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Abstract

Juvenile hormone esterase (JHE) is an enzyme that regulates JH titer to appropriate levels
which is necessary for normal development in insects. JHE activity was measured in the
hemolymph of the bamboo borer in the penultimate larval instar (3rd, 4th), 5th larval instar before
entering diapause, diapause stage (September to May) and pupal stage. Results showed that JHE
activity increased when the larvae molt to the 5th instar. During diapause stage, JHE activity
decreased to the similar level to the 3rd and 4th larval instar. JHE activity increased again before
larvae entering the pupal stage in May. An application of juvenile hormone analogue (JHA) or
20-hydroxyecdysone (20E) to diapause larvae increased JHE activities in hemolymph and fat
body. After the hormonal treatment, the hemolymph JHE activity showed the highest level at
prepupal period, whereas in the fat bodies, the levels of JHE activity were low and did not exhibit
the peak of enzyme activity.

In this study the Omphisa juvenile hormone esterase gene (OfJhe) was cloned and
examined the developmental profile of the gene expression in the fat body. Results showed that

the expression of Of/he mRNA levels in the fat body correlated positively with hemolymph JHE



activities: it increased in the fat body of 5th instar larvae before entering diapause and decreased
to low levels after entering diapause. OfJhe expression increased again prior the molting to pupal
stage. An application of JHA to diapause larvae stimulated OfJhe expression from 18 h and
showed the maximum level at 48 h, and the optimal concentration of JHA for induction of OfJhe
expression was 0.1 pg. After 48 h, two additional expression peaks were observed at day 10 and
GO stage.

The changes of OfJhe expression after 20E injection revealed that 20E increased the
levels of OfJhe mRNA at 18 h, after which the expression level peaked twice at day 2 and GO
stage. The optimal concentration of 20E for stimulating of OfJhe expression was 0.5 pg.
Moreover, the above-mentioned change of OfJhe expression in the fat body also correlated with

the hemolymph JHE activities after 20E injection.



