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Abstract

During larval diapause of the bamboo borer (Omphisa fuscidentalis), the ecdysteroid
titer is very low and the prothoracic glands (PG) exhibit low secretory activity. A juvenile
hormone analogue (JHA) application to diapause larvae induces pupation by increasing
ecdysteroid in hemolymph. 20-hydroxyecdysone (20E) binds to the heterodimers of the
ecdysone receptor (EcR) and the ultraspiracle (USP), and controls transcription of target genes.
In order to study the OfEcR-A, OfEcR-B1, OfUSP-1 and OfUSP-2 mRNA expression in the PG
of O. fuscidentalis, OfUSP-1 and OfUSP-2 were cloned. The partial sequence of OfUSP-1 was
410 bp in length encoding 138 amino acids and was highly homologous (78%) with rice stem
borer, Chilo suppressalis (CsUSP-1), tobacco hornworm, Manduca sexta (MsUSP-1) and
indianmeal moth, Plodia interpunctella (PiUSP-1). OfUSP-2 was 2005 bp in length encoding
409 amino acids and was highly homologous with C. suppressalis (82.07%) and cluster
caterpillar, Spodoptera litura (SIUSP-2) (81.60%). The expression of OfEcR-A, OfEcR-BI,
OfUSP-1 and OfUSP-2 mRNA both in vivo and in vitro were determined by semi-quantitative

RT-PCR. Results from the in vivo study showed that OfEcR-4 and OfEcR-BI mRNA expression



decreased after JHA application prior to pupation. However OfEcR-A and OfEcR-B1 mRNA
expression sharply increased during the G1 and G2 stages of pupation, and decreased again by
stage G3. A 1.0 pg 20E injection caused of the OfEcR-A and OfEcR-B1 mRNA expression to
decrease in day 2 and at GO and increased sharply again in G1 and G2. The expression of
OfUSP-1 and OfUSP-2 mRNA gradually increased in G1 to G2 and decreased in G3 in both
JHA application and 20E injection. For in vitro study, PGs were cultured in Grace’s insect
medium with various concentration of JHA or 20E. Results showed that high concentrations of
JHA or 20E were able to increase the expression of OfEcR-A, OfEcR-B1, OfUSP-1 and OfUSP-
2. When the glands were cultured in Grace’s medium with 1 pg JHA for different hours, the
expression of EcR-A and EcR-BI increased at 8 h. On the other hands, the expression level of
USP-2 increased at 4 h while the expression of USP-I increased 12 h later after the culture.
Similar results were obtained when PGs were cultured in Grace’s medium with 1 ug 20E. The
expressions of OfEcR-A and OfEcR-BI mRNA increased within 4 h. However, OfUSP-1 mRNA
expression decreased while OfUSP-2 mRNA expression increased at 8 h.

The present results indicate that JHA and 20E terminate the larval diapause of the O.
fuscidentalis by increasing of ecdysteroid titer in hemolymph and EcR and USP expression in

prothoracic gland.



