lepidoptera: Noctuidae) (Fi4 : A& /N2 %)

H. virescens
Heliothis virescens Fabricious (Lepidoptera: Noctuidae) (Fi4 : 72 L)

H. zea
Heliothis zea Boddie (Lepidoptera: Noctuidae) (F144 : 72 L)

H. postica
Hylobius postica Gyllenhal (Coleoptera: Curculionidae) (Fi4 : 7 /L7 7 V7 7 X 2/ 7 hy)

L. dispar
Lymantria dispar Linnaeus (Lepidoptera: Lymantriidae) (Fi4 : <A ~ A )

M. sexta
Manduca sexta Linnaeus (Lepidoptera: Sphingidae) (Fi4y : # /S XA X A7)

M. brassicae
Mamestra brassicae Linnae (Lepidoptera: Noctuidae) (Fi44 : = s 7 A)

O. rhinoceros
Oryctes rhinoceros Linne (Coleoptera: Scarabaeidae) (Fi4 : %4 B 7 k&)

P. xylostella
Plutella xylostella Linneaeus (Lepidoptera : Plutellidae) (F144 : =+ #)

S. decorum
Simulium decorum Walker (Diptera: Simuliidae) (F144 : 72 L)

S. litura
Spodoptera litura Fabricius (Lepidoptera: Noctuidae) (F4; : ~NAE I fh )

S. rostratum
Simulium rostratum Lundstrdm (Diptera: Simuliidae) (4 : 72 L)

T ni
Trichoplusia ni Hiibner (Lepidoptera: Noctuidae) (F144 : 4 7 7 ¥ 7 U X)
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WA FEL

A. flavus

Aspergillus flavus Link (Deuteromycotina /~5&42#4H)

A. oligospora

Arthrobotrys oligospora Fresenius (Deuteromycotina N5E2EFH)

B. bassiana

B
i

Beauveria bassiana Balsamo (Deuteromycotina /N 5&42 %

)

N

B. brongniartii

=

Beauveria brongniartii (Saccardo) Petch (Deuteromycotina /~5& £ B %H)

E. conica

Erynia conica Nowak (Zygomycotina 5 [#%H)

E. maimaiga

Entomophaga maimaiga Humber (Zygomycotina & Hi4H)

E, radicans

Erynia radicans Brefeld (Zygomycotina #5 H%H)

M. anisopliae

Metarhizium anisopliae (Metschnikoff) Sorokin (Deuteromycotina /5842 FH5H)

N. rileyi

Nomuraea rileyi (Farlow) Samson (Deuteromycotina ~5& 4 [€5H)

P. fumosoroseus

&

Paecilomyces fumosoroseus (Wize) Brown & Smith (Deuteromycotina 522 H$H)

V. lecanii

Verticillium lecanii (Zimmermann) Viegas (Deuteromycotina /N 5242 5H)
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Isolation and Characterization of a germination accelerating factor from the Silkworm
(Bombyx mori Linnaeus) of the entomopathogenic fungus Nomuraea rileyi (Farlow) Samson,
and potential of the bioactive substance as an adjuvant for a fungal pesticide of V. rileyi
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G =]

B BIRIFME R IRE Nomuraea rileyi 13 A B A, S ¥ HERB~ORY) WDKK AEY TH
2. PEREREHIC 35\ CIX B 300 - 46 & M e C)RFPH 2 B VR IC B 2 RIE T RSB E R Th B A
I by, AFAFAaT, T Ny TFCK U THEEETRT I 0D, ZhboFEREHEO—D L
LCHIFRESND. AEODAETIIXFEEHRRORDIC L Y RIENMEMES N D 2 SRR E T 289 2 L8
HMHNTWD, ZOZENLHFERRMSICAEO T EHRICBELLIEELRR T RNFETHEBEL LN
L, ZTORFIFMA SN TR, S5, 20X ) AR REFEME T RECR IR A O R (Ey
FRNLD 7= O\ IT R OB, EEZ2ET 52 &0 8) mikOT=OOIGHB MG S, & 2 TR
TIF IR T DT & 2 ORI BT 25E 52 5 2 e o 7.

Nrileyin DR ERBRO—FETH LI A %L LTRAZ 7 — /Ui, B2/ iR, 2 FRO VB,
3EDA T A a~ NT T 44— X0 RBIFREWE & B L7 RS R B TR 2 O
FROTHTIZ &0 fRAT LT-45R, # Ofb4#%iE % 2S-amino-tetradeca-4-ene-1,3R-diol ( C 4-Sph) &RE L7-.

WIZ, A7 4 IV DORFEORE SICE R UBIETEMAAEZAE L2 25, REHEMN 14 L0 b
FCTH, RS THIEMHITS Y, MEME LRI CRFEH 14 DR T 4 I BIOEED L O L 03K
TG~ E S WO REHERE A2 R L2, & 512, Cu-Sph BEAEIEICKIT AMBIR T IC oW T B
Lz, FOE, TI/BTHET T=r, b AF I UATEWMBIKFHHERRD bz

BRI N. rileyi % FEREIRICFIAT 2B, Cyu-A 7 4 IV U ERHBAIE LTUERT 5 5B W
T, REYPTERFR 2 & U ORET L. in vitro BREBRICBWTIE, Ci-R 7 1 T UAF(E T CRIAL
Y5 Z LI & o TRYEFTER B OERFIR BB bz, T OMMPITBARAITLE 3~6 BT <,
KX DK 12 ThoTz. LinL, THLL EORFRH ORI IR YT ERFHIA R < 2 0 2R Th -
To. =i, Cie-A 7 4 v IV UHFELE L WG O WA ATALER X RTLERRE R 23 R < 72 512 L 72 A3V ke
AT b EL RoTz. DOFY, Cu-R 7 A 2 TV BIEAE LR WEAIE, B4 BT LB 0D Sl L 12 %6
T HEMNEITRO BN oT=, IHIZR Yy FiBRIZBWTY, Ciy-A 7 4 32 OFF(E T THIAL
BLEGAIIEC AT 4 I M Lo 12386 & il UYL T SR 1A B EiE S vz,
INBDFERMND, Cyp-AT7 4 IV ZMbhAlE LCRIAT 2 Z &2 X 5 T N. rileyi DIEGRITE T 5
BRRERMEA K T ST 5 2 L2228 0, O T EABE TORPROM LIcFE5T 00525
nre.

AR TE LN EIL, N rileyi 53y FOHFERMIMICTBIT D0 EFRFOBERL% L85 A
=R BES T UAVTHEET D RNB LD & L bis, READRFNOERICE L, #bh#F &
LCORREMED R S, B BREMRRERAOF LW AR~ ERcE 2 b0 L s/,

¥ —"U— R :  Nomuraearileyi, 27 4 AT, BIJHEMSRIRE, BFEREDE, AEIEEME
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&
ERBEEICB T 268FEWOBRITIFICE BRI X
STATON, TR EBHVEEDIKR EREITEL KR
ReHIFTE. LrL, ZOMARIUC K > TITERED

150, RECCHHIAEM OB, AMFO N <ELIDINA T,
HEEYOG BB T 2WPUEDOIEIC LD EHKD
MR T EOBIEELE IV, 1RO X 5 e aRIKIC
WA LT A EEMPIRITERFEZ b LD b Ty
L. 2O LISRELAZBNT 5720, 4H, REFHMELN

UISBRBRR AN o BER M OB EMEN R S 4L, HER

ORAEBIEREE S L IXEFBEROMED 0, B TH
FEFA OFACHREB R AV M EN TV D, B RiRM:
FRELZ D LIERBROOESTHY, AEAEWICKT D
BRME E <, AEEWC LRI OEER D7 <, £
FBRE~OAFMOD I, Lk AMRICH EHE, Wi
R RS (Ignoffo, 1981) Z I3 2 MEMIB bR
microbial control (Steinhaus, 1949), OAFZEBA & IZE NI D%
< OB TED N TS

AL THIgExt G & Lz B IRJRMSRIRE Nomuraea
rileyi (Farlow) Samson 347 30 FRIEO A B B B~ DY
DG E N TN D KB4 TH 5 (Ignoffo, 1981). A
X, Bk, mEK, F—m oyt TUTRETEL OEER
B MET 2 ERITERT L2 EARE SN TEY
(Allen et al., 1971; Fargues et al., 1988; Hinds and Osterberger,
1931; Houle et al., 1987; Ignoffo et al., 1981; Ignoffo et al.,
1976; Kish and Allen, 1978; Leite and Lara, 1985), £#lZ¥ 7 &}
B izt U TR /1 233\ (Ignoffo, 1981; FH kS, 1984;
Stansly and Orellana, 1990; Vimala, 1994; Tang and Cheng,
1999). F£7-, dEkicB W TS A RTHR BIEAN W EL
LT YHRERTH D Anticarsia gemmatalis Hiibner
CBWTHRRATHEEZMH T2 ETEHRERTHLH D
(Gazzoni et al., 1961; Ignoffo, 1981; Pedigo et al., 1983). EWN
(230U T I 7 P I i C B SO AE & e LR 7 R A
WHE & KIE L T D IREME DO R OA B v 1 &
HTd 5 Spodoptera litura Fabricius, Helicoverpa armigera
Hiibner, Mamestra brassicae Linnae %1Z%f LU CHiREZ R~
T 2RI R LD, FELRLIFREGRLE LIH
MEHEO—S L LTHIFF SN TWD

N. rileyi DEEIK L L TORFEMICIO TITFZEERS T
HDHN, ERRCEREHR R TCHARBROBRERH .
BIZIEEA X MET L2 Y TRERTH D Plathypena
scabra Fabricius <° Heliothis zea Boddie O Bfj % 3 5k
(Sprenkel and Brooks, 1975; Ignoffo et al., 1977) Tl¥, —&
OEBRRENRD bz, o, huEravENETD
YARERTH D H armigera DFERIZIBVNT 8 HIUTVIE

£195

HRENESN, BWEABRIEEIRO b7 (Mohamed et
al., 1978). L2vL, 1EMICIs1T 5 mF IR BT A RS
(carbofuran) & 95 & 4 FIREEOMMLETH 722
LR E SN TWD (Li-chang and Roger, 1998). X 512,
ENIZEWTHEBEERO —~S>THL VY IRERD S
litura \ZDOWT BTSN TERY, o R RREERRE
T& % Paecilomyces fumosoroseus (Wize) Brown and Smith
X° Beauveria bassiana Balsamo & LT % &, N rileyi DR
HIEMEO @ S RSN TV D (FEFF, 1984; Vimala er al.,
2003; KA, 2007). —J7, 2 AV F LUFO—FE Agriotes
obscurus Linnaeus 0)@5[‘? BWTIHERERSEM QRE - 1)
MONFENRLZEIT/RY  (Fox, 1961), 7 X OBEBRIZEBWNT
AL H%«:T”T[%E??JJ%# BFoninz &b s
NnTCW5 (Pfrimmer, 1979).

D& DI, REAEY OE REBA~DIS T LMt
R T < ORI H 2 K, € OhERSIRITI N E
RO BHTHD. ZO—RI%, B BHEMERRE DY
AN=ZARIND ZENBZXHND. N. rileyi XL &
LIz, BBk o0 3 3 B kb 2 0k ik &=
ELTREBAICE-TEZ A, 972bb, HFERERKRM
WA U7 5 A1 E - 0 T 5 00 [ R i B 7R BR B A1

PEEZIIFF L, WhREzOIILT, &%Wéﬁrﬁk%fé"]"
FRICE > TR A BB ULIRAT D, MAKKEICE L
13, SR OBRESRMISE ST 5y R Lﬁz%ﬁE
5LD (W, 1962) . Oi@,mﬁrﬁTﬁﬁ@@@
WML T 2 BN, AT R FEREIAE LEAT
HETOREN (R, REE, KGR E) £134Emm
(M, W 7rE) FERICEI Y ZESIND (Ferron,
1978). I PR BE | LR B e D W BBl T b 5 43 7E
FRIZELTDORER—KNTHY, BRIFHEMRREO
DAEFHRERICHE LEFTHIEEVRESLIETH
) (Allen et al., 1971; Ignoffo et al., 1977; Hajek et al., 1990).
Bz X,
(Metschnlkoff) Sorokin O 43 4 F- F F LB R DL K
92.5% (relative humidity, R.H.) LA EDWE &, 15~35°C @
BEZLIELE L, &0 DIFEE 100% (HR.), 15 25~35 °C

TR EFENEOND (Walstad ef al., 1970). F 7= FEEE
DFEEEREHWZFRRESN TS, #ilziX, Vv
2T O—FE Hylobius postica Gyllenhal @ B. bassiana \Z X %
IR T, @EROBRPIE TR /35 121E 98~100%
(RH) OIBENMNETH 2 (Hedlund and Pass, 1967) &
HEINTWD. Nrileyi ITBNTHEWEGEEES 729
W21 100% (HR.) ITVRFE & 20~25 °C DERBLSRMENEK
ENBHZ ERMBNTWSD (FEFT, 1984; Gardner et al.,
1985; Mohaned et al., 1977; Tang and Hou, 2001; Rangel ef al.,
2005).

B. bassiana & O Metarhizium anisopliae
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T &5 I EE K OVl e 3 B s SR R R B o
BYNCEERFJMTH LD, ZOHERFIISETNRER
RIS THE L TIRAT L E TORFHMER S D LERH

D, ZOHORKEDERITE BIENOEENERT S
(FH#, 1975a). 53 ET7DMEFE L ORISR T D £ TIC &
DFEE DI Z2 B 512 ONTNL DO ENH 5.
B2, FERBICHETFEME S ERFICHF FERE %2
BET 5 HIETIE, B mori \IZBIT5 N. rileyi XY B.
bassiana D FEGLFTEREHIE, 2 #gh i C 16~24 EfH, 4 s
IR TIE 24~41 BRELE TH L Z LARE ST
L (k- ZE, 1965). £z, RO HET, Plutella
xylostella Linneaeus (2% 2 B. bassiana D&Y BRI
14~15 BEfH] L HERE SHLTV0 2 (L 2000). S 612, EA
TS (SEM) BLE1C & 2 B ki (A& Lz ok
T EEBEEZET D HFIEZRBWTL, B mori 3 fsh RIS
L7z N. rileyi D53 ET X% ERE LT 24 K] AT FE 3
L, 36 REHLINICHIRIZRAT Z Z L3l Sh T D
(Kumar et al., 1997). £ 7=, [Flkk D SEMBI22C, A. gemmatalis
DY F 7 T REISIFE LT N. rileyi O3 A ITidB BT
6~18 KFH] THEZF L, 24 B LIPICHRIZIR AT 5 Z &5
WA I TV 5 (Boucias and Pendland, 1982). %V, %
FORBELRADOEEAT —VICLVRRDLI OO,
100% (H.R.) IZHTWEVBEEDY 14~41 WERTHER: S uiuid
FERBBORENMNE LIaEFIIRF L, HEHEEZTER
LERICEBAUREDRKALT 2 B2 605, LL, |’
B, MEORR LT EMENKILT 5 F TITKREL
(Zimmerman., 1982; Daoust and Pereira, 1986; Carruthers et
al., 1988; Braga et al., 2001; Morley et al., 1995; Drauzio et al.,
2005), WifZ (Tang and Ccheng, 1999) %A Bt | i
FTAUTRIZ R N B2 R LSRR NE T2 2
EHHMEINTND. BLED X ST, YLD 729121,
DAEFVFERBINNE L THLBREN~DRAE TIZ
IEREPHERF SN D MERH DL EEZXBND. L L
WH, ZOX D REEBESRMFZ B IMIIHEREE CRFFMEHE L
THRLDIIES TR, 202 LR RFFEMERIKRE O
FHERBADEPRERELEICTE—RER>TND. OF
D, B HRRMRIRE ORRGe A T = X 5 & BRETELRYE A &
95 L, YA m L 57Hicix, FEREICHT
B LT EF DAL= RIRFEHF & BIEN~DR AP EHE
LEZBND.

Zo X, BRBIFEMSRIRE N rileyi D53AF D%
FICHL, FEEORMH) A NTEHIINA D & 54%
TP E L RIET LD BIBRIEWRE R H L. —i
\Z N. rileyi D5yAETIE, N TR CIIm g 72 iR E 2 15
5 & 10 KEHI < HUVVTHZR L, 15~20 Bl T & LThH%E
FO—NOLREFELHRT I ERMONTND (FAR,

£195

1957; £i#4,1975b). LnL, ALEHIUCHFER R TH 5k
WEYHRERD 4. gemmatalis, Trichoplusia ni Hiibner,
H. zea, Heliothis virescens Fabricious, H. armigera % D3
E RO & RN U 7255 LTI oy 24 0 36 355 5

(G AETHREFITHT DRBEICEB PN TOLRHIFIZED
ETOREM) NEAHESAZY, HDWVIFFFERENM LTS
ZEMMHE STV D (Boucias and Pendland, 1984; Galal
et al.,1991; Tang and Hou, 2001). F£7=, ZERHBERDKS
D LD &9 R RN F R ZFET L0R70 6T, F
EOTDDORFIEETEHLEZLNLEXFTF—EBLT
077 —EHEOERIEHEEN ESELZ b A SN T
V5% (EI-Sayed et al., 1993a, 1993b, 1993¢c). & B IZi%, Z®
KO 7R R R E I A TR TFERmISE L
WZbHHN5. Bz, SEM BlEIZB W TY AR O —fE
A. gemmatalis DETNATAE LTe N. rileyi D434 713 6 IRefH]
BRETRIFELHD D Z ENPMEIN TS (Boucias and
Latge, 1988). Z @ X 5 72BIRIT N. rileyi D#72 57, fthod
B omEMRIREOSAETFIZBWTHLHERH D, fl X
3 234 B —F& Empoasca fabae Harris |2 %13 2 FEHEE O
—7## Erynia radicans Brefeld (Wraight et al., 1990), 7 =&t D
— % Simulium rostratum Lundstrom <X° Simulium decorum
Walker |Z%}9 % Erynia conica Nowak (Nadeau et al., 1996),
Lymantria dispar Linnaeus (ZXt9 % Entomophaga maimaiga
Humber (Hajek et al., 2002) (BT, FEEICHETERA L
TIZATEHIC i U CHRENIFFICAE—T 1 —IT4T
bbb Z ERFEEINTND.

D &S e oy AT OFIFHEM & T D ARSI
B OCGEEHEEDE) 1%, BREEMRIRE O L E
b2 enifFsiLiz. T7bb, BAELET 2R R
RMR IR 2 FERERIEAT B0 RORNLZE S
O—RIE, FICbIRARIZ L 91, AT R RREICAHE
LT b BIENIZR AT 5 £ TOMRIZ 4T B 5 23 MEdr
SN T 63, ZORNOREEREE (8, KB,
PREESE) 23N b D & RNEMAL SIERDERED D
ZEThD. X THFEEMEZISHA L, BRI E T
DOFEREFR 2 M T2 Z EI2 k- C, BB b A REHE
KPEEFART S H 2 2 LN TE UL, FZHGHE TORYEZHE
O EIZ27e 35 EifF sz,

S BT, BREEYT 2 B R R RIRE D A ) =
ALEZBRET D &, BRIV E L ETomEtoT
OORFIIFERFZICLVIILED B2 BND. LRI
RULTe & DI, TEREIHE LI ET ORI
FHYEW ORI & FEER BB E RN LRIk
T DRI (EIFFEHORNME) L AEELTWD L
EEBRETDHE, TOXDRRBEITFEMEEH ST LR FIT
FERBICEREREREROEEZ L.

Boucias and
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Pendland (1984) 1L Z ® X 5 725 S 7p R 3E 26 Hh %38 < K1
% A. gemmatalis D BRINEWINS U T NT T M K

23, WENEE & AV ME AT 0 — V(BT 58
gfiﬁb#&%%bfwé LosL, BRI E-TEB
59, BEICBWTHREZ O X 9 A B TEx6Eh 4238
SRFITRBH STV, E£72, N rileyi D LRI
B4 L C, Pendland and Boucias (1992) iX43/E T D AMaEEC

B DKM OS5 &AL, TFE—wEHEOBRICS
T L TWDED, WL bR RARFEFREITIT SN TV
V.

PLED &5 55BN T, N rileyi O34T DFIEE
HER T O, FHREIEA~OIGH ORI A3 22 A WiETE
DRSNS & &b, RERBETCTONAETRIEOB
BROTERBA T =X L%y LYV THIRT 5 E 03D
DEMRDBEBZLNZ. TR T, B EDE
DO FREEEA LT D L &b, B REEEEZS D
D OFHEM, IO LELNDIERIC LD AT HE
WDWThIRE Lz, R SUIIROE 1 b 5 VIE T
mEND.

BIETIEN. rileyi OFEEBRO—FETH D B. mori »
DI EYE O EED TN ETRLZEDTE
TRV, ST TV O AETENEOTE TR 4y D LIS P % R
i<£ﬁbf@m&o L TEDEMMRER AL

. E T RO - ORI, SRS, B,
@W&U@m7m7%7774~ & fxprsu~ 7
T7 4RV TRIEREMEN E DO L D i oRT
DONZEHBLNNIZ. 26 OFEE B4 EE - o TR %
BEtL7a ha— L oF i onTE L DT,

BINETIE, b7 a ha— kS %, BEmr
B B D RS T & K BRI U 7. iR 1
jﬁo‘mﬂi%@ﬁ o~ b 757 40— X0 HEORE EZIT

, FEIEEHEYE O = R RS S O BB A R A T

%m$1iﬁ6ntﬁﬁﬁ®%%%@%f_owf ¥

BERILIRSOIE (NMR) REESHTE (MS) %, flix O

FROTMFIT & 0 RESEMRAT 2 350 U, FSFEIEEEME Db 5Ak
RWRE L. i, EEEHEREIC OV THRE L.

HIVE CII R R EN R & 2 R0l :'/T%‘é f:&’)@ﬁﬁ%ﬁ:
WZDOWTHRII L, & BICFERBRMmAS IV TR
iﬁiﬁ%%’fﬁ%éf:%&lﬁﬂ?éﬂéﬁxﬁﬁ){%f:éhfb\
DO EH LT LTz,

5V E TIIR IR E O B e
BhAlE L CoHE
W& LTS litura (2
THEF LTz,

EEVIEE T
DLTEFIT

IR B A O 4
MWEBRIET 5720, F ¥ XY 2T /U
K9 B YT ERE I O R Rz oW

, ASMNE 72 o R EEME IOV T,
Téﬁﬁ%%h6kwmaﬁﬁk DNTE
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ZLBEE LTE LD,

FI1E BHRFERERERIRE Nomuraea rileyi © Bombix
mori FRFEIFRLER T D HEES IE DR

w

il

B omEHRIRE O AT ORIFITHE L, MHin b7z
BV HERBREMmMICMNE LioaAETIEATEIZEB T
DT ORI L U CRIFFBEMNERIND Z &
DBIEINTNWD. Eiz, RRRICEHER bk & 1
W % &, FEREISE LI oET & Rk EER
BB SN TV (Boucias and Pendland, 1984; Galal et
al., 1991; Tang and Hou, 2001). & Z CTARETIX, N. rileyi
DHERBDO—FETH D B. mori M EE LT, B. mori
KR IZ 1T D FEFHRMERN R O & FEFRHER T D H
BT IEEBET L Tz,

D& eI RER I NETCHLNIINTE
59, TOEOREHEED T 72D EYIEIEOTLE 2 %)

RILFHETE DEYMRTIEEENT D & &b, A
e, SRR, WESE s v~ N7 T 7 40—, B LU

WMru~ 7T 7 4 —IZBWTHEFREMENED LS
REMAETRTONEHLMNI LT, S - B0 7 r Lo
—IVOEFERLTHZEEAMNE L.

B EBRIBRORBTE

1) HhHAEE

B BFIRMERIRE N rileyi OFERBRO—FETHD B.
mori Z3EFEEME ORHAEL & UTHWZ. N rileyi @
HWERBRO—FTHD S. litura (2B THHEMLEHIZL
T2DMRIANVAT — U TEERRBDOLND Z 0D (B
M - B, 2001), B. mori BWTHIRIAWAT — T THRIE
REMENEOND EBZ 2 BN, 22T, EBMEE L
TREAFVEL THDZ Lnb AR TY (Usui Silk
Reeling Industry, Gunma, Japan) (235N TRD> bR &5\
BAIZHEH D B mori DFE W=, 728, MEOET
120 °C T 4 KRRz S 7z b D2 v,

2) HHHAL O R
FHEMHE L B. mori D% REBEIZ AN, B 1g B2 0
5ml DAREMZEL YT 42 7N K0 i mhl iR 2 15
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7. Fie, WNESHIE B mori DN B ERLEEREL
hHEAZMY L, MLk, 3B 1g 2720 Sml DK%E
MMARNT » 7 ZAIFH—TCHRE 5 LTl L7z, &HiH
W10ml & 1.5ml~A 27 rFa—7I2L 0, 3,000x%g, 15
Syl U BB E A RE IR L.

3) HhHEEEE OB

K, AH )=, =H)—)b, 2-TasxX)—n, Tk
ro k7 aadvh : AX /7 — (1:1) © 6 FEDOE
AR U72. B J7EIE, B mori DIFZ L T-1%,
B gH 720 Sml OFEEEMARNT v 7 A FH—
THRE S LT L7z, B 1.0ml % 1.5ml v 7 &
F o=k, 3,000 xg, 1550 L EEEAEMREIC
I L7, &6l Sk 7T A/EERE (12 < 105
mm) (2 & 0 ERE RS A L 40 °C T 12 Refiiz
B, 1.0ml B0 OWRWEOEREEZFHIL-.

=

4) SyfRIO D

SRS SEIE SR, BT AH VREROTE R v AD
3 FHOMEEIT T2, BOMRIZA Y ) — /UK 1 ml
ETrurgAF—%ME 0T AMRBEICE Y, BIEX
DR A L 40 °C T 12 BRI S B 7%, &K
AR = I MR 36% HEE: AKX/ —NL=1:11) %
3ml A, WBEAHC 5 RERINEN L o fiRALERE 2 15 7=, 53
TNRAVREAZ ) — VAR 1 ml 27 7w 545
—EME T ARBBREFICL Y, FRRICEEREIEE,
90% A%/ —nAME03M Kbk N U LAE3ml IR,
70 °C T2 BRI U AR & 457-. 72 b U > Rk
AE )=Vl ml 2T 7ar T4 F—EME T
RERBEIC LV, RGBS T2, 90% WEREPE 0.5 M
Wife4 3 ml Mz, 80 °C T 16 HFRIMNEN UASfRALERR % 15
7o, SO MRAVEIIWE LA X ) —v 1 ml TIRMEL, A
X ) — VAR oy B AR E AR L7z

il

5) WIESELY o~ N T T 4 — DR

AT —F e A% 7 — (GK) ITLAEBASEIT,
HiE4) ooz 1 ml OFOIRLERIC AT —T
Ml ml 2Nz, BES LEBRHEL, EElICAhz—T
VIE, FlEIiZAZ 7= (§K) BEERSE. 2hE
AL 53 1 IFE Rz DR MEgR A E A L 40 °C T 12 FEf#RE
B, A% —L 1 ml IS S -0 B EDREIC
RLTz. F72, n-7 ¥ =LKL AIEEESENE, Al
T—TFTNE AR )= (FK) OEBESEIZ LB LT
AH ) —=VEEEGE LYV n-T7H =1 ml &
K1 mlZMRIEE S LcE#HEL, EBlCn-7 %/ —
JE, TRIoKEEZRRSE. T2 nomsyi3EE =z
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DR HEER A L 40 °C T 12 Bz &4, A% 7 — 1
ml [ZIEfR S -0 b AR E IR L.

6) BT Lru~v T T T 0 —OEERG

FEB) X EonTn-TF ) —VEIEE DA X
— VIR % HPLC A O 7 NVERIR & Uiz, B 7 57
av 77 4 =LK D GESREOBRFHIIE Y S
HPLC % 7 & (Cosmosil 5SL-1I (150 x 4.6 mm L.D.), Nacalai
Tesque, Kyoto, Japan) ZfE/H L, o7 10ul ZEAL,
1.0 mi/min OFEEIZEY 50 A Y 7 T T 1 v 7 THIHEE
L. BEERICIZZ vaki b o A% ) —)b KON
100:0:0, 140:20:1, 100:20:1, 80:20:2 KTr65 :
25:4 LB XL sEEAMER L., £, W
MAZhra~ 727 0= X D0MEEoRFHIIX
ODS HPLC 77 7 I (Cosmosil 5C18-MS-II (150 x 4.6mm 1.D.),
Nacalai Tesque, Kyoto, Japan) Z{E/H L, ¥ 7L 10 ul %
HEAL, 1.0 m/min OFHIZ LY 50 541 Y27 FT 4>
TYARE L 72, TEBERITIE 20%, 40%, 60%, 70% M T} 80%
DS TEEDOWED A F ) —NVIRR M L.

BH T LDBIEH LT 50 ml ORHRITE —& ) —x )
R L— & — R ONE Rz OIRHE R & LIRME: 100
DAY ) — MR L, ZOWEE | AR E L, B
TR LA EICHEL Uz, AEIIESHIRIECB T 5
FHERND, FHEER (fold) ZHALE U ECso A ZH L
7o, Eiz, FBIFREMEONEEIL [(HPLC AT T A0
ECso i / WHITATED ECso fif) x 100] 12 LD & & 7.

7) N.rileyi Do AETRRTE < R DOFHEL

N. rileyi BRRITREAR IR LZE I L o # —NTH A X135
IZBWTHBEETER LT LT\ S lira 5 B> 5 5B
L7k (N-3788) 2RV, Nrileyi 1ZEAL 7.5 em, &
S 13 ecm DA T AREEERIRIT 1% BERET F ZRMY 70—
— /b h—RAZEREH (Sabouraud-maltose agar fortified
with 1% yeast extract, SMAY) (\"X7° F o 1%, FofpERr— %
A 4%, </ h— A 4%, FEK 1.5%, pH7.0) % 30 ml Sk
L, A= 7 =7 (121 °C, 20%) #, 23°C T 10
~14 HIERGE L, B BIC@EL Y — ISt B
Jik L7253 1% 0.05% Tween 80 KR A L THI S x
10° 3 AEF/mlCHRR L, SEFEECHE L.

8) ‘mpkiiE

EMIRRTEIL 96 )X~ A 7 1@ L — bk (BD Falcon, Franklin
Lakes, NJ, USA) #fffL7=. ~A/ 7 u7L— hOFKRIZ
T TRl AR, 7Y — R FNT S SRR
SH. Dk, WEK 104, 1% XT v (BEBA 2 H
3, Kyokuto Pharmaceutical Industrial, Tokyo, Japan) 7K¥&{Z
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10 ul, S3AETRELEI0d Z AN, v~ 7T L—F3
FH—TS5oMIRE SR L, 23°C T 10 RfHkEE L7z,

SHETORIFIZONT, BN T~ A 7 r T L— |k
JET 2 B AEEE 400 %5 THETORFEDOHEOL KL E]
Bl BFEORIVBBLARAET OO 1/4 L EIC
WELELOEFHFESAET LR L. EEROR B O
D 100 fHARLL DA T 2BEE L, FIFE (%) 1T [(FF
TR LT AT H) < 100] Ik RH L.
50%%&2EHER] (the germination time to the 50% germination
rate, GTsy) MOV 50%FEEIRE (the effective concentration for
a 50% germination rate, ECsp) (2 Ea—4—Y 7 U x
7 (Kyplot 5.0 program, KyensLab, Tokyo, Japan) % H\>,
Zu vy MENT (Finney, 1972) 12XV b L7z,

S5EIOEBRFERICEY, 200 NV—FOHEAEDKE
Zt- REICE DTV, p<0.05 DBRICHEEZENH 5 &Ik
L7z,

F2fi MRERUEE

BHIRECRIRE N. rileyi OFERBO—FETH D B. mori
DOIfE AWT, FEREOKIZ K DN N. rileyi D5y
ETFRIFITHT DB LA L2 (Fig. 1-1). FKmokih
H¥ %7 N RIRICINZ 5 &, 152 4 RER % b5 E T
DRFENPBEINDOTK L, i E MR 2o 7256
I, KR 8 MR I B W T b E T ORFIIBlIE s
Mol Tbb, N rileyi DEFERBO—FETH D B. mori
DEFDO LR KA D N. rileyi D3 AEFFRIFEEET S

£195

FEEATWVWDLZERHLNE 2o T.

S HIT, RIFRGAETF ORI EBIET 5 L, FE
K OKMEIZ LT SRR X 5 &, 555 3 R
DHERIELEDAETHEESRIILYD, 6 BEREZICIEN
10%23%3E L, 15 BERIZICIZIEIE 100% D 353 L
7=, —J7, KM EIMZ o AT, B 12 B
METIHITZEAERDETORFIIBEINT, TNLREIC
FEIERNLH L 24 BFBICHK 80%DIEIER L oo 7
(Fig. 1-2). 50%FEZEREH (GTso) THET B L, K
W% N Z 7= 3561205 9.5 RER T, K E M 72 -1z
Bra® 21.4 B & 50%DFEIEITE S HREM 23455 LU R I
g s, LD &S eflERkne, Z oRFEEDE O
AEVIRRE TIIEEE 10 RBORFREZHKR T2 LIcX
ST, ZOEEEFHET D2 LN TE D LTSN,

WIT, FEFEEDE DOENZRI 7 HEED 7= OIS
DNWTHRF L7, FERBRFEIZI N CTRERA 7 R et
B BlZ2 S5 (Boucias and Latge, 1988) Z L2025, 3§
HFREYBEIXIFERROREIFEET 2R EEL LR
5. L LEIHEER A REF RO RWE TH 2 AR
HCHD. 2T B mori WO EHIEY K OWE Y
I LUWEORIFREDR A Lz, TR, &
10 R4 O R 3332 1 HH RSy Tl 43.7%, PN H
KRBT BNTIL 79.0% TH V0, FIFIEED - 133 12 FF
BAICHFELTOAMETIIRV I EREL N o T
(Table I -1). L2°h, ARICEWANTICHFEET D &
DARENT0, EMEHIERE O A2 5T NEEED
B. mori DIWFERE WD Z L3 G%h &l LT,

Water extract (-)°

0 4

8 16

Incubation time (h)

Fig. I -1.

Effects of Silkworm (B. mori) Water Extract on the Conidial Germination of N. rileyi.

Water extracts was prepared from surface of silkworm pupae. *Conidia were cultured in
liquid culture media supplemented with water extract. "Conidia were cultured in liquid
culture media without water extract. Conidial germination was observed at 1,000 with an
oil-immersion objective using a phase contrast microscope. Scale bar shows 10 gm.
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Fig. I-2. Effects of the Silkworm (B. mori) Water

Extract on Conidial Germination.

Conidia were cultured in liquid media
supplemented with water extract (e-e) and
without water extract (o-o). Conidial
germination was observed at 400x using an
inverted microscope. Time-response data for
the 50% germination rate were analyzed as
GTsy. GTsy values were 9.5 h with water
extract and 21.4 h without water extract.
Each data point shows the mean + SE (n=5).

WITHHEBL DWW TRFT L7, ERRo 3B X 0 H3E
REWEIIKIC Lo ThitE S 7228, S oichhitighs %5
B 572 6 FEHO ARG X 2 gh % ik L7z,
FOFER, HIHRIZIAZ )= >x R ) —)L>2-Frs
= >raaRva o AE ) — ) WRER > KOIRIZ &
<, ARED BEBREEIC LY @R Chhitl &, fRcT v
a— VRO BWE BB CHR LR Eha 2 &
BHALMNE 572, & 51T, ECso(mg/ml) DIE TS %
LEKT9.6x10°, XX/ —NT74%x10% =& /) —1LT
1.1 x 103, 2-F a8 =T 24 %103, 7& hT3.3 x
107, 7 aafih: A ¥ ) —/WEAHET1.1x10° THY,
BbLEWALZ ) —LTIAD 10 U Eog=ciitish
7= (Table I -2).

WIT, FEFRAEWE DL TEM ORGE & A EHEE D=0,
AX ) =AY TV E AV, Bl 2 O 53R BS D33 TR
HEEEIC R TREBIZOWTHELZ. TORE, wWIh
DI RIS T HFRFREIEM D RIET 5 Z L3, L
AIEHEDR BB S 47 (Table T -3). 4512, FRAYFRALEE
Tl ECso DA 5.0 x 10° mg/ml & A &/ — UAhHIE &
8 U CIEMEAK 150 f5icm L L. £7-, 387 L0 U 45 fiF
LRI I Tl ECso 728 8.1 x 107° mg/ml & A & — /L
R & g9~ 2 49 90 f5ici& s m L L7z, LaL, 7
T USRSV T, 1 A ETER O I
Mol

Table I -1. Germination Accelerating Effect of Surface and
Inside Extracts of the Silkworm (B. mori)
pupae

Region for extract Germination rate (%) *

Surface 437 x 6.5*
Inside 79.0 £ 7.8%
®Control 0.0

?Germination rate (mean + SE (n=3)) was determined after
10 h of incubation at 23°C. "Water was used for control
groups. "Sinificantly different between the surface extract
groups and the inside extract groups (z-test, p<0.05).

Table I -2. Effects of Extraction Solvents

Extraction solvent Activity Fold
ECs," (mg/ml)
Water 9.6 x 107 1.0
Methanol 7.4 x 10* 13.0
Ethanol 1.0 x 1073 9.6
2-Propanol 24 x 103 6.4
Acetone 3.3 x 107 4.8
Chloroform : Methanol (1:1 v/v) 1.1 x 10° 8.7

*Concentration-response data for germination rate(%)
were analyzed as the effective concentration for 50%
germination (ECsg). Non-linear curve fitting was performed
with the program Kyplot 5.0 to determine the ECsy,

Table I -3. Effect of Decomposition Reaction

Activity Fold
Decomposition reaction
ECs," (mg/ml)
Methanol extract 7.4 x 10 1.0
Acidolysis® 5.0 x 10° 148.0
Alkaline fission® 8.1 x 10° 9.1
Acetolysis® 7.9 x 107 0.95

*Concentration-response data for germination rate(%)
were analyzed as the effective concentration for 50%
germination (ECs,). °Acidolysis was performed with 1
M-HCI in methanol for 5 h in boiling water. “Mild-alkaline
fission was performed with 0.3 M-NaOH in 90% methanol
for 2 h at 70 °C. YAcetolysis was performed with 0.5
M-H,S0, in 90% acetic acid for 16 h at 80 °C.

S BIT, B RIFREEIEO [ EAFED DT BRIy iR Al
BBV TN AT, EESENIC &0 R EYE %
BRET D HEICOWTHRN LIz, 3hbb, 24 /) —uik
IM--HERIZ & 0 IR 2 AT o 1= v i, aill=—T
Ve AL = (FK) THESRL, SHITAZ —L
(&K BIZIRMEIIE O, n-7 % ) —)L LK CTEBES
BlZziTolz. EORR, 5% 10 % ORFRIT AT
—TNERE )=V (GK) OBEESFRIZBNTAHT—
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T VBT 2.0+ 1.5 (mean = SE (n=3)) %, A ¥/ —/VJEIZE
VT 90.7 £2.0 (mean = SE (n=3)) % D3EIFEREZ/RLIZ. F
72, n-7 & )= EAKROBESBRIZB NI n-7 & /) —v
J& T 91.0 + 3.4% (mean + SE (n=3)), KBIZHB VT 13£13
(mean + SE (n=3)) %%/~ L7z,
WITTEBEAYRCIC & 0 B SRR 4y 1>\ T, v U
FNEREMRETIIER 7 a~ N7 77 4 —ROA
X T UV (ODS) ZALFHREG Lz U B 7L & Wk
LT BWHI e~ ST T 4 —, ENERICRIT HWEK
BRI DWW TEERIE v~ 777 4 — % FHW
THRET L7z, ZORER, A ERBER T 50 /M H LR R,
E¥H F b ma~ T T 7 4 —IZB N TIXZ ra kL
Lo AR )b KO 100:0:0, 140 : 20 : 1 OIREE
WTIERIFRERII N T L0 6I1F LA ETRHEN R -
oo E7Z, 100:20: 1 (Zuaudibh AL ) =)L K)
X0 SRR 23 i OESBIER IT B T, 85%LL B odiE ]
NRTHoT=. —F, LI~ ST 7 4 —ITk
WL 40% A &/ — VIR EEREDEIXIT L A ERH
SN oT2.60% A & 7 — L TIEbPITEL S 4, 70%
KV EVRED X & 7 — )V &G o EHER TIE 90%FRE D
EWIEERINER TH > 7= (Table I -4).

AREIZBWT, BIEEWEOMBIZITA ¥ 7 — AR E
BheE DFERATR LN, AF ) —LD X5 RO & NE
BVASECIIIEE —ER 2 AT 2 U VIRES O MBSt
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OWEN SR END. 2D, A4/ — it
EWREASELY v~ 7T 7 ¢ —IiiT T, mgsiEmE
WWEVHBL, R-ROZJEERAREL D, 2D X9
e, IEMEOW oA D, AR O A MEN R S
7. B REUSIINEE D 0-7 Vv AT HES, N-T &
NT X REREFIN 3y REGZEOSMRIZHIA S, T8l
fg, ZNay RigEahed5 (B - BB, 2000 Z0Z
ElE, AL =M OBEE S v~ N T T 40— D
B & 72 B4 ECERERR (2 3 1T 2 FAb o0 5 R & iR v
5. OFED, BROMAIIC L > THALDER 25 7 ) &
UK, Z7Utwl JEE, 7V eefilgEREx, 0-7 v
LT AT UFES DRI & > T T L2 —)L & 5N
IR END. DT DHALDER & 722 DA O i H
PEDME N LB BLOBRC, R-IRO BB E S e
DAYy MDD, HIFEEDE IR SRR ORT% TE
FREEDOEN B Z NN, IEERMLELTNDE I &K
OVEIEAEICEB T 2 A Y v M b, B fRAVEL IR R %
H5ETHEMTFEEEZ LN

S BIT, BB BV CORIHEEDE T A= —T v
& AH = (EK) TR DIEBE RO A X ) — (&
K) BIZ, F1= n-TF ) — N EKIZEBT AEESED n-
TE =B SN O L, Allm—T
AZ )=V (FK) BT HEESEO AT —T VI
FR o fRALVERIC 10 A U7 IR ER S 3 Til S, TR TR 43 2

Table I -4. Eluant Condition for Column Chromatography

Separation  Stationary

Activity”

. b
mood phase Column size Eluant ECs, (fold) Yeald
100: 0:0d —e —f
140:20: 14 —e —f
Normal si 150 x 4.6 o 1d 3 .
phase mmLD. 100:20:1 1.8 x 10 85.7%
80:20:24 1.7 x 107 87.0%
65:25:44 1.5 x 107 98.9%
20% MeOH —e —f
40% MeOH —e —f
Reverse ODS 150 x 4.6 . 5 .
phase mmlD.& 60% MeOH 1.9 x 10 7.9%
70% MeOH 1.7 x 107 89.0%
80% MeOH 1.7 x 1073 90.1%

Concentration-response data for germination rate (%) was analyzed as the effective concentration for 50% germination rate

(ECsg). Acidolysis

samples of 10 ul were eluted with each eluant at a flow rate of 1.0 ml/min for 50 min, and then the total

eluants of 50 ml were concentrated to 100 ul (1 fold solution). ECsowas calculated from data of germination rate in sterial diluted
solutions of the concentrated solution (1 fold solution). *Yeald was calculated from data of ECs,. In case of 100% yeald, ECsg
value was 1.52 x 107 fold. °5SL-II (Nacalai Tesque, Kyoto, Japan) silica gel column was used for normal phase column
chromatography. dMiXing ratio of Chloroform: Metanol: Water. “ECs, values were 1.0 fold or higher Germination rate.
fCalculation of yeald was imposible because of no data of ECs,. €C18-5MS II (Nacalai Tesque, Kyoto, Japan) ODS column was

used for reverse phase column chromatography.
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LN D EEZDLND. BT, n-T X =N EKITE
DB OKBITIZ A 7 — B OBIEH Sz
HRPE D BN TALE 3 3R S Ay, TEMEEIZ 2 & BRI
EEBEZOND. F, BB OBCER Ui
n-7 & ) — L EIKIZEIT DEE R OBRIZ KB I EL S
FUEPEEA A SRR S . Li-ai-> T, REITRT 2
O ENC L > T n-7 % — VBIZHE DM L 7=iE
HESBRELND EB X BN,

Fi2, hTLru~ NI T 7 4 —OFKMERFLY, JEMH
AL O= b T5T7 4 —ICBOTIEEEEEY 7 o
BN E LTI E N T Y DTN T T BITRAE S, A
X )= NVRER EF T 77V MEBETHBES I
LEZBZ BN, EDIL, WHEA T L uvw NTTT 4 —
2B WTIT 40%A %/ —/L T ODS B T LIRSS, #
Y= NVRER EF T 77V MEBECTHBES I
brEZLNE.

PLEIC X0, REFREDE OWMEIIZA X ) — T &
D, OB, AlMm—T e A X ) — (FK)
(L DEIESEIZ BT D A X ) —VBOEIL, 612, n-
TE = EKICEDEESEICRT D T F ) — VB
DEUL, FLTrZaaRnh - AX ) —)VEEREZRE L
eIV MCEBNEMR (D AT N) T A7 a~ b
TTT 40—, K- A —=VERERE L= (ODS)
NThrua~w T TT 40—l L o THRIFREWE % 5
B - BT 209 T a b a— Lo NS,

FIH ME

TR T 2 B i IR R B N rileyi 1237 E 3R 1
WAHE LI ET 55 WIEFHFERBRHRR S ZRM L7
REMCIE R RGN EM S D &0 ) R A B A oR
T, TORFIIHALNE R TRV, ZRLDRT%
B ST 5 Z & N. rileyi D% ER BFRH TOHE T3
HHOLHWVIIHETFRRA D=L 2 HR+ 25 L CHFEICE
BAERE R DI Tid e <, MAEMBRIZIE AT 2B
Wb A HZREMEEEZ OO AT TSR HIFF
S5, ZFZCAETCHTERRO—FETH D B. mori & H
VT - REE A AT LT,

B. mori DEHMEIZ I B N. rileyi 531 DI T %
FEMICBIEE LToRS R, B mori OWRHIRAT IR IFFH G
R B ICEMET 2R MEEEEF T2 2 &AL NE
ol FO=D, B mori DWRIZE TN DIFEEDE
DIEWZ T 572012, A 7 17 L— b & v THE#
10 Wil DI R EZMET 2EWREELZHRE L. B
LT EMMREEIZ L - T, o8 - RO DR TR,
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SRS, WS a~ NS T 7 40—, BT AT v~ b
7T 7 4 =BT L REMBEOFEHZRA LN L. £
DFER, FEEREWEIIA Z J —/Uic k> THIH L, i
W e By AL UT=%%, AT —T )V — X X ) — )V (&K)
KO n-7 & 7 —)v =KD 2 TR ORI K 0 iE Ve
SrEEIN L, S, B (U 27 0) B LW (ODS)
DHT L7~  NTTT 40— IT&o TRFIREWE &5
B« RS H W) T a ba— ot L.

FONE BRBBFEURIRE N rileyi D B. mori HINFRIER
HEME D B

&

il

%1 EIZIBWT N. rileyi OFIFEEWE & 0B - KRS
72O DFE 2 DFEIFIZOWTHRE Lz, ZO/RE, R
BEZIB W TR E 0 SRR DIE O A 3~20 {55
REISHHENDZ ERNBESENERD, 2 X )=k D
AR ORIRTH o7l 12, AZ/—IT X i
L7ey 7VidmE, 70 U AABRZ B\ TR EHEMETR oD
RIGIIFRD H ALY, W ER S ARALER TIEPEASKY 150 f51Z1h)
L U7, R CASE D AR H B3I EES E D1k
FREENZEL L TWA AR S B 2 b3, iEtEom k
DA LTRSS BT D - Ko _JB8RREES
WZT25E0I AV Y ERHDHZ LD, BBABEY 7L
ONWTHEEEED D Z & & Lz, BERLICR VL TIE, B
O3 FRALERTE DIRMRIRIERAT 5 2 & 72 <, BOGHRIZ B 1
=T L E N AR BB AT - TG 5, DRI A
& 7—)v (EK) BIZEW SN, &I, IHEWEIX
n-7 4 ) —)v - KIZKEDEPSET n-7 & —VAZEIL
SN, ZOWEESENC L o THEE D[ E3 IR S .
RIS RS OTEEE Y2 DT b~ N7 40—l k
DBETBERE, U ATV ERWEIEME A 7 A7 < b
7774 =B TIEHIEIEE A 7 e R A E LTR
X )= ViRER BT T 7TV NEMECIREYE
DIEER IS ND EB X b, F2, ODS MW
WMhZhra< b7 T77 4 —IZ80TIE 40%AF ) —)b
MOINER A Z ) —VigEE BT TV I MR
THBERZRIND B2 BN

PLED Z & B FEFREYE O 5B - RISV TR
2 —=NEAWCTHIEL, BAEORK, Am—T L E A
27— (FK) IS RDEWAEICB T DA ) — (&
KBRS, E5ICn-TF ) —L KT X DS
BT D n-7% 7 —NVEEEIRL, BiE#IZ ) B vh
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Fhrma~v NI 70—l L, X HIZIEEE S % ODS
WA T Lra~w NI 7 —iitT o2 LIk BEY
LT B RFTEDE OME DR LRI SN, £ 2T
BT, BIECTHELNEFHTEDEORE I v~ T
T4 —IZBTDEEE L LIS, P TVORE RS —L
T w7 L, MERTIC L E RO EMER R E S5 L
FHME L.

B1HE EBRMBRUERSE

1) N. rileyi D53 E1H&72 < RO FH Y
N. rileyi D EFREEROFTEEEITE 1 &, H1Hi—
7) DHEERFEIAT T

2) A ek
MBI LTEITZE, F18—1) (”L7z B mori
DIz W=,

3) A& =4

1.0 kg D¥3HE L7= B. mori DEHIZ 5,000 ml D A X ) —)L
ZINARHR L724%, 24 FRRIERE L, B3& 1,000 ml (2O
TSI XEEES 2 AN TH I AT V¥ — (0.8 um) TH
L7, 54072 1,000 ml Otk e —# ) —= SR L
— & — TR L7otk, SRR S e E 45tE LT,

4) oy R

FE3) Ik —F U — AR L—F— 2 L 0B L
= A K — Y (21.2g)% 800 ml DEKRA X /) — Lk
IM-SERE CIAIR L, B L7ZH T ARBICANIBE AT T
5 B L 72

5) WiESELZ o~ NS T T 4 —

FiEA) IC X VBN BRI X ERICHE L
%, AT —7 L 1,000 ml 202 BB ETT 72, A X
J v (EAK) Blie—4 U —x R L — X — (2 XD E
L, AZ/—)VAlEHIS 21370, S 61T, RSz A%
J = VBT n-7 & 7 =L 300 ml & 7K 300 ml &N % E
BB EITo T2, n-7 % 7 —AARE NI — & ) —T SR
L—Z—|Z LB L, 7 aad/LhIRE L CIER S 5
Lrv<w NTT7 40—t LTz,

=N

6) EFED Z L0~ NTT7 4 —

WAEREKEIN T L7 ma~ b 7T 70— VA7 60
(150 um spherical-neutrality, Nacalai tesque) ZfEH L7z, +
U717 013100 °C T 3 BFiEE LS, 7o 7 —2—h
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THEREEFTHEL, ZearLAEZHNTATZ U —IRICH
LI VB FNEH T AR o< ME (500 x 20 mm
ID) IZKE LT, RELEAT AU B FAREHD
HZ 2RISR DET7 vk A% 1 ml/min THEEL T
arvFa4va=y s Lk WS e~ N T T 4 —1
BWTELNIEMEE L 100 ml O 7 v v L LIS IEAR
S, JERAZ L7~ N7 4 —HOV Tl L
7.

YT NAERIT HPLC R 72 AL T DT 77
A L. T FI5A4% 7 aaiR/Lh% 1 mUmin T 300 4588
HRURHE S ZBRE L. 0%, 1,290 SRINTTA 4
J—=OEEE 50%E TLEY, 51T 1,300 %I AH
—VBEE 100%FE CTLA IS BREAREICI VIEHL
7=, ViEIX 1.0 ml/min CTHEfE L7=. WHRIZZ 77 a v
=2 L2 #— (GE Healthcare UK, Buckinghamshire, UK) %
T 15 4318 (15.0 ml) L= dliLi=7F 7 v
3 NIEMREICHER T B & &b, BIERGE O RER A
flivy 40 °C TBRRR S, WHEARIE L.

7) WA T LT a~w NTTT 4 —

NEFR A Z T m< N7 T 7 4 —IZB W Tl E =%
PEI N 3#0 2 ml © 40% A &/ — VYA &, ODS HPLC
715 2 (250 x 20 mm LD., Cosmosil 5C18-MS-II, Nacalai
Tesque, Kyoto, Japan) A H LB L 7. ¥ 0L
A% A K )b L, VU T IVEATL 53R 40% A X
— T, 100 30T 100% A % /) —LETh
HIE2REAREICLVEH L. ftEX 2.0 ml/min T
Ehg L. BRI I 7 aralb s ¥ — (GE
Healthcare UK) & HWNT 243 (4.0 ml) #IZHTLTZ. 43ER
Lie7 Z 7 v a  A3EmEicfik+ 5 L &bz, BEX
EDISHERE 2N 40 °C TR S HIRE AR L.

8) Sephadex LH-20 # Z AV a~ hJ'T 7 4 —

Sephadex LH-20 (GE Healthcare UK) 7 /LVIZ A %/ —/L
T—Be o S S t%, Rl A e A 7 ) — LTS
LCRRWe. =T 7 A7 a< MME (1,000 x 10 mm 1.D.)
WAZ 7 —=NEle L, A7V =R NvE I a~
MNEIZTRI LTz,

WA Zh7a~ NI 70— X0 LNTIEE S
135K 100 @l D A ) —VITER S, Sephadex LH-20 77 7
DT T T4 LT, WBERIZIZAZ 7 — V&2V, jiH
0.1 ml/min THrEfE L7, WHIKIIRZEBITES (refractive
index, RI) T3 5L Ebiz, 777 varalb s —
ZRWTI104y (1.0ml) B L7z, oBL77 27 v
VITAEYREICHRT 2 & &b, BUERGE RN &
W 40 °C TGRS EK 7T 7 v a v OIEEEFHEL

RESEARGH BULLETIN OF THE KUMAMOTO PREFECTURAL AGRICULTURAL RESEARCH CENTER (2012)



ERARREMRE U2 —HRBE

7=

9) Wgru~ 777 4— (TLC)

JIEAH TLC i Silica Gel 60 5 A7 L— k (0.25 mm thick,
1 cm x 5 cm, F,s4, Merck, Darmstadt, Germany) %\ 7=, &
BIVAIIZZ ma RV A A Z ) —)v K (65:25:4, VIVY),
raaiiVi o AKX —)v K R (65:25: 4, viviv) KDY
rsaaiRih  AH ) —)b 28%-T E=T K (65::5:
4, viv/v) @ 3 iz iz, 3R TLC 13 ODS 47 A 7' L
— I (RP-18, 0.25 mm thick, 1 cm x 5 cm, F,s4, Merck) % H
WL BBIABLIIA ¥ — v i K (9505, viV), AX ) —
v R (955, viv) RORA L =) 1 28%-T S E=T K
(95 :5,viv) ®3FEEE AW, ARy oI TLC 7
L— MZRA X 7 — M 5%k 288 L,
Ay MBS FCHERIINE L 7.

BRI B TA

1 0) @MsE TLC (HPTLC)

HPTLC i3 Silica gel 60 7 AL — K (0.2 mm thick, 5
cm x 10 cm, Fysy, Merck) ZHVY, 7 mBEBENLA 0 A X ) —
IV 28%T BT K (70:20:1, viviv) ICLVIEBAL, A X
= E 5%HRRE, £33 UETAR Y e L.
IUFETHRHLEAR Y MIET~—F> 7L, FF7
FF oy U R—NIZIRE L ARy FANGEEE, Bt Shiz A
Ry SOV Y B PNV E T L — DL ERY, <17
2F 2—TIZANT 1.0 ml DAX ) —)LEMZTHRILVT
v 7 A FY—CHE Ui L7z, i 6,000 rpm T
10 BEL L, 20 RELAREICHEIL .

11) TLC 2

Sephadex LH-20 7 7 A 2 V) 438 S 4L 7 TG M B 43 13 NAFE
TLC # 7 A7 L— | (0.25 mm thick, 1 cm x 5 cm, F,s,,
Merck) (ZHEL, ZmmA/VA  AX ) —)L: 28%T U FE
=TIK (65:25: 4, vV TEB L2, ARy hORKRHIC
TIHEHRHET L= R U k#K (Skipski and
Peterson, 1962) & HFHMEZ T 542 ) — /L —fitEgik
3K (Svennerholm, 1965) (2 X % B A% FhE L7=.

1 2) TLC I X 2 Eey iR VB 18 OFEMERL Y O RFE DL
i

JIBEAE TLC 1L » D BT =7 A — |k (Silica gel
60 F,s4, 0.2 mm thick, 1 cm x 5 cm, Merck) Z{#H L7, B35
FRABRRT D A & ) — VHRIRIZ DWW TR 1 gl ZJRAIZ A
Ry bL, 70KV AX ) =)L 28%T E=T K
(70:20:1, v/v/v) T35mmER L. REA LT VI =T A
= MI 5 mm MRIZIZS A A2 - TTESITHEI LT
HEILIZEY—MI~vA 7 aFa2—TIZ A 1.0 ml DO A

£195

H)—=VEMZT, FVT v 7 AIFH—THHEL, TLC
= MG R SR A i U 72 fhE RV 6,000 rpm
T 10 BEELLT, 20 BEEEDREICHR L. F
B OWTITAF ) —T 1 mg/ml ([ZFHH L7 ER1E % 1
wl ARy L, BEREOFFETTLC IS L, 708 L%y
— I BRSNSy A L. iR IE 6,000 rpm
TI10 =L LT, S6IZZDEEE A 7 —/LT 1,000
fEIZAIR L CTAREICHGEL L.

£/, WA TLCIX ODS 7/ =7 A — |k (RP-18 Fysy,
0.2 mm thick, 1 cm x 5 cm, Merck) %[ U7z, FE/yfifLER
HiD A& 7 — I OWTIZ Ly ARy b L, AZJ
—Jb 1 28% T E=T K (95 : 5, v/v) T 35 mm BB L7z,
BHLEZT7 VI =T A0 — MISmm BRI SHZFH -
TTIESIIHEI L. BEILE{EY— NI~vA 7 aFa—
TIANLOmlDAF ) —)L&ENMZT, RILT v 7 AIF
P—THEL, TLC ¥ — M2 bR SNy 2 hit L
7. hH X 6,000 rpm T 10 B L LT, 0 EiEE A
W EICHE LZ. BRI oW T 1 mg/ml (SRS 72
HOx Lul ARy ML, FHEICEHL, 798 L& —
MIvA 7 vaFa—TIZANT 1.0 ml OAX 7 —/L%EN
TRV Ly 7 AIFH—THEELME Lo, MHRT
6,000 rppm T 10 iEL LT, EHIZFDO LFEA S J —
JVC 1,000 fHICAIR L CAMRERK E L=

13) “EWiE
EWRREEITS T8, H1H—8) OFIELRRIZIT-
7z

F2fi MRERUEE

B1ETHRH LR TRIC LR, A ¥ ) —uic X
DM, BEOIRALER, Fil=—T e A X ) —)L (FIK)
I & DR ENCRIT D A ) — VB EIRNE, n-T X )
—L ' KIZBT DIEESELD n-T F ) — V@ B iR Sy
ELTCYIASNAT A a~w NI T T o—iTEL, &5
WZIEVEE > % ODS WitE T Ao~ W7 T 7 4 —2k Y
SyT B TRE CRIFEEYE ORI %R D72

3 U= B. mori D (1.0kg) 705 5,000 ml D A X ) —
JTHIH L, EBIE 1,000 ml 212 g) Z i L, 1M-tHEE 800
ml % 0z CEROyfRALER (100 °C, 5 W) %#4T-72. &Sy
FRALFRHG I A — 7L 1,000 ml 2Nz, A%/ —L (&
AK)JE (11.4g) ZIGHEESY & L TR-. LN iEEE Sy
%, n-7' % 7=/ (300ml) - /K (300 ml) T K VAR
ATV n-7H ) —VB (6.0 g) I\ZiEME 4y %2157~ (Table
om-1).
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Fig. II-1.Normal Phase Column Chromatography Separation.
Normal phase chromatography separation on a 500 x 20 mm I.D. column. The initial solvent of chloroform was run
for 300 min, increasing to 50% methanol by volume for 1,290 min, increasing to 100% methanol, and held at 100%
methanol. The flow rate was 1.0 ml/min. The effluent was collected with a fraction collector cut to 15 min (15 ml)
fractions, and 1 ul of the fractions was diluted 10°-fold with methanol and used in the bioassay, as described in
“Materials and Methods”. Symbols: e-e (weight of fraction (mg)), 0-o (germination rate (%)), ----- (concentration of
methanol (%)). The active fraction (between 810 and 900 min), as shown by the bar, was collected and concentrated.
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Fig. II-2.Reverse Phase HPLC Separation
ODS HPLC chromatography separation on a 250 x 20 mm I.D column. The initial solvent of 40% methanol by
volume was run for 5 min, increasing to 100% methanol for 105 min, and was held at 100% methanol. The flow rate
was 2.0 ml/min. The effluent were collected with a fraction collector cut to 2 min (4 ml) fractions, and 1 ul of the
fractions was diluted 10°-fold with methanol and used in the bioassay, as described in “Materials and Methods”.
Symbols: e-e (weight of fraction (mg)), -0 (germination rate (%)), ----- (concentration of methanol (%)). The active
fraction (between 86 min to 90 min), as shown by the bar, was collected and concentrated.
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I 7 v~ N7 57 4 —IZB W CE DR L L7
6.0 g DIHFMEREI SN, 7 v v ds/L SRR UNEF S 5 2 2
=8 b7?74~?7?°};‘/ NMABELTZ. T ORE, &
PERST I 795~915 S3T T TR S 47z, 810~900 431
DT CTIEH USRS 2 £ L O TRMEL, 384mg DR
%@E%% T x5 (Fig. TM-1). 438 L 7= &M 4y &0
213 Z < OIEHAI RO BT T2, 3B L TG 4y
i@ﬁm SORGH MW SNz, Tz, DRLEE
PRI /PO CifE HPLC Tl L7, JEFD T A7 u~
NPT T 4 — R0 ELIIEMRES X, 40% A ¥/ —/uiT
R LA HPLCIZ T/ V= MEHET 5 &, 20~60

I THEEO Y= BNH L. £D%, W2 —
71372 < B mg THERE L, 86~90 /)T THI 40 mg/ 7 7
7y arOkbRERE—IBRHRLNT. ZORITHHE
=73 < B mg THB L., &7 77 a v EAWk

EICHERT D &, 86~90 /3T T TIEH L7243 12580,
IEHERED SNT=. ZZT86~90 Iyl Eni=75 7

vaidE EOTENERES E L TEM L, 50.7mg OB
MR E RO (Fig. MT-2). 1&MEZ 7R L7 HEi5y i3t
DEERE—INOHRESND Yy —TRE—7 Tho
o, T, B—obv—7 L LThRENEELLN

Normal phase

£195

DT, EHEEIC OV T TLC O & b8 THl
EoREZEM L. NEHETLC IZBW\WT, ZrrfilL
L AB =LK (65:25:4) ICLVEE LGS, A
R M RF0.40~Rf0.66 (T CT—V 7+ ARy
FMHENZ. Juaak s AZ ) —)b: FfE (65 :
25 :4) IZXVEBA LI2GG, AR > MERF0.39~Rf0.56
W SN, Z7aadivb: AZ ) —)b /K (65:25:4) &
B nIZReRts b o ARy & LTHRIB SN,
HRELTT =V LT\, ZaakiLh AH ) —
b 28% T =T K (65125 1 4) [Tk VR LSS,

T—U ORI ARy SRR ERTZ. TOR
R, FEARRAR Y MM RF0.56 IR SR, ZD AR

v h® EE RF0.61 1
(Fig. 1-3).

W TLC 2R W T, 100% A % 7 —/uic kv BRI L7z
Bh, ARy MIRFOAS~RI0.92 FTHLL 7V —F ¢
V7 U iR E S%EIN LTIZSAICH, AR > ME RF0.36
~Rf0.85 & ORCREENIF 72 o T2, FERIZ T U —F 4 >
T Lic. 28%7 =T KA S%IERIN L 7o BRI Tl
TV —=F 4 I E 57228, RF031~Rf0.46 & 0R0MEsR:
DARy b&LTHRIEENT (Fig. II-3).
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Reverse phase

Fig. II-3. TLC Analysis of Active Fraction from ODS HPLC .
TLC analysis to determ ine the purity of sample collected on a ODS column. Normal phase TLC analysis was
performed on silica gel 60 glass plate. The plate was developed with solvent(a) (chloroform-methanol-water (65:25:4,
v/v/v)), solvent(b) (chloroform-methanol-acetc acid (65 : 25 : 4, v/v/v)) and solvent(c) (chloroform-methanol-28%
aqueous ammonia (65:25:4, v/v/v)). Reverse phase TLC analysis was performed on a ODS glass plate. The plate was
developed with solvent(d) (methanol-water (95:5, v/v)), solvent (e) (methanol- acetic acid (95:5, v/v)) and solvent(f)
(methanol-28% aqueous ammonia (95:5, v/v)). Spots were detected by charring with 5% H,SO,4 in methanol.
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Fig. II—4. Purification on a Sephadex LH-20 Column Chromatography and HPTLC Analysis.

A, A Sephadex LH-20 column (1,000 x 10 mm [.D.) was eluted with methanol at a flow rate of 0.1 ml/min. The
effluent was collected with a fraction collector cut to 10 min (1 ml) fractions, and elution was monitored with an RI
detector. HPTLC analysis was performed on a silica gel 60 glass plate. The plate was developed with
chloroform-methanol-28% aqueous ammonia (70:20:1, v/v/v). Spots were detected by charring with 5% H,SO, in
methanol. Numerals in the parenthesis were indicated the fraction numbers on a Sephadex LH-20 column. The
substances carrying equal Rf values are indicated as A, B, and C in the figure. B, A bioassay of components A, B,

and C was performed for the samples directly scraped from the HPTLC plate. The data represent the mean + SE for
three different preparations.

RI
Methanol
0 100 200 300 400/500 &:0\700 800 900 1,000 RT(min)
Rf 101
0.5

0
480 500 520 540 560 580 600 RT(min)

Fig. I -5. Sephadex LH-20 Column Chromatography and HPTLC of Component B.
A Sephadex LH-20 column (1,000 x 10 mm I.D.) was eluted with methanol at a flow rate of 0.1 ml/min. The
effluent was monitored with an RI detector. The effluent was collected with a fraction collector cut to 10 min (1.0
ml) each. HPTLC analysis was performed on a silica gel 60 glass plate. The plate was developed with

chloroform-methanol-28% aqueous ammonia (70:20:1, v/v/v), and the band was detected by charring with 5%
H,S0O, in methanol.
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PEDORERNG, ODS 7 A XY B SNI-iEEE Sy
TRAM RS NZ., 2D, 2D DRARD &5y
B9 572012, B R O & 1387 5 0t — R & FFo
Sephadex LH-20 (GE Healthcare UK) # T A7 u~ K7 Z

AL DR ENE L. ZORER, 480 D 570
SNTINTFTH Y TAHEKD 2 5D E— 7 B S -, &

£195

HIZ# 7T 7 v a % HPTLC TH#ET 5 &, B—omsy
EEZ DIVTUNZ 480 500> 5 540 732 T &b 2
A D= ITIERST A LS B O 2 OB EE
NTWBZERRBD BNz, ZDZ LBk HPLC I28
B UL, BT A, B EYNC D 3 A DIREW
ThHDHIEBNHLNE 5T (Fig. T-4.A).

Table II-1. Summary of Purification Steps

Weight Activity Fold
Purification steps
(mg) ECsy* (mg/ml)
Extraction (Pupa 1.0 kg/5,000 ml methanol)

1,000 ml (supernatant) 21,200 7.4 x 10* 1
Acidolysis 5.0 x 10° 148
Solvent partition ( Petroleum ether - Methanol) 11,440 2.7 % 10° 278
Solvent partition ( Water - n-Butanol) 6,020 1.4 x 10° 526
Normal phase column chromatography separation 384.0 1.9 x 107 3,810
Reverse phase HPLC separation 50.7 3.1 x 10% 23,810
Sephadex LH20 12.4 1.6 x 107 46,641

*Concentration-response data for germination rate (%) were analyzed as the effective concentration for 50% germination
(ECs¢). Non-linear curve fitting was performed with the program Kyplot 5.0 to determine the ECs .
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401

201

0 L 7y
0 0.5 1.0 Rf

Fig. II-6. Comparison of the Rf Values of a Bioactive Substance of Methanol Extract without Acidolysis and of a Acidolysis

Sample by TLC Separation.

Normal phase TLC was performed on a silica gel 60 aluminium sheet. The sheet was developed with
chloroform-methanol-28% aqueous ammonia (70:20:1, v/v/v). Reverse phase TLC was performed on a ODS
aluminium sheet. The sheet was developed with methanol-28% aqueous ammonia (95:5, v/v). After development (3.5
cm), the sheets were cut into seven segments (5 mm intervals) from origin to solvent front with scissors. The sample
was extracted from each segment with methanol, as described in “Materials and Methods”. Symbols (mean values):
e-eo (methanol extract with acidolysis sample), o-o (methanol extract without acidolysis). Each data point shows the

mean £ SE (n = 3).
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T, WTNORDDIEENE TH D0 EREET DT
WIZ, HPTLC 'L — b MBONERY B & - TAEY
RRE & FEhE LTz, ZORER, By BIZIRUVEMDRTED b
7z (Fig. I-4.B). 43 A & 545 B 1% Sephadex LH-20 77 5
L7u< T T T4 =2V =T RNERY, BEIITS
Bl S AL, ARG A DIE ) B4 B L0 b3 0IciE
HIEF MW=, 2D 2 5D HOWTIIFEZ o~
NITT7 4 — &R LTHST B OBREELT7 77 v
V(777 a0 54) BB, BAERIIC 12.4 mg D
A5 WRWE %157, /B L 7% 7L 1% Sephadex LH-20
N NTT T 4=l VE—OY—7 R, £/
HPTLC IZ LYW B —D Ny FE L TR SN0, #iE
SNTCES T EME O R FMREDE TH D LTS iz
(Fig. T-5).

VL EORERTRE% Table I-112% & 7. B. mori DI
1.0 kg ZHPHEHT 5,000ml D A % 7 —LTHIE L, £ 0 B
1,000 ml 7225 21 g DR EHRMERHF N, ZOWE%
TR RALER % Z L 12 X U ECs i1 5.0 x 10° mg/ml & A
& ) — VARIR & Bl U TR 150 i iEnsm R L7z, &
52 2 FHOBE SR n~ T 7 4 — & T ECs 1
13X 1.4 x 10° mg/ml & 500 {52 RiciEtEnsm B L= B oh
T T INERE ) T A a~ 5 7 4 —, #WiFH HPLC,
Sephadex LH-20 77 A7 u~ 75 7 ¢ — % TN
VW ERIEPEDS 46,000 (5L EiZm E L7 124 mg D HAa ok
WEME LT,

B TREOP TR ISR M L L OIS fRAE T

bolo. T OB OFTE TIEMER M L L2 B 0)R
KELToOOREENREZBND. —DiF, AX /) —L
2 THIE SV B REME DS, BRI k> TE B
WIS HED BV BB E I b L TIEER M B L2356,
D —DiE, AF VI X0 RBIEEWE & s DI
FroR, 1EMEA H S 2O RIERE & RIRF IS Sh, BRorfig
WERIZ X o TZ ORIBE R S RIEEEDE NG hEh
T, FBFEEDBEORER W ELHEETHS.

F 2T, MR & TLC I8V A& 7 —/UliHik &+
DI IRAERE DY PNV DIEMER S O Rf % L
L7z, ZORE, WIRLRRED Rf EIZIBWTHEE
NERH BT (Fig. T-6). ZDZ LI &V W#H Dbk
Y& ORGEME I R OFERME B > W Tl IE R E v o
LRI E N, LT3 o C, R RUEY R 1T e ) AR AL B
WL DAL EDOEIT o Te EBEI N, 260
FERDD, B RENC X 215M%R EOERE, EFRICE
BLUTBEOWREEREVWEE DR, &I, TLCIZ
B ABUE S ORAKIEEERLIZEZ A, =B RY
VRIBIZLVREAORAR Yy ERELNTL. 2O &
B, RIEREWEIXT I EREET LI LRI,

£195

BT X RAEE 2 UINrd 570, RIBEAENT I FiES
EHL, BAMRICE ST V=0T 2 7 % b OIERE
WENOID HENZAREEN B 2 S, B TREICR T
Z2E), &5V TLC IZH T D RFAEZED B A I HI
T5 L, BEEERE LT X KEATHMEEE &5 %
bl

F3H /NME

ARETEE1IETHSHCLE, BT o ha—ick
SE, BHFEEDE O - W ETo72. Tbb, B
mori DU 1kg ZREHZ A & 7 — VHlH, ERfRALER, 2 &
HOWENREL 7 v~ N7 40—, 2HEONT L7 n~<
NIT T 4 —%FT 507 mg OIEMEESEH-. S5
Sephadex LH-20 BT AV a~ v 7T 7 4 — &R THRAEW
W LETEPERDS 46,000 (500 EiZm EL7Z 124 mg D B a R
DIFEFARHEN)E & HEEL 7.

FE R S N B B IR R TR IS 81T 2 %0, TLC
BT 5 RAER LORAKIEED DREINHIBTT 5 &,
T EEETLHMERE LB DT,

FME BHRBFEERIRE N rileyi D B. mori HINFRIER
EYE OISR

&

il

N. rileyi DFIFIREWEOMINEL, F 1 HTIIHE
BRO—FTHD B mori 6 RIALEYE DR 21D
TV ETURIERSEY > 7L O G ERIGVEE 4y D
g% 2 X R R OVE B T & 5 AW RE 1k % ik
SELT. LT, o B TREZBRET 5 2 omMmE
W, REOE, WESE 7 a~ N7 T 7 ¢ —, NEF L O
WMhIZLrma~v 7774 —ICBWTRIFREMEN L
DX RREFEMETRTONEHLNIL, 7a ha— Lo
FIZOoNWTE LD, FNETE, oz r ha—u
IR &, HEEMAT I LB 72 RO @M O RS EEDE &
B DI KERMEIT - 72, W ICB W IR
s NT 7 4 —IZ XD MEORKRE AT\, Sephadex
LH20 W o A7 v~ 777 0 —I2k 0 RilimzrEL
ML DI FEEME A 15T,

F T, RE TS LR FREDE Db FAE % 7
35720, fix DAY MUVRATIZL Y, FERE> O
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RN 2 ERET 5 & & b, MEIEEABINC YW T H M
L7z,

F1H EBRMHRUERE

1) N. rileyi D53 AET 8472 < KO HL

N. rileyi D3 ETIETE S ROPBIEIIE 1 FE, F1H—
7) OIFELFERRIAT T2, R, RETIEHATF O
<HRIZ 0.05% & 1.0%D 2 FEFH DI D Tween 80 /KIFIR &
fEA LT,

2) FIEHEYE O B

R THONRFREDE, T70bb AKX ) — /Ll
HHR & B LY 46,000 5121523 H) L 72 12.4 mg O e
A9 REE & Rz,

3) BREAKILRDHTIE (NMR) (2 & D fFHT

'H-& " PC- NMR A7 kL% JEOL ALPHA 500
Spectrometer (JEOL, Tokyo, Japan) CHlE L7=. 7 I B
7 NI & b tetramethylsilane % PNEAE & -5 § (ppm)
RL, EAEH (J) 1ITHz TR L. &5, 'H-K
W BC- NMR O 7 FVid%f 2 kot NMR (‘H-'H
COSY; heteronuclear

correlation spectroscopy,

multiple-quantum coherence, HMQC;  and heteronuclear
multiple-bond correlation; HMBC) TJ#E Sz, v 7L
DRTIFIRDOMEFIZ X 572 ¢ s, singlet; d, doublet; t, triplet;

g, quartet; br, broad.

4) FESeEERE
FEFEEE 1L JASCO DIP-1000KYU (JASCO, Tokyo, Japan) C
HIE L7,

5) 7tFik

1.5 mgDRF R E N7 FIFREWEIZT B F AR
Ac,0 - pyridine (1:1), 0.3 ml ZA1%, =iE TS &t
7o BOGTRITZELIE FCRELEZ. BEYITER=F v
(I'ml) &K (1 ml) IZEDEESEUCBNT, BT L
JEZRIFREME D 7 £ F ALY TN &2 (1.7 mg).

6) MU AFLI UL (TMS) 1k

MU AFAT U AT, RS RIEREDE L0 ug
WZhUAFALT Y NMALRIETEH S TMS-H (GL science,
Tokyo, Japan) %1 ml X 65°CT543 ML S H 72,

7) A~ NI TT 4 ——EEANT L (GC/MS)

£195

fiE AT

A7 v~ N7 T 7 4 —I%Agillent 6890N (Agilent
Technologies, CA, USA) ZfEH L, 715 AIEXHP-5MS (0.25
mm .ID., 30 m, 0.25 um thickness, Agilent Technologies) %
A7z, #TiE 80°C (10 min) T, & D#10°C / min T
280°C £ THIRL, 280°C % 8 Zyfilffids L7z, EEANR
7k viE Agilent 5973N El-mass spectrometer (Agilent
\Z & VRS LTz, HESERNOA A ALE
JE1X70 eV TITo 72,

Technologies)

8) HEEEIEFARY

AT 4 v T OGO RBHEOENIC L D%
FMREEFEEIZSD W THAEL 2. FE&IX
D-erythro-C,-Sphigosine (catalog no.1838, Matreya, PA, USA),
1833,
D-erythro-C ¢-Sphigosine (catalog no. 1835, Matreya) & WY

D-erythro-Ci4-Sphigosine  (catalog  no. Matreya),
D-erythro-Cig-Sphigosine (catalog no. S7049, Sigma-Aldrich,
MO, USA) W=, HAT7 4 IV NEIAR ) —NLT

iz DL L EMREICHEA LT

9) AWkRiE
EMRRERITE 1 &, B 18— 8) OFELFKIZIT-
7.

B2  RERRUOEBR

B HIREMRIRE N, rileyi OFFEO—FETH D B. mori
DIFEMN S A Z 7 — VR, B FRLER, A —T L — A
X =) (BK) L AEELSE, n-7 % ) —b—KIZ
X BUREEYE, BB T 5 v~ N T 7 ¢ —, #iFH HPLC
KON Sephadex LH-20 T L7 u~ s 7T 7 4 —&#KT
46,000 fELL FICiEMEDS | b L7 BB Sy GESFIEEYE)
WD THEE AT & S50 L 7z

FFEMREWE T 'HNMR A7 M ZBWT,1 Ho
tertiary- A F /L3 [60.88 3H, t,J=6.7 Hz, H-14)], 2 DA
WIZ kT AByT YT LAV T Ta by [6
5.47 (1H, dd, J = 5.3, 15.3 Hz, H-4); § 5.84 (1H, dt, J = 15.3,
6.5 Hz, H-5)], 2 O _HEREGICHHET B2 6N AT
L>7u by [§2.03 (2H, dt,J=6.5,6.5 Hz, H-6)], 4{H®D
MREERLEIIERERAICHET S e b [0 3.51
(1H, br s, H-2); 3.90 (1H, br s, H-1a); 3.98 (1H, br s, H-1b);
4.62 (1H, br s, H-3)] b NEHDAF LT m by 6
1.20-1.40, H-7 to H-13] HROE > 7 v a2 7=, —5,
BCo NMR 2227 ML TIE, 2MBOF LT 4 T—RY [0
126.2 (C-4), 1353 (C-5)], 1 HOBERERREDOF A LIz AT
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Ly —Ry [658.4(C-1)], | EOMETIELOMES LT
AFrH—Ry [6704(C3)], 1THOERFRELLMEAL
TPEEZONDBAF L I—RY [0564(C-2)], | HDATF
NH—R[514.1 (C-14)], 1 DO RAF VI —RUHEE L
TEAF L =Ry [0 227 (C-13)] KOS EDAF L
=R [§ 29.0~30. 0 (C-7~C-1)|HEKDK > 7 F/L»
BESN., ZNHOT =200, FEIEREDE T4 1
DIEFEBEREOREE L= ATF LU —Ry, lETEED
FEE LI AT —Ry, BREREOKEG LI AT 7

£195

—RUKROZEMEGEATOIRET Va— L EHESH
7z (Table II-1).

EBIZEROF LTI E, 'H-'"H COSY A2 hv
(H-1/H-2, H-2/H-3, H-3/H-4, H-4/H-5, H-5/H-6, H-6/ * F L
7m hy) KO HMBC A-LZ kL (H-4/C-3, H-4/C-6,
H-5/C-3, H-5/C-6, H-6/C-4, H-6/C-5, H-6/ * F L > 71 — R )
Z TR ARNT U 7oA 5, FEEHEEM I 4 L & 547
W ZHEGERET DDA T a4 RIEETHD LHIFL
7~ (Fig. I-1).

Table IM-1. 'H and “C-NMR Data for Germination Accelerating Factor
Position 'H (J) Bc(d) (Ilf\f(?cc )
1 3.90a (1H, brs) 58.4 c-1

3.98b (1H, brs) C-1
2 3.51 (1H, brs) 56.4 c-2
3 4.62 (1H,brs) 70.4 C-3
4 5.47 (1H,dd, J=5.3,15.3) 126.2 C-4
5 5.84 (1H,dt, J=153,6.5) 135.3 C-5
6 2.03 (2H,dt, J=6.5,6.5) 324 c-6
7 A
8
9 29.0-30.0*
10 > 120-1.40 (14H, br)
11
12 31.9
13 J 22.7
14 0.88 (3H,t, J=6.7) 14.1 C-14

¢ in ppm from tetramethylsilane (coupling constants (J) in Hz are given in parentheses) in CDCj;. 'H-NMR spectral
data (500 MHz). *C-NMR spectral data (125 MHz). * *C-NMR signals were detected § 29.2, 29.4, 29.5, 29.6 and 29.7

between 29.0 and 30.0 ppm .

(CH);CH;

Fig. II-1. Key HMBC and 'H-'H COSY Correlations for the Chemical Structure of Germination Accelerating Factor
Solid arrows: HMBC correlations, dashed arrows: 'H -'H COSY correlations.
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WIT, FFEEDE O SR E IOV TRF L. HEE
WIED 20, SN DKRFED AT THDHZ E0b 4 FifH
DSTARBEAER (p-erythro, D-threo, L-erythro, L-threo, 7 X /
FEEKBIEN 7 4 v v —FEXTHWIZE AN Al
SNDBDIX erythro, KAHANZELE S D HDIT threo) 73
BEZbND.

Kisic et al.(1995) (3% OELE ZRET D HIEIT OV THE
MCHRFI L TWA. ZOHFEIC LN, [EEWE & %k
(Shapiro et al., 1958; Gaver and Sweeley, 1965) IZ X > TT
EFbL, Boniz7 B FALEDE NMR v 7 F L%
SCHAE (Kisic ef al., 1995) & b U7o R, 5 L 7= 5%3F
TEHEME T 28, 3R (erythro ) OFXEIEEZAGT 5 Z &N
&7 (Table M-2). & 512, FEJCENA DM
( [a]p? = —31.0° (C=0.1, CHCly)) Z R L7=Z &b
D-erythro " DM BLIE A H T HZ EBP LN Lo T
(Fig. IO-1).

£195

Fo, DTBEREFRETHED, BYEZ TMS L L7z
%, ik (Karlsson, 1965; Karlsson, 1973; Krisnangkura and
Sweeley, 1974; Matsubara and Hayashi, 1991) {2 X Y GC/MS
DBEEZEIT-T. ETOFEE, RT 16.7 min (TR HRD
E—7 BN S, £0O MS A7 MUZEWT m/z 387
(M),  m/z 372 (M-CH;]"), m/z 284 (IM-CH,OTMS]"),
m/z 282 (IM-TMSOH-CH;]) K& O m/z 132
([H,LNCHCH,OTMS]" ) %75 7 A v hE—27 OB
L, WTE%E 387 LIRE L (Fig. M-2). £/2, 20N+
1T EFE 'HNMR A2 bz 5 i b5 5
na7u b (01.20~1.40, 14H) 72 5N BC-NMR A
X7 MNINHE SN D RFEE (6292, 6 294, 6295, 6
29.6,629.7, CH, x 5) b b XFrEni. LLEOREREN G,
FIFRHEE O & % 2S-amino-tetradeca-4-ene-1,3R-diol
(D-erythro-C4-Sphingosine) (Cij4- A 7 4 > T 2) EREL
7.

Table II -2. Key 'H-NMR Chemical Shifts for Acetylated Germination Accelerating Factor,
D-erythro-sphingosine and L-threo-sphingosine

Relative Position
Sample

configuration H-1la H-1b H-2 H-3 H-4 H-5 H-6 H-7
Germination 4049 4300 4438 5277 5400 5792 2040 1348
Accelerating Factor
D-erythro-Sphingosine® 28,3R 4.042 4.304 4.433 5.277 5.391 5.792 2.040 1.350
L-threo-Sphingosine® 28,38 4.063 4.093 4.398 5.407 5.380 5.773 2.020 1.340

Numeral means J in ppm from tetramethylsilane (coupling constants (J) in Hz are given in parentheses) in CDCj;. 'H-NMR
spectral data (500 MHz). >*C-NMR spectral data (125 MHz). “Data from Kisic ez al. (1995) .

CH;
H;C—+Si—0

m/z 372

-
m/z 387

Fig. II-2. Fragments Observed in EI/MS of the Trimetylsilyl Derivative of Germination Accelerating Factor.
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7R¥, ARTEMERCSr DR ROEBERIZ 35 TR fRALER I

mlm%_ﬁﬁﬁﬁkb,w%%%%&lﬁfboh
ZOBAE UCE®EZ R I 2OATTEDFEEE L, #i
BRAR D& O FREEM & U CIRTEW B D3 AR L 72 ATREME 23
DL L EBELZ L. LU THBEMITIZE T, N rileyi
DORIFMEY T & U CHEEL7Z KD Cy-A 7 4 T
CTCHDLIENHLNE D, BIBMALEL TV b DI

FIRREDEARAT 4 ARATHD EEZZ b,
ZOEIBRBEAT 4V IANFEDBEBRSRIZE D T I R
AW ST (Gaver and Sweeley, 1965), {&MER > T
HAT 4 AVURELTELDEEZ BN,

WITHEEEMERBC DWW TRFT LT, A7 0 34 RifE
HEOWEEK CH D IRFBHRITAEWEIC L > TEERE
SFFOZ LM BTV D (Hirabayasi, 2006). & Z TA
T4 AV DREBHEICIER L, RFEH 12, 14, 16 &
W18 D A FEFD A7 4 v I v DFIFEHEIF I DT
TELE. £, 274V IRHIEE TH DD
KR DAEIRE VR KT 5 IR 3E ﬁTéﬁﬁﬁT
FOBEICHETDLEEZLND. TOD, REiEEHAl
DIREN AT 4 2 T OFEFMEFEIEICRITTREIC
OWNWTHHAEL.

Fig. M-3.A (35041872 <K& 89 2 i iE Al
(Tween 80) IREN 1.0% DG DEMRERRETRT. Cp\pr
AT 4 ALY, CupAT 4 ATy, CeA T4y Iy
VICBWTEENEL DI LBSWEER R L5 v
A FRORABRIGZTR L2, BRI AW B TR
W L RIBEDEMIEENSE LN b, AT 4 Y
VDN N. rileyi DA AEFITHR LRIFRED R 2R~ 2 & 23
RBENTZ., BOEEREDLSTZOITKRME LR L Cy-
AT 4T (BCs: 1.02 x 108 mg/ml) Tho7z. KW
TCp- A7 4T (ECs: 5.88 x 107 mg/ml), Cio-A 7
4 AY L THoT- (BCs: 9.20 x 10° mg/ml). Cig- A 7 o
VAUACEB W TRREDR R E b S IEEO M i
R 5T, 107 ~ 10 mg/ml FHTICD T REEEZ R L
7S, LA EORRE CITIR < 22 212 LIS WIEMERME T
L7- (Fig. TM-3.A).

WIT, S AEFIRTE MR A TR 2 RimTE AR E 2 1/20
(0.05% Tween 80) IZ#R L7=HEDOAEMMEREF % Fig.
M-3.B 2R T. Cuy-R 7 4> T3 10° mgml < HUVE
TIHIBENE L R DI LERVEEOR LR B, 80%
P EDBAETOFREER LN, TN EOREIZRD L
BWITEEMET Lo, RIS, IEERE» o T2D1E Cp,-
AT 4T THY 107 mg/ml < B UVE TR E <
RDIT LT DIWEME O 3B SN0, kim T HIEER
Liw%&ﬁf%@,%MHLG%W’&ék%@ﬁﬁTL
72. 1.0% Tween 80 /KIFE CHAM L 72 BRI I3 H SEIE TR

100

80

60

40}

Germination rate (%)

20

0 1 1 1 1 1 1 1 1 1
12 11 10 9 8 7 6 5 4 3 2-og
Concentration (mg/ml)

100 1

Germination rate (%)

0 1 L 1 1 1 1
121110 9 8 7 6 5 4 3 2 1 -log
Concentration (mg/ml)

Fig. IM-3. Effect of Chain Length of the Sphingosine on
the Germination Activity.
Symbols: O - O  (C;»-Sph), @ - @
(C14-Sph), O-0d (C16-Sph), H-1
(C15-Sphi). A high concentration of detergent
(A, 1.0% Tween 80) and a low concentration
of detergent (B, 0.05% Tween 80) were used
for the assay solution as a conidial
suspension. Each data point shows the mean
+ SE (n=3).

2 7
Monomer

Enzyme action \ Micelle

Active ) ' .
7 Receptor
Germination tube

@

Inactive

: Cy4-Sphingosine

Fig. Il -4. Model of the Induction of Conidial
Germination of N.rileyi by

Cy4-Sphngosine.

RESEARCH BULLETIN OF THE KUMAMOTO PREFECTURAL AGRICULTURAL RESEARCH CENTER (2012)



ERARREMRE U2 —HRBE

NEHNTZ Clg- A7 4 2 T3 0.05% Tween 80 KA
TIHFE A LTEREZRET10°~107 mgmlfHiEz e —2
WCIRENRLS R BIC LTEBNWEEME R L2, Ce-A 7 o
vAYUY Ce AT 4T L RIBEOBE AR LT
(Fig. M-3.B).Z D L 512, HAETRE K= FRS 2 fim
TEMERIOREZHES LIZHAIL, CurA T 4 ra v
Ciy A7 4 v AL BN— L EDOREIT AR VTTEMEAME T
THRENAONEZRN, TOHHBE LT, miswy
HDHAT 4 AV UREREREBTEHEN I BARE
(Critical micelle concentration: CMC) %t %, AWiREIRIK
FCI|NEER LZZOTH RN EEZ N, oF
D, A7 4 v I ORIFREEEITE /) ~—RIETHDL
, IEVRETHEER GOV EZE LR, 2O
£91z, B/ ~v—ORETE®EEZRL, IBALORETHE
HERETT 5 E0WD Z &%, fARORmICTNLNT IV
XD G AT OZRIB EBUKNICHEAT & TT 2
ZAMELTHEET AL LEE X LNT- (Fig. M4).
72y Cp R C- AT 4 T DIFMEIMET LB 5 i
JERHET 5 &, Cp-7 4T DIiE) BIEDOE T L
WD DIRENE D -T2, ZOZ LiE, REHEDOEWIC
KV CprAT7 4T D CMCEN Cy-RA7 4 AT
XY EWI=8 (Huibers et al., 1996) & &z L.

R E O S EIEYEA] (1.0% Tween 80) Z{HEH L7=4EW
BETIE, Cimy Cl-l T Ci= R 7 o 2 T3 LS i B
THEEDR TR RV 7EA NIOHERIGETR LT
ik, REEHANC LY AT 0 o ORERIRT T
DERENEEY, A7 4T DI BABHEARE S
L, BREFEKCTHE v —RENHER S h D LB %
BT, Cig-A T 4 v IV AR W T AERRERIRICKS
T HEMREIMEL, KROAEMIREER TIXE /) ~— DMk
RECTHAE LT W2 DICEMEENME b D LB X BN
7.

KRN T DIRBE OB N O BT D &, WEmED
BHEW CprA 7 4 AN bIRMENREWEE 2
B, EDOTDEWEEREONDL EEXHND. LAL,
EVEL C-R 7 4 IV U N RIICE L, REHD 14
KV HELSTHELTYH, ZOEEITIRBIKTLE. £
DI, FREER 7y OB ZAE & OB EATEIEIC
RKESHEELTEY, SBIIRFBH 14 DA T T
VTCHDZEEFEERBOLOOEELEREREOLO
LEZLN.

R TREOM T, BIREWE OTEEN K b E LD
IFBRS R TH 7. T, ZOEREZFEIEICK
VT, IR RIZ X o THRIFRIEY B O BRI b FE R
WENGIY HENT, BFEEDEORES M ELE LK
EER L. £ LT, AEICRBWCRFIREWE (L2

£195

ERC AT 4TV THDLZENEHINE. 20z
EMDBBRET L L, HRMALHEL TWEbDITET IR
HEOAT 4 ARBETHDLEEZOND. DFD, AKX
— AT X D FHED Cl- A 7 4 T R0 BT 5D
WCE L ABMATH 587 I RESHH SN, BOMRIZS
fREEM & L CHRIEMEDE CTHD Cy-AT7 4 TV UP
P HEh, BIFREYETHD Cy-A 7 4 T DR
FEREELEERH ELZb0o B bR, ML L
T, A7 4 IV OELE LT Thnd, A7 4=
N8'E D& fi# (Gaver and Sweeley,1965) Z1T>7-Z & L7
ol DD, HE I FEIEEWE Z TS 7201
%, 7 I FEORIBRKZ R L S LRSS T Cy-
AT 4y AV U ERDTFEDADEEZZLNLD.

F3HE ME

ARETIIE 2 E CHBFS LR EREDE IOV
flix DAY MVEHTIZ L 0 (LS Z A O NIC LTz, 3
bh, NMR A7 FVKRONMS AT IV CRETEfR
rasé, BFREBBE L L THEBESNTZEKDIE
2S-amino- tetradeca-4-ene-1,3R-diol, O F VW EEHME TH D
D-erythro-C14-Sphingosine (Ciy-A 7 4 3 ) THhH T
ERBALMMNE ol EBIT, AT 4 TV DRFEHIC
EHL, WEEEHEBEE AL 25, Kl LR URE
14 DRAT 4 TV TBWTHEWEEEZRL, L
FOEWIEEL, RFHEDS 14 LV HELTHELTHKR
ERTT D e GNER ST, ZOZENBRAT 4
YAVUDTNVFNVEENRTE b= L L TEHEETHD
LEZONZ. ET2, KERPDAT ¢ 0 A2 R EIRE
P CIHEMENE T2 2 &5 2 BRI L 0 iGN
EEND EEZONT. ZOZEFAT 4T DT
NRVERZ R L OBKIIFEGIC LIV T I=2 L
THRET DL DEEZ LN, TDEH, A7 4 IV
2 & B3 FEAETEME 2 RIS 5 T2 D121, KIS T
REBAEKRESZENEETHL EEBEZ LN

BIVE CoR74rId3yrchvBHEINLRF TS
T HREERM: L FZRE ARE ORESLM

w

il

FHERRTH D A gemmatalis (Boucias and Pendland,1984),
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T ni, H. zea, H. virescens (Galal et al.,1991), H. armigera
(Tang and Cheng, 2001) %D 27 F 7 Z it % N TiHIZ
WIS % & o3 A1 O 58 355 D FHE L IR A3 M B
LZENBESH TS, 20k HICERFEFMRRE O
SEFIIFERBERMBROA R TIZENZ IR
TR R NBLEE S, Lo OEWIIR IR D A7
59, FEOTOORBICEH LT 5 & Bbh bfEx OFfHE
AR BT 5 Z LIV THER ST\ (El-Sayed
et al.,1993a, 1993b, 1993c). & HIZFHER RHY ORINES
DB BT, ¥ TR O—FE A. gemmatalis DV F 7 F1TfF
% L72 N. rileyi D531 % SEM CTHBIZRT 5L 7 F 7 T
) 2R LT85 & RIERIC N TE L L 0 Hix B0 cHE
WRIEFREH (6 FRRIRE) TRIELKRD D Z ENHES
LT % (Boucias and Latge,1988). Z DX 9727 LD
FEEER T O, FERERERm COSETRIFEOTIG
REFEERBRA N = A LT LIV TS 220800
Ll & b, INNEREFE~OICHOE S HE A
WIEME AT 5% & & 2 1212 D KR T O 2 1 7=

B 1 ~MEIZBWT, N rileyi DHFERBO—FETH D
B. mori M HRIFEHER T ORI Z R A, T DOIFEEEY
BN Cy-AT7 4T ThHHIEERLNILE. 20
FHIRMED L KRS IS 720 T F BRI LZ4&
YRR X - TRIFREME ORI Z#ED . LrL, &
RN BT N EBEL E Cup- AT 4 TV DR
EETEMEII RIBICIR T Lz, 207D, Cuy-A7 43
N K BRI 215 2 72 D OB N T DAFFE D R
WENT. T R DOEMA~OTMO T2 BEE, HeiH
L LTOERR, Fc7 2 BICET IR O TH D
ZEMD, MMRAFE L TOERRYDOEENREZ BN
5. Fiz, ERRO X ITHFHERE ET N rileyi D3ETO
FIEMEES D LV ) Z EiF, FERmMICBO TR
EME (Cl- A7 4 ALY ROHBEF DIFAED R
INb.

FIT, KETILC A7 4 AT L0 LTS
FRICEEBLBLETHSELOCHIK T2 O NICT 5
LEBIT, FEREMTHA LG RFMREDE (C-RA 7
4TV ROHBIAFDOFEEIC SN THH ST
L LEHME L.

F1H EBRMBRUERE

1) N. rileyi D53 AET 8472 < KO HL

N. rileyi D3 ATRET WHOFRBIEITIFE 1 %, F1Hi—
7) OIELFRRIZITS T

£195

2) BHRMHGD Ciy-AT 4 T OFSFREEMEIZKIE
-7 ]
2HEOMBRER BEEET E=7 A, (NH,),S0,4;
7 E=7 L5, NHNOy)E 20 FlEOT I/ (77 =
v, Ala; XY v, Val, v A2y, Leu;, £V A,
lle; AFA=, Met; NUF 757>, Trp; 7,
Pro; 7==/7 7=V, Phe; TV, Tyr; 7V,
Gly; U, Ser; hvA =, Thr; ¥ X7 1, Cys;
TANTX, Asn; JVH IV, Gn;, Fuai, Tyr;
U, Lys; T/V¥ =, Arg; EAXF TV, His; T A
NI, Asp; ZVH IR, Glu) ICOWTEMKRE
IR C- A7 4 A DORBRFEME & FRA L7z,

3) pH KRUBEERMIF D C\y-A 7 o T2 DRI e
PEIC LT

pH OEEIZOWTIE 50 mM U U FREEMERR TR L7
pH 4.5~9.4 OFHIT Cy-A 7 1 o T3 v DISIERMEE M
EWME L. £, BERHBOEEIZ OV T SMAY
HIZFWT 23 °C T 6~100 A OEEHZE TR LN HAET
EHEAL, Cy- A7 4 I OFIFREITHEZ A LT

4) FFEOMERAE
SEFOAEFICE LTI, 524K 23 °C) %03
HEEDOHELRNE 0~3 DL~ EHRT, UTOREHETH
L. Thbb, LUV 0=%3ELL, UL 1=%3F
BEMNS0 um LLF, LoUL 2 = BIEFE R 50~100 um
THoMZR L, ROL~UL 3= BIEFREN 100 um Zilkz,
NORtEHY, L L. BREFRITHER~ A 7oA —F—
ZRHWCIHAE L.

5) FIEEE ORENE(
FEIEE A E ORFFIE(LITEE &% 0, 3,6, 12, 18 LT 24
il (23°C) %D AT OAEF RN EZRAE L.

6) LW

EMREIL 96 X~A 27 v~ L— K (BD Falcon) % fiiH
Lz, =478 7L —FDERIZ Cy-AT7 4
(Matreya) D A % 7 —/LVIEHE (107 ~107"% mg/ml) % 1 ul
A, 70— R_RUOFNTS SRS, Z20%, K
ERE 204, U EEREMENK (50 mM, pH7.0) % 10 4l
DETBESEZ 10 dl = A2, RYT 7 ar ba—
e LT 1% X7 b (Kyokuto) KIEHEZ V7=, BE
Wkid~A7a71L—sIx%—T 5 oML SEFL
23 °C T 10~24 FERIEE3E L=, D/ETFRFOBIRIEL W
GTs fl, ECso DR FIEIIFE 13, F18—8) OF
BIZHET 7.
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7) FEREMHIANER

N. rileyi DFFFERBR E LT, FERERBEMIEE ¥ —B
PER ZERF 7T A A B EET 3 FLL R, AN LEE
(Insecta LFS; Nihon Nosan Kogyo, Yokohama, Japan) % fH(Z
BREABTLTWELYITRERTH S S litura ZH-.

8) FrEF MmO

S. litura OFRE O IZEHFE (-20°C) L7k %
ATz, MR NS D a2 I x— a U ESTED
W, BT ARINC O &L 2 EME LT 7 g v
(60 °C) THi~7-. 50 LB A fH 2 ICRBREICAN, T
NEN10ml OKRERNER YT 7 LN bEERE
ORI ESZ. TRTOAMEDITZTE LD Tr—F
—T AR — & —% W TRME L7z, 2 oskili oY
CIME 2 vy ML, —HIET X BT OO
LOml DKIZHEIE LTz, b9 —FHIECy-AT 4 AT 53
Ho=b 1.0ml DA F ) — L TER L.

9) 73O

S. litura FEHYIIK B/ X OIKSE#R DT
2 BRI DWW CE R 24T o 2. MK fini O HEsfE
T2 BT OV TUE, 200 ul OFR M & BEHE L, 200 ul
D 0.02 M - HEERICEMR LT 2 BROMEE (L-8500A,
Hitachi, Tokyo, Japan) (2 & YV 4347 L7=.

F 72, MAKGEEEOT I B DOFHEIL Moore and
Stein (1963) DHEICZ LN >TiT-72. b5, 200 ul
OF MM &2 REBRE (12 x 105 mm) (2 A, BIERGE O
EAEAR 2 AW CHIE L7, 0.05%DANVH T bk ) —
EETr 6 M-TE TR IESRIEEE 200 4l 200X, LT CH
22/ L 110 °C T 20 FEFIEUS EW7c. BUSHRITIE T
BRI 7228 SRz L, 200 1l 0 0.02 M - HERIZIARE LR T
2 ERONTEEEIZ L 0 T LT,

10) Cuy-AT7 A>T 5Hr

Ciy-A7 4 AV DEBZH OI8O LC/MS 5347 217
S 72. LC % & Agilent 1200 LC & A7 A (Agilent
Technologies) Z i H L 7=. #» Z 21X ODS (Cosmosil
5C18-MS-II, 150 x 2.0 mm I.D., Nacalai Tesque) % H\ 7=.
W 7L AR (H,O - HCOOH (100 : 2; v/v) containing 7
mM ammonium formate) — B iiZ (MeOH-HCOOH (100 : 2;
v/v) containing 5 mM ammonium formate) %\ 7, 7=
» k (30% B (0-1 min); 30-70% B (1-12min); 100% B (12-15
min)) IZEVIEHEL T2, ZOFRMFIZE ST Cp-A7 4=
UE RT729 sriciians.

LC/ESI A~ hJViE 4 EMSRE & 5Hres Agilent 6120

£195

(Agilent Technologies) % F\ 7=, HZM1E, ESI, AY 7
475 SIM, m/z244 ((M+H]"); 7T 7 A Z—FK)L 1, 100
v T To 7.

11) BoRERERONE

S. litura DIRFHEEILF—x > A VHX-1000 5T Z L~
A 7 v 22— (Keyence, Osaka, Japan) % I\ CHlE L
72, FlxW L o Xid VH-Z20R Z{EFH L7-.

12) BAmEYZY O

T XN, Cp- AT 4 AN bELNET
— &%, BRAEREHOMET —Z 2 M0 1em* 4720 0
RICHR LT,

F2fi MRRUEZE

I ~MEICBWT, BHRFEFEMERIRE N. rileyi D% E
DO—FETH D B. mori DIHWTIZ, N. rileyi 73 ET DI
P A FRRAZ RS T DB A R TE L, E O
KFNCy-AT7 4 I THDHI EEHLNIILEZ. 2
DEICHFERRBROWEIZ LV R FEEH LR
T2 EIARWEIN, N. rileyi O F TSI CEE 2 E R
EREOLOEEX LND. FHERBREICAHE LIZSET
® SEM B3 LIZ LY, HEREICKITHRIFITET
1% 6~8 B THEIFEL TWD Z ERREINTEY
(Boucias and Latge,1988), in vitro (2B WT C1y-A 7 4 > 2
VALK o TH L ENDRFHEHEARTH. Dok
IEFEEREITBWT, Cy-A 7 4 IV DIFEE T D3
FRETEEZ B D 72D DRERMIZ I TWD Z &R
WEND., FITRETIE, Cup-RAR7 4T DFREFER
EEEEZ B LD OEFEERONICT D E LB, FE
B R AR Sy DT A& FEHE LT,

Ciy- A7 4 v T DFIFEETE M DRRERI D &~
horEd <L, BIEREFESRBIETTLE2 05
Cis A7 4 AV OMBIRTWE L LTERERSNE 2
bz, L7edd-> T 2EEOMMAESR L 19 EOT
JBEPEAL T, SOOI Clp-A 7 4 I DF
IEEETEMIC RIT TR OWCHA Lz, 72, R
Fig. IV-1.A IR TR EEOAET LV E I SAET O
ABFRBICONTHFE L.

Ciys A7 4 VIV DFETIZBWT, BEHAZEFRE TIX
(NH,)SO, T6.3% ,NH,NO; T5.8% & {KWVHEHERTH - 7-.
—J, TI BT, U TERARER LY DRFENE
Mot R, 7TT7=V (724%), EAF T2 (65.6%) 1%
BVOFEZER G D, MK & L CTEWIRERFED b
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2. ZNEDOT X JBORBIIR T 7 ar ba— &
LTHWZAT M OFIER (97.0%) &l LRIFRE C
Hot=. LL, ZOMOT I /I 30%LL FOFREFERT
HY, WHRTL L TOERNEREN -T2, XATT 4T3
Fr— b LTHWE Y TR Tld 3.8%DFHFHRT
bV, U UEBRERE FREORFEREZRTT I/ BIT
Ciy-A 7 4 v I v ORIFEEIEME~DOHHBIK T & LTD
ML, 1FEAERWEE X bz (Table IV-1). —J7,
Ciys AT 4 VAV PIFIE LRV T T, T ToHE
KRR KL OT I BB TRERL LR -T2, 2
TR UZBWTH 22%E RV IERTH -2,

I HIZ, H5AE 24 RRICBIT D RFEDEF L ~ULIC
DOWNTHEIE L7 (Table IV-1). ZTORER, C\p-A7 4 v
Y UPFET DHBITITNT TV 3 LR
FEEEOMENERE SN (Fig. IV-1.B). 72 VB TIET
ANG R, TANRTX U, TAVEZIVBETLL20
HEEMETH 72D, TOMOT I JERIIL~LV 1 TH

Peptone - Al
A3) (1

Fig. IV-1. Germ-Tube Growth.

E195

Sl BIERICEH L TR M RBEBEOIEEE R LT
TV ERAFTUUTBWT S, BEEOEFTLULT I
Toh o7z (Fig. IV-1.B). —J, Cy-A7 4 > I U BIFE
LAWEAITEOTIE, X7 b Ok 24 FEE#% ORI
BHMEIZL UL 3ITEL, CpR 7 4 TV IR EHE
HOBEREHRICOREBE L. £, 2 FEOMEAZE
FREOPTXTOT I/ RIZBWTEIRIENRD L0
S UEDOREMNS, X ALCe-RT7 4 TV
BRI B EOHIBIR ISR A L, ERERO
EBICEHLTCHLHESTHZEBNHOMMNE 2o, T2, T
IBOT IR AF VUL C- R 7 4 AV
BRIRIRIZB T 5 @O HBIR TIRTE &2 R0, BIER DR
FEOMHE L VUL VBEEIR L FRETH Y, BIFE
DOEBICHT DB I oot LT, 772008 A
F U DFEFIRMIL Cly- R T 4 T DFEET TOH
B ThbEEZ LN

His PB
() ()

A, Germ-tube growth ratings. Post-germinative development at 24 h was judged by germ-tube length based on a
level of 0-3 with 0, no germination; 1, germ tube length less than 50 um; 2, germ tube length about 50-100 gm with no
branching; 3, germ tube length more than 100 um with branching. Length was estimated with an ocular micrometer.
Scale bar shows 100 um. B, Effects of nitrogen source on germ-tube growth. Numbers in parentheses show growth level
based on Fig. IV-1A. Conidial germ-tube growth was observed after 24 h of incubation at 23°C. The final concentration
of the nitrogen source was 0.5% in assay solutions. C,,~Sph was prepared to bring the final concentration to 2.5 x10~

mg/mL in each assay solution. Scale bar shows 100 gm.
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Table IV-1. Effects of Nitrogen Source on Ci4-Sphingosine-Triggered Germination

Ci-Sph® (+) Ci4-Sph (-)
Nitrogen source® Germination ~ Germ Germination ~ Germ
rate® tube rate® tube
(%) gowth? (%) gowth!
Inorganic compounds
(NH4)SO, 6.3 1 0.0 0
NH,NO; 5.8 1 0.0 0
Organic compounds
Ala 72.4 1 0.0 0
Val 17.6 1 0.0 0
Leu 7.4 1 0.0 0
Ile 6.3 1 0.0 0
Met 5.9 1 0.0 0
Trp 6.4 1 0.0 0
Pro 24.1 1 0.0 0
Phe 6.9 1 0.0 0
Tyr 4.1 1 0.0 0
Gly 6.5 1 0.0 0
Ser 16.4 1 0.0 0
Thr 5.1 1 0.0 0
Cys 7.0 1 0.0 0
Asn 6.3 2 0.0 0
Gln 4.8 1 0.0 0
Lys 4.4 1 0.0 0
Arg 6.0 1 0.0 0
His 65.6 1 0.0 0
Asp 19.8 2 0.0 0
Glu 9.4 2 0.0 0
Control
Peptone 97.0 3 2.2 3
PB 3.8 1 0.0 0

*The final concentration of nitrogen source was 0.5% in assay solution. °C,4-Sph (+) was prepared to bring the final
concentration to 2.5 X 10° mg/ml in each assay solution. “Germination rate was determined after 10 h of incubation at 23°C.

Germ tube growth ratongs are shown in Fig. IV-1A.

WIZ, Ci=A 7 o v AT UFFERREE 5t L CHli IR 7
EHEOE NS T-XT N ROT XV BOFTIEEDORE
DEbBEMNST2T 7= EHWT, BEKO pH & 04T
DEEEMMN Cl- A7 ¢ AV VFHERIFEIFICRITT
BIZHOWTHIAE L (Fig. IV-2). pH IZOWTIEAT h o
KOT 7= B UTZIR & HIZ pH 6.5~7.5 OH AT
TTORENRBIFTHY, pH6.0~8.0 2415 EETL,
FRIZEREMNZ B W TR E KT L7z (Fig. IV-2. A). Cyu-
AT 4 AV DHTERED G E R VEIRIZIB W T
IE R ENT TR BN S DD, AT TIE 10%FE D

BIEPHG LI, W ORBRIEBIKIZ IV T b AT
WO —27 %Rz, LIen-o T, AETHIFICBITS
il pH X I TH o 72

EBIL, CupAT7 AV X VFEINDLNETD
FEFEIHMEIZOWT,  SMAY B BUWTHOLE TR A A
FHRESLTHED S 100 HLL B 23°C) Lizmy4ET
EHWCHRELEZ. X7 N P IRINER CIIEREZ DS E
FH 5 40 ARHIESE L2 EFITB VT 90%IE W I RN
BEoni=n, FnLl Eof#EEE LI onTida
WICHIERMET L, 100 BUER®R LAESAETITE-
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T FIE Loz, $727 7 =V IRINERIZEB W TR
FRATHN D 53T TR FERBZK 50% & 27 b U BIVETR
WS D AR o728, 10~20 H ORI TE O
T2 TIE TO%RREE O S W R ERNR G Sz, #nll b
DRI T, 5B ORI IFRITAMICK T
L, #1090 HUL BB LTe 0T TIEE ST HIEL»
S>7- (Fig. V-2.B). £72, C(p- A7 4 AL DR TESR
RO EE R R OBREREICBON T, &Ry 7=
TRINVAIE & els LR ZERITRN S 00, FEIEOME AL
LW, 2F 0, ERIMICE N SE T ORIERT
5%LLTF &<, 10~20 HOEEHH CH NS ETFT
BbHmWA, TOREFERT 10% BRETH-7=. LT

BERORMEIZ LNV RAICHEIEENER T L. 2o
LD, BWRIEREZEDOOEBRERBEIL 10~
20 HTH Y, BEHHORIMEIZE bRno A o 773
HZr, SMAY £5:#1 |- (23 °C) D4 AT 13K 100 H THRIEMN
B BNRL Mot XTSRRI T3S TR AR
LRV O S EFICB N TS Bl ENMOSE T L
R LR IERDOIR TIIBE INT, BOEERNE LN

100
A O

80 | ©
9
260 |
g °
g
240 |
£
S

2 F 0

0 L 1 L L 1

£195

DT L, 77 =0 ROEFRN & & FRORIERRIZE
WL, BRI OS54 7Tk, Bl RMMONET &
A UIRWRIER Th o 72, SRIRF O AETORIFITH L,
SETFRNOREESCHIs O« O RLERFIA SN D
T ERHBINTWD WIH, 1982). DO ENLT T=
FOEFRR T & EERORERRIZBWT, B 7 HRE
DOHINCIERR E N T3 ETFITFEE OB RAERNCHI A &
NDETEE DDA T TH D0, BmEEHRICES
NI AT LI U CTHEERE N -T2 b DL EZ BN
7o, ST, EEEEMEICE O NI ETIXERMY %
EERVERIZBOTY 10%REDOREERNGELNTZZ
EMD, TR U T T A oy AR T O RIS D KL
BIERGFET, Cp- A7 4 IV ORTERFHFESND
bDOEEZ N, £, TR URIER IR &
B2 OO OS54 TFITx L THmWFRIERNS
LNTHBY, SAETRFIELNEMICRHHA SN EE %
BT DL RN T N AZEENTEY, N rileyi
Do EFIINRMED B E & 5 TR FOBRICHAL 5 2
LRI ENT.

100
O B

80 o
- 0. \0
X
5601
5
g
S40 1 3
£
) o

20 0 (

0 L L

0 40 80 120

Cultivation time (d)

Fig. IV-2. pH Response Curves and Effect of Cultivation Time for Germination.

A, pH Response Curves. B, Effect of Cultivation Time for Germination. Assay solutions used were supplemented
with  peptone (O), L-Alanine (@) and no nitrogenous source ([1). C4-Sph (+) was prepared to bring the final
concentration to 2.5 X 10”° mg/ml in each assay solution. In pH response test, pH was adjusted by the addition of a
phosphate buffer (50 mM), and conidia harvested after 20 d cultivation were used for assay. Germination rate was

determined after 24 h of incubation at 23 °C.
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WIT, Fix OIS T 5534 T ORFE OMERDUC
DN TRRRFIICHEIEZE LT, 7 b U BINAIRIZEB VT, Cy-
AT 4T DIFAE T TIEGTs B2 6.8 TH 5 DI
KL, Ce-A 7 4 v IV U BTFE LR WGEE 20.1 BT
Holo. C-AT7 4 v IV BRI UIZGAI33 5 S
ERIBICEMET O ENTE, LR Cuy-A7 43y
CERMTHZLICE D BEFORPAMESL M EL (Fig.
IV-3.A). 77 =VRIEIRIZBWT S Cy-A 7 4 T
¥V DIFE T T GTso 1% 8.7 HF[H & X7 b L RINVAIE & b
g5 LR Z T 2 b OO R FIREH RN
BFoh, 18 FEFEIZICITR 90%E BmWVRERE R L. —
7, RS EEEROVRERIK T, BE 6 b4
HETRIEDBIEISN Cy- A7 4 TV ORFFHEHR
DRDOOLNTo b DD, EOHRFEHFROM EITITE A ERD
LI, BEEE 24 BFZICB O T HH 20% DR FERTH -
7.

IHIT, ENEFNOMEBKRICBNT, BFELIZSET
DFIFEDAEBRNABLEST D &, X7 b IRIIEIR Tl
Cigs A7 4 T DIFEICBR R <, FBHFRITHREBI%
R EROMENMIZ SRR, 77 =ViRINERS
DVITERESY & E ERWVRERIR CIERIE L4 T
OREFMEIRDUTIF & A EER L, Kigk 24 PR
BIZBWTHEEFREIT 50 um BE TERU EOMEX
FEALBDLNIRD -T2 (Fig. IV-3. B). AT D33
KIZIRIUE, TT =0 D Cu-A 7 4 v T BRI
B AMBETFIEEZST b L RBREDORE LTI
DD, 77 = OHTIIFEFZRORFEOEFTIITITL A
ERRN 2D o T,

WA FIFEDOENLT R EOT T =02 A0,
THDDIRED Cp- AT 4 v T DFEIFRETEIEIC I
JIETHEIZOWNTHELE: (Fig. IV-4.). X7 b0
JE75 0.5 mg/ml Tl Cpa-A 7 4 > T 2D ECsy A 1.45 x
108 mg/ml THH7DITH L, 7 b OEEN 1/10 (272
e Cy-AT7 4TV OEEIX 136 x 107 mg/ml &5
1/10, SHIZT R OREN 11018785 & Cy-A 7 4 v
23 OFEMNL 2.74 x 10° mg/ml &K 1200 (ZIETF L, -2
TRUBEMETTAICLEN Cyuy-A T 4T D
EHER TOREIIE L CWBEHnBNAbohi., T7=v
WOWTIE, MUTF R XY Cu-RT7 4 A2 DIE
PEIRL o723, ERROBEm AR L. 2FD, T7=
VIREEM 5.0 mg/ml DEED Cyp- AT 4 22T DOFEMIL
4.65 x 108 mg/ml THY, 77 =0 ORFEN 11012725 &
Cy=A7 4 > T DIFMEIT 2.25 x 10 mg/ml &59 1/5 12
R0, ST TV OREN 1101785 E Cy-AT7 v

23 OFEMT 6.09 x 107 mg/ml &9 1/300 & T Lz

FER DOREIKFE L CWD Z E N ENE o,
TIZET, C-ART7 4 AV HERRE IR BT DA

B D [ele]
(=) (=] (=]
T T T

[\S}
(=]
T

Germination rate (%)

Germ tube length (#m)

0 5 10 15 20 25

Incubation time ( h)

Fig. IV-3. Time course of Germination Rate and Germ
Tube Growth.

A: Process of germination rate, B: Process
of germ tube growth. Assay solutions used
were supplemented with (O) peptone and
C4+-Sph, (@) L-alanine and C;4-Sph, ()
Cy4-Sph and (V') peptone. Supplement
nitrogen source (peptone and L-alanine)
added were made to bring the final
concentration in each assay solution to
0.5 %. C4-Sph (+) was prepared to bring the
final concentration to 2.5 X 10 mg/ml in
each assay solution. Cultivation was done at
23 °C. GTs, values were 6.8 h (O), 8.7 h
(@) and 20.1 h (V). Each data point shows
the mean £ SE (n = 3).

RFFEZIZDWT in vitro \ICBW TR L=, HEERE
MRS L7470 SEM B2 Lic Ly, wEREh#E
EZI T D3 AT DOFRFILRE AT A% 6~8 FFE TR Z
STWNDHZ ENBEINTEY, invitro IZBWT Cy-A 7
4y IEVNT Lo TH b SN DHEFXET L HALIL TV
L. ZOZEEHREREORAIBWT Cy-R7 4 I
VEOZEOMBAFIEREE S OT X JBRBFET DL L
PWRIBEEIND. 2T, HFEEBRLE LTS litura DR
HEHWTRAELZOERmZAKTHE L, MEEPICEE
NET I MK Cp- R 7 4 TN OWTER
SN EATo T, Kol bB o7 —2i1%, HEERO
FKEEOMERER (732 £ 0.19 cm? / S. litura ¥linsh &
(mean = SE, n = 10) 7°5 1 ecm? %4720 OEIZHF L Table
V2icE .
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W7 2 BRITHIEIE O 82%I25H 725 67.6 mg/ cm® T
boTo. TOMEOHORRE, 17 BEOT I/ BEAHT
&, Bz e Yy (183%) 7 AVH U (163%) O
BIERELS, 2025007 I JBTET X VO 30%LL £
HED TV, C-RA T 4 T DOFEIFARETENESR) A~

DEBNRKENSTT T=F38T I IO 8.9%IHT-
é60xm4mgmn,ittz%yyjui%_&t514
x 10* mg/ em® M &N 7=, T LT, FIEREDE T
5Cw174yﬁvym%£%ﬁ®ﬁ%mm’ﬂb4mx
10°% 125725 1.18 x 10 mg/ cm? M H &7z,

UEo XS, FFRBEE@ICBNTCQy-R 7 A
VEOHMRFTHET T =R AF VUK SN
7.

ECs, Value* (mg/ml of C14-Sph)

-9 L L log
-2 -1 0 1

Nitrogen source ( mg/ml)

Fig. IV-4. Quantitative Relationship between C;4-Sph and
Nitrogen Source for Germination.
aThe ECs, value of C;-Sph was
calculated by the germination rate after
10 h of incubation at 23° C. The assay
solutions used were supplemented with
peptone(O) and L-alanine(@). Each data
point shows the mean = SE (n = 3).

L2y, R TR S 72 B2 T E DR DI IEE
EHRENMEOSND2O0EFERHATHD. £2 T, ERICED
NERBEREOT I JBEN Cy-AT7 4 I DOHT
T—H2EbHE, BT I VBEOCYy-A7 4 IV O
AR, FEOFRmMMEY ERBKICRD XD I L
Defined media (DM), DM 57 7 = LA E R\ =T Z
= U O R 2 VN C, FR 2o ilc ki 3
Red% 10 FEfIR DR IER LA L7 (Table IV-3). 7235,
BEHOPEE T em® 4729 OB HEL | ml MR L7125

£195

H&, 20D 10 FREOEMAFMLZ. ZOkE,
BV 11.4~302%& — m@%ﬂ#hJ¢%ﬂ%%h/
N. rileyi Do3AET-NEERRREOREIZIB W THIH LIS
BT BRI Cy- AT AV TV NFIET D ENER
OHNTZ. DM X7 7 =8 L I L 10 52l BT
JBEEGEAETLICLPD LT, BIEEICE T D RER
M EERD SNt ZOZEET I VBMEAICK
LHHFER2FIIE LS, MBRT & LR O&E e 25
UM Y RN ﬁ&#ﬁkbt%@k%z%ht
F7-, DM ORIERMETIEY, FEREOEMERICE
é%#%(%m%%&@k%ﬁt,%@ﬁ#ot.:@:
X, Cy-R7 4TV OMBRTELTT IV BBLY
HIROEBNERBR D DGEET D ERBINT.

Table IV-2. Amino Acid Analysis of Surface Extract® of

S. litura
Component (mg/cm?)* (%)
Free amino acid
Asp 2.5 x10* 3.7
Thr 44 x10* 6.5
Ser 5.4 x10* 8.0
Glu 11.0 x10* 16.3
Pro 123 x10* 183
Gly 3.2 x10* 4.8
Ala 6.0 x10™ 8.9
Cys 0.3 x10* 0.4
Val 3.1 x10* 4.7
Met 0.8 x10* 1.2
Ile 2.3 x10* 35
Leu 3.7 x10* 5.4
Tyr 2.7 x10* 4.0
Phe 2.6 x10* 3.8
Lys 43 x10* 6.3
His 1.4 x10* 2.1
Arg 1.4 x10* 2.0
( Total amino acid) (67.4 x10™) (100)

*Surface aria of a last instar larva of S./itura was
732 # 0.19 cm’ (mean = SE,n=10).
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Table IV-3. Germination Activity of ~N. rileyi on Defined Media

. Cy4-Sph Germination GTs
. Concentration ..

Culture media (cm?extract /ml ) concentration rate at 10 h value
( cm? extract / ml) (%) (h)

Defined media * 10 10 32.0 13.1
1 1 11.4 16.5

L-Alanine * 10 10 17.6 15.2

1 1 7.3 16.9

Crude extract * 10 10 84.6 6.7

1 1 56.1 9.4

*Concentrations are equal amino acids to those found in the surface extracts of S./itura as given in Table IV-2 and text. One
cm’ extracts were 6.76 X 107 mg of amino acid mixture (Defined media), 6.01 X 10 mg of L-alanine, 3.40 X 102 of crude

extract and 1.18 X 10°®  mg of C4-Sph.

KBTI Cp- AT ¢ A UFHERIFIFIZB T D48
HF ROV THRR L, ELICRAEROEmIBNT
ENHDOEERE SN TN DN O THRF L
FDRER, Ciy-A T 4 v AT K DI IFRMEIE I E R
BRI N, T/ BTRET 7=V KR AF TR
BWHBRTIEEEZ AT AWLMol LT
FER, BAEBRND C\p- A7 4 AU EILHT 7=
v, EAFUUELRHAOT X BRI ST, 2ok
B, RRFE & FEOMK & 725 X 57 DM #FF8 L
EWIRRE & FEM LTS, IR & e L, R T
Wi hotz. ZOEWMKRETIE 1 ecm? Y4720 OIS %
1.0~0.1 ml \ZI&AR U ADTENE 2RI L T B 08, EEROR
HCIXHWTEEMRERRED S Cp-A7 1Ak
O7 2/ BRI E S TW D AMREMED & <, T HICDMIZ
FORFREEEIIEED LB OND. £, BUKED
FRUVY Cg- A7 4 F 2 TR U < BUKPEO R B R
LBUKHIZRAE L TND LB BNDTe®D, KITED Cpy-
A7 4 A OMBIERt S EEZBND. £2T, B
WMEBEROREE AL/ — /L THIHT 5 &89 10 50 3.51 x
10° mg/ cm®> D C - A7 4 AL URBHENTZ. £DT-
B, K TR Cy- A7 4 VIV ORE LD b ER
ETHEELTWATREERDLS. &5, 73 /BOAN
Ciys A7 4 I BT DR FEEZFFO>D Thiu
1E, DM ITHHHIIGE & FRREDIFEENEONDL EEZ BN
27, DM DOFEIFRMEIT I TR L 0 KDy 72, M
HUE DI DT 2/ B O BIXINK S fERT & bl L
FI36%IEM L TR Y, RiupkmDEFRMT & LTI TF
RS DFELRBEND. TDI2D, LT F RasrEEn
Cig- A7 4 AV OBRT & LTORWIIRE AR LT
WD ATREMEDR B 5.

F 7, BHREWE R O HTRERIZ OV T, Sue er al. (1982)

25
Il Spodoptera litura
20} [ Helithis zea ®
S
ERi
=
Q
g 10t
(-]
5 L
0 28 % 8 2 L g2
C<>sF3E3E <

Amino acid

Fig. IV-5. Comparison of the Percentage Composition of
Surface Amino Acid of Two Different
Lepidopteran Insect.

aData of Sue and Grula (1982).

R U E BB H zea ZMEHZ LIZ0WiiERE2H5T
BY, TOMPLHKT D ERT I VBEKD, ZEho
7 X O E BITHEFICEL L Wiz (Fig. IV
-4). TOEY, BRRERICEET ST I B THD ER
WBINDEN, ZOZEEHLNITHITEZ ORRTH
ROHVERHDL EEZ L.

B3 /NME

INFETOHEBRTN. rileyi DFEFNLHEYE N Cp-A
T4rAVTHHIEEHLMNIILED, AETIHK
Ciy- A7 4 I AT KV RIFREDRICEEEZ B &
ET SR OB FICOWTH LN L. &5
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2, FEFRER T ERE COLETRIFICES T
2EEBEZONDZEND, FERECHALEDHE
RIEHE (Cly-A 7 4 I ) ROHHBIAE T OIFAE
IZOWTHH LM LT,

TRPL, CupRAR T 42T N L DRFAEL) R
IXHR TIEE9 < MBIIK T OFE T TR WIEEE R L
7o, WA TFE LTRT I VBAREEL, o7 o=
VRO E AFVACBWTEWEIN ISR AT
LD ENRHLMNEI ST, FLT, Cp-AR7 43
NIBIT DR B IFREDTZDIITT 7 =%
DORFEIAFDOFEFEN 0.5 mg/ml LAL, pH IZHPEAIET
EREHIMAY 10~20 H TR LN ETERHND Z &
I &> TR FEREFZER TN D Z & A
Dhtieol. EbIL, WERRRLOR@ICBIT D
Cy A7 A AV UBIOT I BONHERND, N
rileyi DFETHHALED Cy-A 7 4 I KD
TIVBPGHET D PRI, 202 &,
B, N rileyi DHFFRBRRETILC\y-A7 4 I
FBUMAFEERB I o TWNH EEZ BN,

BVE Cup R7 43 r0RBRERERRE-AIC
$t9- B RBIF & LT ORREME:

i

il

B AR EMRIRE N rileyi 1A E B o, RV TRE
MO RO KERAEY Th 5. EN TR EE
I, B3R - TEAHE 7R &R0 72 B E M
ZRIFL TODIREMEDO KRB RFER TH D S. litura
H. armigera, M. brassicae Z\Z5xf L CREMEZRT 2 &
b, INLEXNRELE LIEEREROFED—DE L THRF
INTVD.

ek, EREHA B L LR ERIA O BER RIT8R
BERMHIC L 0 RELS 2% H 1T, BIREEEOHESMT
[ERR A2 RN = 19515 ) S e Ol o /AT (s W T2 A AR ST 5
T CIRR YRR EAC LR R DR TR L 7o T
5. BRIEGT D 2T b ORRERAN O R AVL, 53ET D
EHMFEREICAE L TOOLENITRAT D E TOHMICLHT
WEREE (IR, i) PR S RioniEesd, 2o
RO R BT (Fok, W) IC& b 3D & RiEHAL
SH, BYENEPELDZ N, BRIRETO—RES
Zbihb.

ZOLH e, AR TIEE I ~MEITIBWT N rileyi
DAET 2R RAICHFRET 2WE (5 E T ORI

£195

B IEIFHE IR 28 1/3 ([CENET D) B Cp-AT7 4>
T THDHZEEWLNIL, EBITEIVEICEBWNTT
SBTHDHT T, ERAFOUNRC AT 4T
BRI T D Em W RFIEEE R TS 2 L &M
LT LTz, 20 & 9 ISRt E % YL Rl L O IR &
HiET - 0IEATE UL, RO RRESORKEE
RUEFET ESEHZ ERTE, OV TISRRERA O R
DEEMICEHETDHEBEZBND.

FIT, RETIL Cp-AT7 4 A2 HWT in vitro
KOR v NREBRIZIW T, BB EYRERIC 3 KX 35
BIZOWTHRET LT,

F1HE EBRMBROERE

1) EBREHR

N. rileyi DFFERB & LT, BEARRREREEF—T
JREER AT JET A A BRI T 3EMILL B, A Tk
(Insecta LFS; Nihon Nosan Kogyo) % fiHIZ#{fHAH LT
HYHRERTHD S litura O 3 Esh % iz,

2) N. rileyi D5y ETIRTE RO

N. rileyi 5T WORBRITE 1 3, FH1Hi—
7) OFiELRBEICATo 7= {BL, S litura [23B VT 107
SET/ml LoV OREIZIR W TSR B E D R0 B
HZEND RADL, 2007) , RETHWZ AT
KOPEFEITH 4 x 107 53 E F-/ml (IFHR LT,

3) BRI OFHR

FIRL L 7= B TIGT <RI 1% T T = 0 A5 RN 2 454
WREPFHE LIz, SBIT, Cp-AT7 4 IV E2MA 5856
&, AZ =L T10mg/ m IR LTZ Cy- A7 4 T
VR EANT, TR REERERE LD KO
(Fig. TM-3) HAKIREEN 2.5 x 10° mg/ ml1Z72 D & 9 ICHAE
TR L7z,

4) FRYLPTEERE [ O HEIE

PR O REANCET DT ERF M A HEET 2720
12, S0%EEYL =R 545 2 7 DI ML EZRIBE (100% RHAZIT
ER ) ORI (time required for 50% infection rate,
TRsp) ZFEEE L L7z, 50% FOUSMEIZ 7 = vy gdT
(Finney, 1972) 12X W RD7=. N. rileyi |2 X 2 IEGFETI1I5E
CRAOREICIM ST DEEDOF ML > THET L.
3EOERERICE D, 2 2O/ NV —TDHEEEOBEIL
t- RUEIZE V1TV, p<0.05 DBICHEENSH D &l L
7.
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5) ENER

ENERICIBV TR EUR YT 2 6 LD 5720, B
BERitE — EIFE & S IO FEREAZE T 2 kI Lo C,
JEYE D 7o D\ AF M EREE 2 BR T 2 W] (TRsg) ZFRARE L
T U7z, 515 3) ol U 7B 2 gEfEanc i« o
BER, HR & D RERAR A T 23 °C T L7-. BEflpiaL
PREAT S T A TR IRNE, FEBRE RO I/ VEEZH
WEBAIT D Z LI THRE L7z, EERSNZRERIES
¥RV EEHIZ, RXT T 4 VA TEB IRV (100%
RHIZITW ERE) O~ 12 F L7z,

N. rileyi D53 AET1X 70% T 5 ) — AW TRIEHE LT
L2 ENRO NI, EHERE LEE L7z B RiE 4 R
BEIZ 10%T & /) — /L THRIET 2 5 (WIH, 1987,
HEH, 2000) 12 L7 WRBREBHROZREEITo7. 3720
B, 10%T X ) —/VZiRiELZRAE, EbICis 41T
T ) VAR E I RS, BIOHT- % v XY TR
ROFIETERHE Lz, 20X 2 FEBRICB W TR 6 B
25 100%ILVVEGIECERHOND T &M (KAD,
2007) , BERE 7 A5 ORYSETREFAE L, TRy HERH
Lz, —ROEBRT20HEORREZHEH L.

6) v Mk

Ry NRBRIZIW TR B GET IR 23R D D 72912,
BERENEY) % S EEBR BT (100% R.HLICITWEIREE) T
BEL, —ERFE S &I AREREE ) 1B i
Lo TTREZBH L L=, Ay FiRBRIZIZ1/2,000a
DT T VR b TRIZ0 A IFE Lz v Y & vz,
2050 DS. litura 3hnsh B % H 2 O F ¥ 7 1TJfE L, ek
FRYNEDOREETZDICRy FTEB- -, Bk
HUIETH L LT, fix OFFFATLE L7z BfEiR 2~ R
T L—% TG UTe. BERRIR OBt ek v~
IRRFEERESEE D DWW B S NI T 7 ANy ACE X,
PR v XVNZEED DB WL D2 T AN
K UIESA-B 72 18 FE 100% (RHL) (VT i R IR RE T fiA
B L (23°C). minEORE F O~ 7R ikE L%,
JRYARHERE & SN TV 540% RH.LLF (Shimazu and
Richard, 1986; ZH &, 1987) |Z25E T CZeissic L v
TR SR SN OIRS|ICBE) U EEREE T CfFFE L
7o, DEY, 40% RHLLFOEME FIFERICAEERE TH
52 ENDLENERICBIT570%T ¥ ) —/L TORA
BEBICA YT 5. OGRS LD, YRS
(100% R.HIZHT W E R EEIRAE) OMERFIER 278 L7z, %
LT, THEDBYE TR EZ A L, TRy fEEHHH L7z,
F7o, RBRWRAFROIRE, WE RH) 175 —2rb—
(TR-72U, T&D Co., Nagano, Japan) Z W\ TE=%— L 7.
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F2fi MRRUEE

PR O 5 A T O R FIREEL, Fig. V-1 (Z7R7.
Ciy- A7 4 IV MR TSE, HETOFRFITEE 3
REFIREEE CRD BN, 12 BEMRBRICIXIZ E A EDRET N
I L (Fig. V-1. ¢), BESEFITZ FRAZ—FTER L
7. =W, CuAR7 4 IV BN holma syt
FUE, B2 2 RIS WL RIEIIA DR o T,

ZOX ST VYT R R I B 9 A KR A
1To7=. N. rileyi AETIL 70% =% / — /L TCRIEMHELS U
2%, BEELMAE LR RoEr 2 — ek &
IZ70%T % /) — /L CERNZIET 2 FIEIC R0, REZICHAE
L7z N. rileyi 3£ 2 NIEHEL S V2. Boh o @YsET
ROT—H%&H L2 100% RHATITV EHEEEREE 2 TRk 5
WM (TRsp) % B HY U B I iy ZEIRE ] 2 Ll 3~ 5 728
DIEIEL LTz, CyprA7 4 v AV OFBIZELLT, #
flif% 3 eI LA O AR A EIZ BV TIEL N, rileyi 128 D
JRGETITRD SN o Tz, F 0%, B L REHRE
FCORFRINE L R 2IZ LR, N. rileyi 12 £ 2 [EY5E
THELHEM LD, ZbORBREREZ S &12 TRy
EEEH LY (Fig. V-2). Cuo A7 4 AL BMAT-35
BOHETITENT, 0 R OFTLEE (FTLHEe L) TiT,
114 £ 14 KETHY, FTLEEOREFIZAE TRy fEIFIK
T L, 6 RefH]ORTALEETIE TRy I 7.8 £ 1.3 e 1204
SN, LaL, 12 K oORTBRIz/e b &, A% L
BRVNBE LY TR MIZ AN -7 (77 £ 23K/, oz
EE, BREDETOI TAZ BN, DETORERE
~OfEH L VITERDRAZLE T O TIEZZ20NnEE
Zbhic. ZTRHORERENS, 3~6 RO Cy-A 7 «
AV EEBITHTLEET D T LT Ko T, YT R
EEMETDIENRBO NN, BT HRTLETIEN X
S THNRZRLIZDICEERRLETH D LB BT,

—Ji, Cy=AT7 4 AV UETIML2ONEGETIE, Al
RS RRGL R 2 SEHE 2 2 RITR D ST, Al O RER]
W RE YT BRI U 72, TRso fEITHFTE 12 FERC
20.8 £ 2.6 Wefi] LETALERE L72RWES (132 £ 2.1 )
ELEER LK L6 5T B3 o 72, BIALER 6 BRIV T
CysAT7 4BV ORMIZED TRy HITAEREND
S72 (p<0.05).

FRO X DT, FILELA TRy fEIZER JIFTHEL, Cp\-
AT 4 A DRI > TRRDHEBNA BN, T
b, CeAT7 4y AV BEET 256, EFO
7 T AB — AT E TR YT R R AR R A & D
AL, 7 T7AX—BAIZE bR WVETLELOFIFE T L
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Incubation time (h)

Fig. V-1. Conidia Incubated With and Without C,4-Sph for Infection.
!Conidia were incubated in  L-alanine solution with C,4-Sph. ®Conidia were incubated in L-alanine solution without
Cy4-Sph. Each solution was cultured with a shaking incubator (80 oscillations / min) in the dark at 23 °C. Conidial
germination was observed at 1,000 X with an oil-immersion objective using a phase contrast microscope. Scale bar

shows 20 pm.

72, =75, Cup=-A7 4 v AV UBIFE LR WEAIE, Sk

FDU T AE—BIREN TRV b hivb b, A 27 o Sph ()
BEOBFILRD LT, ATLEORERIC L b 22 AT % -8 Sph (-)
IR < e o7z, §20-

B HBRIERIREE N, rileyi 137 B U SR DRSS 2 I E
WIT % 2 LIk > TRFMBES N DT TIERL, & § 15 F
EOT-DORPHCHETZ LEZONE TR T T —ER 8
FFF—FPOEMERB LTSRN MON TS g 10r
(El-Sayed ef al.,1993a, 1993b). ZH 6D I E M5, FEHAL =
WEHETHD Cp-A T4 T NEEDTD DN % % 5t *
HOTWD RN RSNz, DFY, CQprArA 7 (= 2
UL EBITHIBEET S LICL o T, TOFREDEDHD o+t ! : . !

REPE PN AT HEET D7D R L— X7 Yen
BSE L, BEEERERESRICHE O Wb Dt EZ BN
2. =77, Cu-AT7 42 LTHLET S &, %4
D= DO TIERLIBEDTZO ORI Z 5728, Hi
AN ENAER LR o =D TlIR 0 e S nr-.

Wi, ENERERAL S LI, 6FRMEE L-S4ET%
FAWTA > MBI W TG AT D 72 8 |2 518 1 B B
5 (100% RHAZEWEEERER) 23 Bk S 4L 5 KR
WTRRH L7z, 7o, BAIHINESNEENIT 95%
(R.H.) BLEOBRENHERF STV,

B O R R E COMFERERE (95% RH.LL
) BELRBITUEZNB, N rileyi 12 X 5 BEYLFE L B3
HEIML72720, T DERFERE S LI TRy EE R
HL7, FORE, CuA7 433 OFFAE T TR
L7=8e81%, TR MEAS 125+1.6 FEITH - T=DIxt L,

Fig. V-2.

0 3 6 9 12
Pre-incubation time® (h)

Effect of Pre-incubation of N. rileyi on Time
Required for Infection in an in vitro
Experiment.

*The time required for 50% infection rate
was calculated by an experiment on
surface-sterilization after inoculation.
Larvae were inoculated by smearing with
conidial suspension on the back using a small
brush. The inoculated larvae were dipped
in 70% ethanol for several s for
surface-sterilization at various times after
inoculation. °Conidia were incubated for
various time at 23 °C in the solution with and
without C4-Sph containing L-alanine before
inoculation. Each data point shows the mean
*+ SE (n = 3). *Significantly different from
the control group (p < 0.05).
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Cig- AT 4 VIV PR T2 AIZIL 20,5 £ 3.2 FEET
HY, Cp-A7 4 /:“//@TTTT“HIJ&LLELK%E.

Cly-A T 4 TN b o A L el LA BRI S
Ntz (p<0.05) (Fig. V-3.). ZNHDRERND, Cyu-A 7
4 AV OFETFTCRILE LA TE2ANWD Z LI
£ o T, YR A BREE A Bk 3 5 IR A AL S

5T ENARELEEZ DT,
Ry FRBRIZRB VT i{m{iﬁ%/\/ﬁ%é’] W T E HBR
BT CHEM L7z, TORR, KK T DXL

FREG BT D Z BB E fcﬁ D, ZLTCy-A7 4
ARG LTz N rileyi OFEFE 5 1503 &G R R AR D
RIZEDTHERR LT, 202G o7 — 21383, 1t
EHNBINCER BRI E G R s AE Rt L, N. rileyi
ZIGHT BRI TE D LB R b,

_30¢
= *
=
S
3
E 2}
X
S
w
i
= T
o)
g 10F
=2
3
(0]
E
=

0

Sph(+)  Sph(-)

Fig. V-3. Effect of Pre-incubation of N. rileyi on the
Time Required for Infection in the Pot
Experiment.

A cabbage in a pot cultured at 1/2,000a for
about 30 d at 23 °C was used in tne
experiment. 20 Larvae were released to the
cabbage after it was covered with a net to the
prevent escape of the insects from the plant.
Soon after the release of the insect, conidia
incubated with and without C4-Sph
containing L-alanine for 6 h were sprayed
onto the cabbage using a hand sprayer. The
cabbage was cultured in the dark
humidity-controlled room (95% R.H. or over
at 23 °C), and then the plants were moved
into another humidity-controlled room (40%
R.H.or lower) at various time after
inoculation, and were cultured under natural
day length at 23°C. By these experiments,
and the time required for 50% infection rate
was calculated. Dara shows the mean * SE
(n = 3). *Significantly different from the
control group (p < 0.05).

£195

—7, BHUWEMIZ W TIEA SRR 55 K[ O BREEHIE X
WEETHD. LU N rileyi 53T OFRFITHFER R L D
BEATH CTOMRRHRRE T TIThhd 2 L2 BETH

LEBHMIEMIZ BN TS, B REDEDOAY v FR3dH D &
EBzbid. ol b, BVEICEWT, FERRERIC
BWCHEZ D7 X BOFEEP LN LR, 7 %
IR & L CHRET 2 Z &3 b ks v (Spier
and Pascher, 1956; Rawling et al., 1994), & O IZITHEMIARD
ABIEAELBET 2L, HAETHAEL WD RRKH
DMRRIZE W TEFAK O XV b @ I LFE T
HHEZEZONDTEOTHD. ZOZ X, BT LHFEA
K[OMWER 100% (RH.) < < & bMRG T ITRYE
PSR BN RE T TH —ERMAS BN D ATEEE 2 R
BLTW5. DFED, BYPrERFMNEMREES v 2
EX, SRR AT SRR Y Bk & D IR D FEAE LI D 2R
0, T DR R O YL IE S T C b BRYL AL DR 3
WndsEE20n5. LB T, FIFREDEOF A
ITEFIMEMIZ IS 1T D N. rileyi DIEFBNTH AU v b33 H
HEBZ LI

AREBRIZE Y, BEERHEEEDIRZRBD N Z & h
5, Cy-AT7 4> A UNEN. rileyi ZFIA U7 B HRIFEME
SRIRERA ORBIAI L L CORMA RS RISz, L
DU S, WA BRA ORI 72 B BRI O8kE
BHTH B, TOHASHIT, 1FHRBRIZRW CTREKE
NFEILZONWTIHRFT T D2RERH D EF 2 b,

F3HE ME

ARBETIE N rileyi #EREEICFAT HERIZ, Cup-R7
74 I EMBAFIE UUSHT S BRSOV T, RET
R AR L L CRF LT,

invitro RERIZBWTIL, Cp- A7 4 //ﬁfT’CHIJ
AR 2 Z 21T K o TR G T BN [ 00 B S0 R AR 0
ht.%@ﬁ%mﬁﬁ%@ﬁ3~6ﬁ%fw<,ﬁ%zw
12 Thotz. Lo, ZNLLEOREREH ORI
P ERRINEL 2 VIR ThH o7, —F, Cuy-A7 4
VIV PFAE LR OB OO WA BT AL | BT AL B [ 208
EL BRDICLTENWVEGITERF b < RoTo. DE D,
Cil=- A7 4 IV PFE LR WAL, B RTLEL O %
Yo xE 2 BAEN RITR D b o T,

é%’fy%ﬁ%’%wf% Ci s AT 4 AV DIF
ETF TR L72AI101E C - A7 s T2 L
ﬁ#okﬁﬁk%@b@*%gﬁ%iﬁﬁuﬁﬁéﬂﬂ

INHDORERMNG, Cyp-AR7 4 I EffiBhfle LT
FHT 5 Z 12K > T N. rileyi DIEYEIZ 1T 5 BREEER M
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PERTEEBEZLIHORNY, OWTITFEMS A TR
Rom ECFETH D EEZ L.

VI E ORE

Bl REBE

AT LV [RE S 4Tz N. rileyi 534 1 DR FEEHEYE
< » %
(D-erythro-C4-Sphingosine, Ci4-A 7 T ) AT 4
VAR OEEER TH D, AT A DT X R
FERRIENAEE S T X RS L8 RITET I REBRHE
N, 73 RO 1AKBEEEIC Y VERORE 2 & ORI D
PEREDSHE & LIS BRI E A 7 4V FIRH L IR T
Wb, HAEAT 4 AEEORTYH, T3 R 1ALKER
TR AR Y OB LA T 4TI ) 3T
FHH DKV VIRED 5~10%% HHTWDH., A7 4 FfF
BIX BT D EAIRE CEM S OMERICH L L
TEY, EVMZO&ENIMIEEZHERFT 5 2 & OER
NORFEHRE L TESZTEE LTV, L Ll
T, Z ORI (Fig. VI-1) (Dickson et al., 1998; Merrill
and Jones, 1990) A3HH 5T/ 51250 T, Zi b O
MOKRENER SND X 5220 MlNERImES T &
L CRIE S LT & 7= (Spiegel et al., 1996a; Merrill et al.,
1997; Hannun, 1994). A7 4 > I I = U > O 72 524l
ERICKVEESNDET IR, A7 AV, AT 4
AV VR EOBNNT AR AT,
§l, 7R b= A& W o Tokf e 2 HilatERBIC 535 2 &
NHE SN TS (Cuvillier ef al., 1996). &F I NIl

2S§-amino-tetradeca-4-ene-1,3R-diol

Sphingomyeline

CHy(CH,)nCOHN

CHy(CH)n

Plasma membranes

Cytosol

¢ )
¢ 2]

Sphingosine-1-phosphate

Fig. VI-1.

-
2 Sphingomyelinase
7 *
L4
on—ifo\/\;mg“
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REMEI LT A b — TV AEFET HMEEN DTV
5. BlziE, 82 Fa& e b T HBEEE Jurkat 2 UIZEI0S
5ETHR =V ANFHEE SN (Obeid ef al,, 1993), F7-

Ce- 7 2 FEOHMEBEEDOYE T I RiZVA b4 D
—FECTdh D TNF (tumor necrosis factor : FEIGIEFEN F-)
(Oberid ez al., 1993), Fas U 7> K (Gulbins et al., 1995), %
U < ITHRBDAFHES 57 AR h— & (Haimovitz et al.,
1994) 2T 5 Z L AMEINTND. E£le, A7 4~
T -1-Y RIS FURETE E 2 R TR RE S S B
TW5b. BlxiX, #iHEZEMIE (Zhang et al.,1990), T flia
(Miyake ef al.,1995), ERV-IHT (Bornfeldt et al., 1995) <&
Wk L CoMlasZYEEERICBE L CRESN TN D, —
F, BT IRERT T VEEOTRIETH B A
74 I L, ARSI T AR b= RCB T D v
TFNGT, ETAREVHEMR 7- & L CORENEER S
Db B ZHKEENRE 73 CTd 5 (Spiegel and Merrill, 1996b;
fHE, 1997). Lo L, fMlgicdsimsiniz, &5\ ik
WTHERLEAT 4 TV U TBREEZ RICLEESEESE
RFERICRH EN D720, LIZUIEFE LB TE
B2an5. flziE, Zhangetal (1991) IFA T 4 > TN
Swiss 3T3 MAEZFHIE CITHRBETER - CTH D = L e
L, KEHGIZAZ 4 3PN AIMER (Ohta et al., 1994)
LHMIEHINE (Ohta et al., 1995) O 7 K h— ZAFHE |
Do TND I EEWE L. 2D LD 227205k TR
SNRWTAF VAT 2T (Sadahira et al., 1992)
RO EBR TS O H D AT 4 F T -1-Y
VIR EFETAMERT 4 T X TP OB ARM
IR A B & BN ENT- (Yatomi ef al., 1996).
L DPE, PAFNANARAT 4T UNEIAT oI 0D
HOEEILE L TWAD, A7 4T D4R
IR AR D VIR L2 ORI Z &2 0, RN

ceramide

b, ceramidase

3 s

£ 2
P 5 L]
_ Nﬁ;\;f\\) CHy(CH,)nCOOH

Sphingosinqi e \/N‘\ y\

Q E
- OH

Sphingosinkinase

Metabolism of Sphingolipids.
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WEERAT A L TOMHEELD. £
Sweeney et al. (1996) (IR 7 4> ATy, VAFILRAT 4
vAYVY, G- T Rk Ao 7R h—
VAHEOLB R L. FORE, BT I NICkET
RV AFELEAT f TV RV AFIVAT 4 A
VUKD ENE TITFFERMFICREREVRH Y, MIE
B E G ATERBERT CIEE 7 I NICLKD 7R b—v &
FEIE DD THEL, —FH, AT LTV RV AT IR
T4 I TIRMIER S ORI N L THRT D
ZEWREINTE. ZORIBRBENL AT 4 AT T
BULZT7KRN—Y2AOFEFEEARHBESINTND
(Sweeney et al., 1996).
ZDOEIBRAT 4 v TARE OGRS BN
EDIZONT, 2O DOREITMEATA Yy B Uy —L
LCERT 200, 3 » bR/ EEZNM LT 2
ZAFELTHELTWHWAEDNE W) ZERREE 2o
7-. Olivera and Spiegel (1993) ITHIFEANIZIEA S NI R 7
gAY -1-U VERIC K o THIBEBETEC S R 7 R b —
AP END L Vo TeERIERICESE, AT 4T
- BN S F AN L CERT B R
Ay —ThbEWVWIMERK L. —F, A7«
I Y- CESHIRS X AR E O K IRE N L
THERL TS Z L EaRBT 5] ELEZ DD, £7, R
T gAY CEBEOENNRE H%ERICEVAES
NHENH ZETHD (Goodemote et al., 1995; Wu et al.,
1995; Bunemann et al., 1996; Koppen et al., 1996; Okajima et
al., 1996). ZDZ EWFAT 4T -1-U VBN G X v
NRIEICHET D 7 EEEENS A RIAEN T 5 0TI
WL EZ BN (Yatomi et al., 1997). S 52, A7 4
YAV VBEFBEL LT ARIAT IVH T AL —
RESFHEASEDLZEICEVERMRIEAT 4 T -
U BRaEER L, (Yamamuraetal., 1997) 2R3 7 U —0
AT 4 AU o RROAEYTEEEET 52 &
MWAZ ) —~ (BAME) ME (Yamamura et al., 1997), IfiL
/MR (Yatomi et al., 1997), PCI12 fii@d (Sato et al., 1997) IZ
BOWTHREINTWA. ZOEMIEAT 4 Ty 1-0 v
RITMR, MfaRmTIEMT2&E260%. 6T,
NIE-115 #& A (Postma et al., 1996), L:llfE (Koppen et
al., 1996), 7 7 U 717 A 77 = )LBR#RA (Durieux ef al., 1993)
WCBTDAT 4TV -1-U OB, ~4 7 A
Vs va s E THIRNICERERS L THRD 5T,
HEA D SEH SR T2RFICOAKIENBZ 5. ZD X578
TEMBAT 4 AV 1-U UEEOER SR T
RABBEROZREKRTII TRV EEZ LR, 1998
FIZAT 4TV U BRITE D RS =R btk
L THEME &7~ (Igarashi, 1998). & 512, 1998 4 (LM%
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W53 {tiB{5T (endotherial differentiation gene: Edg) & L
Tr/n—=r 73R TWe—20 G ¥ o3y BB
#¥{& (G-protein coupled receptor: GPCR) A —7 7 V4%
BOVHTY RNBAT 4 IV BETHD I EBD
LB NTZ (Leeetal,1998) Z L2k, 27 43Ty
VAV VBRZEERE LI KT A=A RN THD
ZEMmFmE TN D.

PLERAT ¢ v TNRE OAEBNEMEICET MR TH Y
FLHBHELUTOEI 5. OMBEEIHFIET SR 7 4
Az OFERTHE A RAEREEZ R, BT IR
BT R =V RAEFHEL, A7 Ay -1-U Ui
Bl AT, ZOHMEO AT 4 T NTT R b=V A
FHERCOWTEL ORER DY, $TLATFNRT 1
T DFEBRNO AT 4 AL UNET R b— 2 AFFEAE
MARd 5 Lmmasng b, MHEHine SIRo Mg T
(THIIHEC 7T 2B 270 &, £ OAEBIER Of—
ENTZAMIBON TR, QAT g A -1-Y Uk
MRS R S e R I =X M LTERT 5.
ZOZHEEBRESN Bdg 77 IV —ThdZ EB8bh
STWND. ZOMOFEE (BT I FROAT 1T Y)
WZOTTHANA vy Py —LEZBR, 7TA=A &
L CTER 23720,

ZOXD MR AR E A, AL THE LILAT 4=
>V D N. rileyi DFFwFHE U2 APTEHEICOWTELF O
EolBREINZ. bo b RERE WL, LRROLSI 2
EYTEPENRE—MRAND A v Py — & LTERIZR
FEMIEIC R 2 MM 7 S =2 F & LCTERT 2 0t
LT, A7 42D N. rileyi 53T 5 EMIL B.
mori &\ D BRI B S NRIOLEYTH DM AN D
Nrileyi \ZHT H2EHEVWS 2L THD. L, TOE
PGP IAh o0 B BRI MR ORSEATBOE N AW
BIRWFIERT Y — N 7 X0 533 ST Aspergillus flavus
Link (MAFF 111305), Beauveria bassiana Balsamo (MAFF
830025), Beauveria brongniartii (Saccardo) Petch (MAFF
830015), M. anisopliae (Metschnikoff) Sorokin (MAFF
830005), N. rileyi (MAFF 830007), P. fumosoroseus (Wize)
AH.S. Brown et G. Smith (MAFF 830002) MU Verticillium
lecanii (Zimmermann) Viegas (MAFF 235140)) (2D T[]
FRICEMRE L EE L7, Cpr A7 4 v AV OFET
RUFEIIOBENN D B DL N, rileyi DT -7~ (Fig.
VI-2). ZD7h, A7 42T d R BFEREMRRE T
L COFRFARMEIEVEIL N. rileyi \ZRF RIS THD L&
A B, B HRIRIFEMERIRE OFE FRER RT3 D — it
RO bR o Tz,

FNTIE, N orileyi 1(3A 7 4 T 2R THLT
EDEIRIFEHRPBONDDTHA S D> BBRFHEIERR
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Fig. VI-2. Effects of Ci4-Sph on Spore Germination of Various Entomopathogenic Fungi.

The germination rate was assayed on a 96-well microplate. Conidia were incubated at 23 °C in assay media
mixted with 10 ul of conidial suspension (ca. 5 x 10° conidia/ml in 0.05% Tween 80), 10 ul of liquid Sabouraud
media (1% peptone, 4% dxtrose) and 10 ul of 50 mM phosphate buffer (pH 7.0). The assay media was supplemented
with Cy4-Sph (O-QO) and without C4-Sph (@-@®). C4-Sph added was made to bring the final concentration in the
medium to 2.5 x 10”° mg/ml in the medium. Each entomopathogenic fungi were cultivated in SMAY media for 20-45

d at 23 °C for conidial formation before bioassay.
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AT 4 AV ATRHIBNEERGEOND Z L ERL, £
DT NVFNVEERTE b—T L LTEETH D EIR
i,

N. rileyi DIy HEFDIRFIH 14 DA T ¢ v T N FFREY

WRIGT 22 81E, HETHLIERERHT 5 L TIHEFEIC
HENINWEEZEZBND. 20, RAOX I ITIZATEE

WCBWTHEZ L b WERBIZ LY EEREIT T < A&
g, ZRET ABIZRATIIC i*flﬂﬂ’ﬂiﬁﬁkfﬂﬂ}i@ﬁfﬁ)ﬁ/{
T v 74T, MRS TR BTG & e D
BEHETOND EBZZ2OND. ZORLHMIEOHIESEIZ A
T4 rAVUBREEL, MEGRICEEND AT 4 AT
DERETH DRI RRRELOREIEFEL T ET
MHEHIRND, N rileyi Dy EFIZRBREmICHE L
L EBHBTL2EERERERGTCNDEBILND. TR
P, A7 4 IV ATK Y TR b= AFE I MR
DEREWE B, FORAT 4TV DREMHEN
14 Th2IZ Eafmd i, € IIZRROBAH wff
LA THY, T720bb, BREmROREENIERIC
WeBZHND.

INDHDOBRIIIFEREICAT 4 IV RIFEEL
TWRITIUX R BV, 22T, Nrileyi DFFRBO—
FCTHALYIRMEBB RO S, litura DFRFEDRIE KT D
DR EAToT-. ZTORE, BRBEICAT 4 I DFF
FEERAT AL OMBRAFIEEZ 27 2 BROF
ERRD B, BRFMHIT N rileyi /3£ IX T E DRSSy
ERHALEELTHND D EE 2 b,

BA T =R LENOEBREST DL, AT 4 IV RT
F=A ML LTERHLTWDDOTHONIEZE DZHFEOTRE
ENEZBND. ZTNETAT 4 AL DZHFEICHT
OWMEFNTRD. UL, A7 4Ty r-1-0 VEEOZR
ERBES T BEOGH Ry BIBAIZ AR (G-protein
coupled receptor, GPCR) @ Edg 7 7 X UV —SFEKTH D Z
LARFEESN TS (Lee et al., 1998). A7 4 v AL C
BOWTHHLUOZEETH Dby, L, N
rileyi D3 ETIDAT 42 TV 2 B EERRT DI E
IR Tl 72 <, 234 TR O rodlet layer (Boucias and
Latge, 1988) \ZHFAETDMENRHDH. FD2®, £o72<
B LWF A T OZFKIL DR,

£, FERBOBENOBLET DL, BEHOAT =
A FHEEORFEHEEL, (ZTHLELRERNTBNT 18X 20
M%) (Merrill et al., 1988; Valsecchiet al., 1996; Jenkins
et al., 1997; Kim et al., 2000; Lester and Dikson, 2001) T&

DIZxt L, BREEEROARAT ¢ FA NEE (Drosophila
melanogaster Meigen (Henrik et al., 2004; Henrik et al.,
2008), Manduca sexta Meigen (Abeytunga et al., 2004) ) Ti&
RFEH 14 THLZLPMESNHTWD. D72, Bl
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WZBITDRAT ¢ IREEITREH 14 ZHERFKETHD
TIERWNEEZEZLND. LD, Zhb0RAX

WIS Norileyi DFFERBE L THEINTELT, %
D=, RFEHF 14 ODRT 4> IA FEEFR B E2TR#ET
Zv—A—L L TUIAHEBZONDN, FEFEN~—
A= LTRSS THD. LIeBno>T, HERBDOTZD

WZiE, BloT 7 F o E2FHLTHhD00, H5H0IE

Cls A7 4 AV LRV HEDO O ORI FE ST
ENESLT HDEMIELE L OLBIIEFEL TWDS Z &
ROMD, BHOBRFPMLETHD. £z, 7F7 FHMHK
EMZEHBECHFEDEDORBEEZONDXT T —
BT T —EBEOERIEEN M ET5 2 ERHRES
LT Y (El-Sayed et al., 1993a, 1993b, 1993b), [RIEED Z &
MWCYy-ART7 4 AV ALV EDRND DN, BEEDOH D &
ZATHD.

Eofi TR

B. mori AROKMHIIZ I 0, B HFEFEELIRE N
rileyi 537 ORI E W & K RAIC R 9 5 AR BE MR
Ar2AT5Z NS, ZoRRZRmC TR BFHE
PESIREE N rileyi DFSFFHEH 2 i 2 ABEEWE

Oy HfE - KSR & ARG I O ORISR A HF5E) &k
Wiz, 2O XD ICHFER B HEOMBIC R SOSE R
T2 LT R RRIEESRIRE O % ERR A B = X b % B
T 5 ECIEFICEERERE 2 DITN0 TlEe L, iy
BikbRiCiGE AT 2 BUC b A R EMTEEE Lo OIIsH
mCTHRANHES NG, Z 2 TAREFEEDE & B -

WRIL, T HEEEZHONCT D E LB, RIS
DOREtEIT- 1.
FTHWVMATZDIL, BOWEZ BT 2BRICARAIR &

R HEMTEE T T 2 AMBRERDHNLTH D, £DT:

DI, BHLOKLAL, ﬁiﬁW&E%@%bﬂ
ZORER, FIFREME LR T 272 DITITEEER AR
25 BLUNO AT #4500, Kl «7h/m@@%@
AL, 8545 10 FEf#It: (23°C) OFRFEF BT H Z LI X
0, B EEWE OREL SRE IR OMESEE L
THENL LTz, ZOHEE, ~(4 /a7 Lv—raFHT52
W2 VRN I o7, 2D X 5 R TR A R %
FERESE 2P L0, BN A U, 2hidihi
TR RET LT 2B, KK S AR X - THhiERm
WZHhHE S 20, TEPERCT SRR E DY Td 5 rIREMED E W
ZENHLMNE RS ETHD. 2D s, Sy -
T B ANUE BBV PR B D FE PR AEM B A3 KR D IR E
Bet TR b ST, BRUER RICERE A 5 2 5 wlRetEs
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Ezbhilz. XoT, REMEWE KR O LY EEE
AIREZR MR Y AR L S D L OB T HOMERNH D &5
Z 1z, £ Z°C, N rileyi 53T ROFARUMER L=
SIETEMERI T % Tween 80 % 1% & VIS & L 724
WIERICWE L=, & LT ZoAWkEnEz o s
TRIEYE DG 2 1D 7=

SYBEEICB LTI R, Wil v~ R T T 4
—, T rra~  NTTT 4 —DOFEER OGRS E D
MO Z A Lz, TORE, MHEEcs - Tidk
0 L BIEAREIABEOIE O AN 3~20 2R LS ESH
DHBZENRHSMNERY, A X ) — WK AHHEN R LR
T o7, FEFREDE OREM D D\ IS E
D= DFE % ORIIGEAT S 1203, A X 7 —MZ L0 fill
L72 v T RSO B TIESEE TS P D Rk X
B BT, WITER D IRAERIC K Y Z OIERMEDHY 150 512
M b U7z, ABFBOSIT & 0 ARRD IRy Db FHEE D ZE
LU TS HEEMESGE X D), KD okl 67
TR BB ERFIC 31T 2 FALBIS A2 IR & &, IR-RD 2
B ERZZTHENI AT v RHBHZ LD, By
FRALER G DY 7V % F T Ay - R A D 2 ]k & L
7o EIEAELIZ BV T, Mo ALK & A= —T 1 &
DOYEEES BN BV CRIFMEEDEILA ¥ /) — v (FK) B
W S iz, S BIC, BEEREWEIL n-7 % J — N &K
WL DB ELD n-T B 7 — Bl En D Z E B85
DETRY, WERmIEOENCTHEET SR LT, 202
FHEOBMAEIEIARATH D LB 2 6. BRI
L VBRI NT-REFREMEE DT L Ia~ NI T T 4
—IC X VSEET AR, AR T A n~ b T T 4 —I2E
WA Z 7 a kL b LTY Y B A E
SNAX ) —NVRERY LIF T EIEHEND Z LA
bheleole. BT, WA ZLA7u~ NI T T 44—
BT 40% A F /) —)LTODS /T KIREEN, A4
= NVREE EIF T CIEHEND Z ERHALMNE R
D, Zhbora~ N7T7 4 —DXEEHSRIEREDE
FHEET 27200 FREES R S 7.

WACHETSRAT IC LB & S D B ORI ED G % HEk
T 572DIZ, B. mori D 1.0 kg ZHFTEHZ L TRKER
AR Tz, BORLEE, WA v~ NTT 7 4 —%
BRCNEMAZ 27~ T 77 0—ICX0GBEL, S5
WAL~ NTT7 4 —I2L0HBET D EIEMER
31 20,000 f5 A HICHRME S, 50.7 mg OB AR E
BELNTZ. LaL, ZOIEHES ORME L TLC TR
L7, BEEOAR Yy "BRRD L7290, BfE LG
PEENTREW TH D Z ENy Do T2, T TR & B
ET D20, TNETOHBEE— F&IZHE D Sephadex
LH-20 B 7 L7 v~ 757 4 —IZXo>THBKSS DS
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BEZAIT -T2, T ORE, TEVEESIC A ) — Ui & L
925 & 46,000 {5 2L EICTEMED M) E L7z 12.4 mg DA

IWRWEE T, T OTEMEEI 53 1L Sephadex LH-20 7 7 A
/a7 4—ICEVE—DEY =270, F TLC IZ
FVE—D2KRy b LTRIER, EbIChESNZYE
— 7 KR OAR y MIBRUVEEREO bNT-Z &b, Bk
ST IEMEE /3 1 R ORI REE Ll S hds. 2
DORER 2 AL 100% ERET D & A ¥ 7 —VHIRICIE
DI 0.0028%FRE LI BN E & & A TV RD o T
LB,

BRI o TR ZE L 7= b D TH Y,
AR DEMRSy DALEREEDP LB L TWD T ENE X
=B 7=, MR OSERHO TLC 2 AWT A Z J — b
HUE &R OIEPEEI 5> O R & L=, ZFOks 8,
WS RBED RfEICEWTIHFERN GO, 2D &
1, RRPE B R OERRIE FRT DV T AL 3 OSB3
WZ L AVRIR S, BRASERALER O FITE TR E LRSS D
Blbidiehol-b o Bz b,

WA, HHfES V72 R O S EEM I S\ CHiix
NMR A7 MK MS A7 MVETENT 5 &, %
FEMREWE L L CHAEX N AR IE 2S-amino-
SF VMY E TH D
D-erythro-C4-Sphingosine (C14-A 7 4 T ) THDH T &
DHASNE o, 22T, A7 4T DRBHITHE
L, BEEMEMEBEEZHANEE 25, B &R URHEH
14 DAT 4BV AT THRWIEEEZ R LTI &b,
N. rileyi DFEIFNEEREIN Cy-A 7 4 I THDH I L
BRI NTZ. LobZOEWIEMEL, REH 14 LD
HESTHHESTHRESETL, 7AFVEHENZE
—T L LTEETHD Z EBHEEI N,

FEIEEEYE OB B 2 EMREIT AT N UKE
WHCTEMLEZDN, X7 P E2BRELEMRERITO &,
Ci=- A7 4 v IV OFIFREEMIIRIBIIK T L, #
DI, NXF T C- A 7 o ¥ T R ETE D
72O DOMBN T NIFAET D 2 L AVRBR STz, BN
BT, XM OEREOIXT IV BEIILDETD
ZRFEOMETHDL 0D, BMEAREZEROCT 2 BBO
BN FEMEICOWTHRE L. TORS, EHAERIC
SRR ISR <, T BRICT 7=, ATV
VTEWEBNIR TGN TR b,

BB, BIFEEMEOEA L LT, M cbil~iz &
N HEFHRAREICAHE L TOLOREMRAT S
F O A AR L AEBRERIC S B SR DI & 72 B~ <
FL<T D LICEVEIELE LT WO T7A4T 47
Db L, MAEWREOMBIAIL L COR MO R Z it
L7z, ZIT, RPERFREMHEDEIZOWNT, invitro XY

tetradeca-4-ene-1,3R-diol ,
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Ry FRBRICBWTHME L. ZO8EE, invitro TIX Cise
AT 4Tl BT 3~6 BEETLET S Z gk o
T, R EREDENRD BN, T, Cu-A T 4>
I ML CHLER AT 5 &, RGBT A R
AL ST-. E5IT, By FRBIZBWTHREEED
FEERNEBN, Cu-A T 4T D N. rileyi B BIFE 4
WRHEBANORHEA & LTRIAT 2 Z L8 &k » TGt
R 2 BT 2RO b, D2 L, YO
ICESR SN D BREIEME DO N— RV & TP EA ToRh R4
EICORND b0 LM SN, 2B, BFEREDWE TH
5 C-A7 4 AV EHROIIEAT 510X, Mg
DAT 4 AU PKBERPTIRAVEZREETIC, £/
< —OREZHFIEDLZLENEHEETHD. TDHIC
I, B 2RI O ISR ORTFRMLETH L. S HIC
Ciy- A7 4 v IV MR IE RO T 7 =V DORSY
LD R EDREEDNELENEETHD L&
Z b,

AW N TE O NI RRIX, N rileyi AT OFE
KEIZB T HNETHRFOBRURLTFERHA V= L%
DT LINVTERT DN NY Eled b & blT, A7 4
AL ZRIR T EOIRE > 7V RAFZEIZ R S
LZENFEND. & DITITRB A RA O FERC
BRL, #HBhAlE L ComEREMEDS RIS S, B RyFEERR
BERAOH LWFIHFEIN~RETE 2 b0 L5,

I

AIFFEZAT DI Y T2V, bk THRE e T & THifEA
050 F U7 RTS8 S AR A7 5 ONCE
Hig N EORELAIC LIV RER G OEERLE
T, oE T, AMXEERTHICYZY, TKEALNICD
BEEBY E Lo, BERTER BEEkA, W &
B SE A 72 © QNS IUMN PR SR JE o 2 — AR
TR EH N LET

S BT, ARFFRICK Lty o ZBhE & THRER Y, £
LCAFRED X 50 F 2 {Eo TN X F Lz, JLEEAR
JEEM I v —FrR ARIF—L, 2 L CREEL
LCHADT#ime 2 K ZHhrzEE £ LEKREIEE
MRS PREER, MK, HEERICEALTRELLS
LH L ETFET.

AFGLOFATIZHT= Y, Flix D NMR A7 FLVHIE %
LCWe & E LIclEARFAGERE ¥ — REFKL
K, 7a~ 97 4 —DORBERH I TR EF LIRE
ARRF IR W #mded, GC/MS JIEICEIL T
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LTS EATHE E L REARRRER ST AR TS R
EE REFEA, FAFRIT SHEBEER, 7 BT
ZLCIHE E LIz ERFHINNE T4 E8A/K, LCMS
AT MVERIE L TV & £ LRRARIRE I &
v — R, T U VRIERRO RSB
FLERE ¥ —ifESH ERERKISO X0 EE W
LET.

F7o, BARBRICBO IR O, e, WES
WIS R ZH A TEE & Lo A BERIFEE O
FEREK, sE—K, E-fr 0FBRORE, FEREHR
DYEFEIZB W TR E K ZWHH 2 TEE £ LR
EORBRHEEK, HFEFEFRIJESBILBAL BFET.

ZLT, 20X RFREOHSEGZTWlZEELE
REARREEN A 7 —ik REBRE—K, FRtr#
—RE VR b NS HIEIR, JEPERE SRR
FREBEIEK, A ABFEMEREE KRBz K, TtE¥%
et v & —prE 0 B K2 5 NS Z B RRK, JoRER
FEWFFEATRE MR IEEK 2 6 0N A BB KIZ0 X v R
W2 LEJ. F72, AFgelcxt L, ZHIETHE E L2RE
AREJLE e o 2 —OERRIES BILB L BT E T

BRI, BEVE R K FRE ISR SEIE B o i & = fe i
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Summary

Isolation and characterization of a germination accelerating factor from the Silkworm (Bombyx

mori Linnaeus) of the entomopathogenic fungus Nomuraea rileyi (Farlow) Samson, and potential

of the bioactive substance as an adjuvant for a fungal pesticide of V. rileyi.
Takahiro NobA

Nomuraea rileyi is an entomopathogenic fungus that infects about 30 species of Lepidopteran insects. It is known
to infect harmful insects that affect major crops in North and South America, Europe, and Asia, and shows a
particularly high infectivity of Noctuidae insects. The ability of the conidia of an entomopathogenic fungus, such as V.
rileyi, to adhere, germinate, and then penetrate the cuticle integument, resulting in mycelial growth and the death of the
host insect, is an intriguing biological process. Parasitic infection has been associated with a combination of factors,
including surface recognition, mechanical penetration and enzyme action.

On culture media supplemented with host insect-derived extracts of Lepidopteran insects, the conidium of N.
rileyi germinates with a shorter germination induction period and at a higher germination rate. It has also been found
that N. rileyi conidia attached on the surface of the host insect require a shorter time of germination, as do those cultured
on culture media containing cuticle extracts. These differences in germination behavior depending on the presence or
absence of host insect-derived ingredients might play an important role in the host recognition mechanism of N. rileyi,
but the factor responsible for this mechanism has yet to be identified.

Hence we attempted to purify this substance (germination-accelerating factor, GAF). One thousand g of dried
silkworm pupae (a Lepidopteran host moth) was subjected to methanol extraction, followed by acidolysis, two different
solvent partitions, and three different column chromatographies. A total of 12.4 mg of substance was obtained in the
active fraction. The substance obtained exhibited an activity more than 46,000 times higher than that of the methanol
extract. The substance was detected as a single peak on Sephadex LH20 column chromatography and as a single band
on high-performance thin-layer chromatography. These data indicate that the concentrated fraction contained a
high-purity substance.

Next, the chemical structure of the isolated bioactive substance (GAF) and the structure-activity relationship was
analyzed. The chemical structure of GAF was characterized as 2S-amino-tetradeca-4-ene-1,3R-diol
(p-erythro-Ci4-sphingosine) based on various spectroscopic data. We next examined the biological activities of similar
substances with regard to the carbon chain length (molecular species of p-erythro-sphingosine with 12 (C;,-Sph), 14
(Ci4-Sph), 16 (C4-Sph) and 18 (C,3-Sph) carbon atoms as a sphingoid-base backbone structure) to elucidate the
structure-activity relationship. An examination of the structure-activity relationship shows that the activity of
p-erythro-C 4-sphingosine was superior to that of sphingosines with shorter and longer carbon chains. It is suggested
that the molecular species with a 14-carbon chain of a sphingosine is important for host recognition.

Cy4-Sph accelerated the germination of N. rileyi in an assay solution containing peptone, but activity declined to
a large degree in an assay solution without peptone. This suggests the presence of a co-factor in Cy4-Sph-triggered
germination. Hence, next study was to identify the co-factor in the C,4-Sph-triggered germination of N. rileyi. Since the
main role of peptone is to supply nitrogen constituents, we examined the effects of various nitrogen constituents. It was
found that L- Alanine and L-Histidine, an amino acids, were highly effective for C,4-Sph-triggered germination of N.
rileyi.

The entomopathogenic fungus N. rileyi. is infectious with respect to various lepidopterous agricultural insect
pests, and is under investigation as a potential eco-friendly microbial control agent. As mentioned above, it is have
found that the germination accelerating factor is C4-Sph, suggesting that this activity can be utilized as an adjuvant for
the effective control of pests. For successful infection of an entomopathogenic fungus, nearly 100% humidity and an
appropriate temperature for more than 11 hare required from conidial adhesion on the surface of the host to invasion
into the insect. These requirements are not easily achieved in the field, suggesting that failure of infection in a field is
due to these environmental factors. For stable infection, the germination accelerating effect of C4-Sph might reduce the
time between conidial adhesion on a host insect surface and invasion into the insect. The application of Cy4-Sph as an
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adjuvant for a fungal pesticide might lower the environmental conditions for fungal infection, and thus the effects of
fungal pesticides might be stabilized in field applications. We expect that effective infection would occur with conidia
activated by C4-Sph. Therefore, in next research we examined the effect of C;4-Sph on the time required for infection
in an in vitro and in a pot experiment. It was found that conidia activated by C4-Sph shortened the time to about half.
Namely, the application of the substance to a fungal pesticide will lower the environmental requirements for fungal
infection, and the effect of the fungal pesticide will be stabilized in a field environment..

In this study, it was discovered that germination accerarating substance of entomopathogenic fungus N. rileyi
was C4-Sph. The result of this investigation will give a foothold to understand the germination on a host insect and the
host recognition mechanism of N. rileyi at the molecular level. Furthermore, possibility of the substance (C;4-Sph) as an
adjuvant for a fungal pesticide of N. rileyi was demonstrated in an application experiment. Hence, the bioactive
substance was expected to be used in application of the entomopathogenic fungus N. rileyi for a fungal pesticide as a

new method.
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