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This project examined the behavioral reaction of Drosophila toward chemical
compounds of bacteria to clarify the role of insect hygiene behavior as a disease
resistant behavior
Previously, we found that touching Drosophila by surface compound of bacteria can

induce cleaning behavior; grooming behavior in Jrosophi/a melanogaster. This cle
aning behavior was not induced by sugar, but induced by bitter chemicals and surf
ace compounds of bacteria. During this stay. we have developed our study to confi
rm the function of taste receptor on induction of grooming hehavior.

We examined the genes involved in the detection of bacterial compounds (LPS), by
looking at mutants of gustatory receptor genes belonging to the family of Grs. The
resul ts using the mutant flies (Taste mutant; Poxn 40, mutant of bitter taste; AGr33a
AGr47a, AGr66a, Gr6ba-Gald x UAS-DTI, mutant of sugar taste; AGrb4f, AGréila
AGrbda, EP-5,  Grba—Gald4 x UAS-DTI, ionoptopic receptor; IR76b-Gald x UAS-DTI.
IR52a~Gal4 x UAS-DTI, water cell related gene; ppk28-Gald4 x UAS-DTI) indicated that
this behavioral induction was strongly related with taste genes, especially the taste
receptors on wing Also we observed the Gr genes expression on wing taste sensilla
by confocal microscope. However. since the results from Gr expression were too
complicated fo clarify the taste function, we employed an optogenetic approach to




demonstrate that activating neurons expressing sugar or bitter receptors by light {(by
expressing CHR2 ectopically) also trigeers grooming thus confirming the primary role
of taste in this behavior. These results strongly supported the importance of taste
stimuti on the induction of grooming behavior

Today, very few data are available concerning the role of behavior of insect
resistance against infection by microbes {Roy et al., 2006). Inmy research on termites
in Kyoto University, termites which clean themselves are less susceptible to
entomopathogenic fungi and this behavior were enhanced by odor stimulus. It is thus
important to understand which stimuli trigger this behavior in insects, in order to
either use more appropriate fungi or to find newways to use themas a biological control
agents.
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