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|. Biosynthetic Pathways for Lepidopteran Pheromones |
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Il. In Vivo Experiments with Geometrid Moth

Ascotis selenaria cretacea
Japanese giant looper

Proposed biosynthetic pathway
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GC-MS analysis of the Pheromone
Gland Extract from the Females Treated
with D;-73,76,79-19:H
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Il. In Vivo Experiments with Geometrid Moth

(A) Specificity of epoxidation in A. S. cretacea

73,26,29-19:H 26,29-19:H
73,26,79-17:H Z4-19:H - j no change
/3,76,/9-22:H > _> 3,4-epoxides E3-19:H
Z3,26-19:H Z2-19:H >
£3-19H, Z3-17:H Epoxydase Attacked only (Z)-3-double bond
without the substrate specificity on the carbon
g length and unsaturation degree

Strict formation of hydrocarbons ll:> Species-specific pheromones

(B) Other steps

|dentification of Z11,714,717-20:Acid .
Incorporation of D,-Z11,214,Z17-20:Acid unstccessiu

Reductase?
79,712,715-18:Acyl > £3,6,/9-18:H— epo03,26,29-18:H
17 [Decarboxylasé Epoxydase

Z11,714,717-20:Acyl » 73,76,79-19:H — €po03,26,29-19:H




lll. Analysis of Hemolymph Hydrocarbons

(A) Detection of pheromonal branched-hydrocarbons in hemolymph

Homomelina aurantiaca Me2-17:H Schal et al. (1998)
(Arctuiidae)

Scoliopteryx libatrix Z6,Mel3-21:H Subchev & Jurenka (2001)
(Noctuidae)

Limantria dispar Me2,Z7-18:H Jurenka & Subchev (2000)
(Lymantriidae) (precursor of disparlure)

(B) GC-MS analysis of hemolymph from geometird females
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I\VV. Biosynthetic Sites of Epoxyalkenyl Pheromones I

(A) Study with the gypsy moth

Jurenka et al. (2003)
Proc. Natul. Acad. Sci. USA, 100: 809

Oenocyte Pheromone gland
Alkenyl precursor mmms Epoxy pheromone
lipophorin

(B) Future works with geometrid moths
Role of Oenocyte and Mechanism of Polyalkene Biosynthesis

Analysis of fatty acids and hydrocarbons in oenocytes
Incorporation experiments with incubated oenocytes

Polyalkene Uptake by Pheromone Glands
Analysis of lipophorin
In vivo and in vitro experiments for uptake specificity

Endocrine Control System



V. Endocrine Control of Epoxyalkene Biosynthesis I

geometrid female
Pheromone gland
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Exp. 1 Occurence in pheromone gland & PBAN
In vivo 73,76,79-19:H  ep03,26,29-19:H
Decapitaion o > :> Activation of
Bom-PBAN injection o o epoxidation
Head-extract injection o o
Exp. 2 Pheromone gland from decapitated female
inp\}itro Treatment Production of
73,76,79-19:H PBAN epo3,26,79-19:H L
: ) :> Actnatjeft of
(topical) o _
(topical) o e I n
Decapitated female
Exp. 3 -
in Vivo Treatment Production of
73,76,79-19:'H PBAN epo3,26,79-19:H L
——— :> Activation of
(injection) o
(injection) > uptake by gland




VI. Evolution of Biosynthetic Systems

Hybrids of Type | and Type Il Pheromones

Estigmene acrea (Arctiidae) Achaea janata (Noctuidae)
(23,26,ep09-21:H | (23,26,Z9-21:H )
t —lo. +(26,29-21:H | +21:H
+29.212-18:Ald (27:6:1) +79.712-18:Ald
Neoleucinodes elegantalis (Pyralidae) Euproctis pulverea (Lymantriidae)
£11-16:0H Z11,714,717-20:0isoBut
+(Z3,26,79-23:H)(20:1) +711,714,217-20:0Me4-Val (2:1)
Arctiidae
Nbctuidae
epo09,712,715-18:Ald .
Sphingoidea Noctuoidea bapillionoid
epo8-12:0H . _Bombycoidea apillionoidea
1A- Geometroidea _Pyraloidea cronhoroided€sperioidea
epol1l-16:0Ac £Ydaen0idea gelechigigen ‘Flff)rtricgidead 3
. Yponomeutoidea Cossoidea Castnioidea
Undiscovered . -
Hepialoidea . . Incurvarioidea
_ Ditrysia Nepticuloidea
Epoxydase is a young Eriocranioidea Monotrysia :
enzyme achieved by the Zeugloptera pacnonypha | 11YI0QENELIC Tree

hlgh|y evolved SpECieS. Paramecoptera of Lepidoptera



pecificity of epomdaﬂon . -
YAMAMOTO A ONO, K. OHTANI

o
- ,,..J--!-.r

s:in hemc'ily.mph
URAKAWA




	Title
	I.  Biosynthetic Pathways
	II.  In Vivo Experiments  ①
	II.  In Vivo Experiments　②
	III.  Analysis of Hemolymph
	V.  Endocrine Control of Biosynthesis
	IV.  Biosynthetic Sites 
	VI.  Evolution of Biosynthetic Systems
	Acknowledgments

