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Abstract

In the bamboo borer (Omphisa fuscidentalis), midgut trehalase activity during the
larval diapause period was initially low and sharply increased fourfold prior to pupation.
Previous studies identified various control factors of proteinaceous and non-proteinaceous
trehalase inhibitors that regulate trehalase activity. It has been reported that trehalase inhibitors
may be one of the important factors for controlling trehalase activity and the trehalose
mechanism in larval-pupal transformation. Thus, we are interested in purification of this
inhibitor to examine the effects of it during development in the silkworm (Bombyx mori) and O.
fuscidentalis. Four-steps purification from larval hemolymph of the B.mori and O. fuscidentalis
was performed by three column chromatography of HPLC (Mono Q, C18 and C8 column).
Purification proteins from hemolymph of B.mori and O. fuscidentalis attained a 141-fold
purification with a 26% yield and a 216-fold purification with a 33% yield, respectively.
Characterization of trehelase inhibitors from hemolymph of B. mori and O. fuscidentalis by

SDS-PAGE indicated that the molecular weight of these inhibitors in both species were



approximately 75 kDa. Amino acid analysis of trehalase inihibitors in O. fuscidentalis
hemolymph by ingel digestion and LC-MS analysis showed that 7 partial sequences of this
inhibitor consisted of 79 amino acids which showed an 83.2% similarity with the storage
protein 1 of the O. fuscidentalis. In this study, we also examined the effect of bombyxin on the
trehalase inhibitor activity in the larval diapause of O. fuscidentalis. Results showed that
bombyxin increased the trehalase inhibitor activity in the hemolymph of O. fuscidentalis. The
present study suggest that the trehalose mechanism is controlled by trehalase and trehalase
inhibitors in the development of B. mori and O. fuscidentalis and possibly other insects as well.
A bombyxin may be one of co-regulating factors in controlling trehalase inhibitor activity in O.

Sfuscidentalis.



