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The conservation of body water is a fundamental prerequisite for all animals to adapt to
the terrestrial environment. In particular, small arthropods such as insects with an extremely
large surface-to-volume ratio are fated to a danger of desiccation by evaporation through the
integument. Insects must therefore evolve certain physiological mechanisms to survive
desiccation stress. One of them is thought to be a cuticular wax layer coating the external
surface of the integument. However, it is largely unknown whether other protective
mechanisms serve for their survival especially under dry conditions. Here we tried to clarify
this question in the Drosophila melanogaster larvae and adults.

When Drosophila larvae are in the foraging stage, they feed on moist food. However, an
essential transition from foraging to wandering behavior occurs at the midthird instar stage
that forces them to leave moist food to search for dry pupation sites. We investigated the
mechanism by which Drosophila larvae protect themselves from desicéation after initiation
of the wandering stage. Desiccate (Desi) was discovered as a candidate gene requisite for
protection from desiccation stress. In situ hybridization showed that it expressed in the.
epidermis. Elevation of Desi expression in the integuments was observed in foraging larvae
Pplaced in dry conditions and also in wandering larvae. Desi RNAi larvae lost more weight
under dry conditions, and subsequently their mortalities significantly increased compared
with control larvae.

Following study showed that also vigorously expresses in larval mouth region and adult
gustatory organs such as labella, tarsi, and wings. More precise morphological analysis of
Desi expression located its expression in the outer accessory cells rather than neurons of the
sensilla on the adult labella. We then demonstrated that Desi expression in the labellum was
significantly elevated by dry conditions. Further, knockdown of Desi expression in the
gustatory sensilla of Drosophila adults reduced their feeding activities due to a drastic
decrease in the sensitivities of the sensilla for all of tested tastants such as water, glucose,
NaCl, and caffeine. The Desi RNAi-induced desensitization of the labial sensilla was found
to be attributed chiefly to the decrease in water concentration in the sensillum lymph
surrounding the sensory neurons. Immunoelectron microscopic analysis using anti-Desi [gG
illustrated the localization of Desi in the cell-cell occluding junction sites, indicating that
Desi contributes to sealing the adjacent cells in the integuments and gustatory sensilla. The
molecular function of Desi as a cell adhesion protein was partially confirmed by Desi
RNAi-induced repression of water concentration in the lymph of labial sensilla. These data
suggest that Drosophila possess a system previously unknown that enforces the sealing of
adjacent cells by Desi in the taste sensory organs and epidermis, especially under dry
conditions.
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