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ABSTRACT

The bamboo borer Omphisa fuscidentalis, is a moth that is distributed
throughout northern Thailand. The larvae hidden inside the internodes of bamboo culms
are in diapause for nine months. During the fifth instar, larvae are prepared for entering
and maintaining diapause at biochemical and molecular levels. Though many genes are
shut down during diapause, some are specifically expressed at this time. In this study,
five diapause associated proteins were cloned and sequenced. The first group, two major
proteins, storage protein 1 and 2 (OfSP1 and OfSP2), were found to be accumulated in
hemolymph of diapausing larvae. OfSPI and OfSP2 mRNAs contained open reading
frames encoding 700 and 691 amino acid residues, respectively. The second group, three
heat shock-responsive genes, Ofhisp70, Ofhsc70 and Ofhsp90 were also identified for the
first time in O. fuscidentalis. These genes contained open reading frames encoding 638,

652 and 716 amino acid residues, respectively.
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The mRNA expression levels of the five diapause associated proteins and protein
levels of OfSP1 and OfSP2 were examined through the course of larval diapause to
prospect the possible involvements of their expressions in the larval diapause in this
species. OfSP1 and OfSP2 concentrations in the hemolymph were high during diapause.
In pupae, OfSP1 levels decreased in the male hemolymph and undetectable in the female
hemolymph. OfSPI and OfSP2 mRNA levels in the fat bodies were low during the third
instar, but increased greatly during the fourth and fifth instars. During diapause, mRNA
expression continued at a lower level than that in the feeding period. In Omphisa, OfSP1
and OfSP2 proteins are produced by the larval fat bodies in the fourth and fifth instars,
and the proteins accumulate in the hemolymph until larvae enter diapause. OfSP1 may be
reabsorbed by the fat bodies at the end of diapause for subsequent re-use during pupation.
Three heat shock protein genes are up-regulated by heat-treatment, revealing that they
encode the members of heat-shock proteins. The heat shock protein genes exhibited
characteristic expression profiles in pre-diapause, diapause and post-diapause periods.
Ofhsp70 mRNA expression was high in pre-diapause while down-regulated in diapause
and post-diapause. Ofhisc70 expression level was low in pre-diapause and in the first half
of diapause period, followed by an up-regulation in the second half of diapause period. In
contrast, Ofhsp90 expression remained at substantially high levels for the first two-third
of diapause in February, and suddenly decreased at the beginning of the second one-third.
The results indicate that Ofhsp90 is associated with the maintenance of diapause and
Ofhsc70 with the termination of diapause. In contrast, the expression of Ofhsp70 is
unrelated to diapause.

To examine the hormonal control of diapause associated protein gene

expressions, diapausing larvae were treated with 20-hydroxyecdysone (20E) and juvenile
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hormone analogue (JHA). Injection of 20E into diapausing larvae caused an increase in
OfSPI and OfSP2 mRNA levels 2—3 days post-injection, followed by a decrease in their
expression until pupation, which occurred 2—4 days thereafter. When larvae were treated
with JHA, OfSPI and OfSP2 mRNA levels gradually decreased until the onset of
pupation. The 20E and JHA caused increases in the mRNA expression of Ofhsc70, but
not Ofhsp70 and Ofhsp90, in diapausing larvae. These transcriptional responses to 20E
are consistent with the changes in ecdysteroid titer in the hemolymph relative to gene

expression during diapause.
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