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INTRODUCTION 

Chemosensory ability plays essential roles in the survival of insects: finding 

food source, avoiding predators, finding mate, and communications among peers. 

Although olfaction (smell) and gustation (taste) have been the subject of intense 

studies for many years, the molecular mechanism is still n{H well understood, and 

the various molecular components involved in chemosenses is only beginning to 

be identified in the past few years. 

The dipteran fruitfiy Drosophila rnelanogaster is an excellent experimental or­

ganism for studying the chemical senses for the following reasons. (a) It exhibits 

stereotyped behaviors, which can be easily measured quantitatively, in response 

to olfactory 'and gustatory stimulations. (b) The chemosensory organs are easily 

accessible. Sensitive electrophysioiogical measurements can be performed on them. 

The antennae, intact with their sensory hairs, can be isolated to high purity in 

modest quantity, thus facilitating biochemical and molecular biological studies. 

(c) The genetics of Drosophila is highly developed, making possible many useful 

genetic'rnanipulations. (d) Olfactory and gustatory mutants have been isolated. 

(e) The availability of powerful molecular biology techniques, some unique to 

Drosophila, allow the cloning of almost any gene once identified by mutation. 

Once cloned, the gene can be manipulated in vitro and introduced back into the 

Drosophila germline and its in vivo activity be studied. Use of Drosophila in 

the genetic analysis of neurobiology has been very fruitful (Hall & Greenspan, 

1979). 

THE DROSOPHILA CHEMOSENSORY SYSTEM 

Drosophila constructs their chemosensory system twice in development. The 

larval peripheral nervous system is histolyzed at the end of the larval stage, 

and during metamorphosis a new adult peripheral system is assembled to replace 




























