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The neural basis of Drosophila
gravity-sensing and hearing

Azusa Kamikouchi'***, Hidehiko K. Inagaki’*f, Thomas Effertz"*, Oliver Hendrich"*, André Fiala"*,
Martin C. Gépfert'*! & Kel Ito®

The neural substrates that the fruitfly Drosophila uses to sense smell, taste and light share marked structural and functional
similarities with ours, providing attractive models to dissect sensory stimulus processing. Here we focus on two of the
remaining and less understood prime sensory modalities: graviception and hearing. We show that the fly has implemented
both sensory modalities into a single system, Johnston's organ, which houses iali clusters of

neurons, each of which monitors specific movements of the antenna. Gravity- and sound-sensitive neurons differ in thelr
response characteristics, and only the latter express the candidate mechanotransducer channel NompC. The two neural

subsets also differ in their central projections, feeding into neural that are ini of the il and
auditory pathways in our brain. By ishing the of these smsory systems, our findings provide
the basis for a and molecular diseastinn nf how diffavant ctimuli ava dabactad and

processed.
The fruitfly Drosophila mele d: togr E} |j-lJ}5E;|g %i :

and sound. When tapped down in a vial, the flies tend to wal

against the Earth’s gravitational field, a directed behaviour tt
known as negative gravitaxis or anti-geotaxis'~. When expos

male courtship songs, females reduce locomotion whereas males

chasing each other, forming so-called courtship chains,

Drowphila gravitaxis and sound communication have long
prime paradigms for the genetic dissection of behaviour', but tric
underlving snsarv mechanisms are noordv nnderstand The human
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Kamikouchi, Inagaki et al. (2009) Nature (Article)
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Imoto et al. (2024) iScience
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