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Unveiling the role of sensory neuron number:
Insights from comparative studies in fruit flies
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Abstract

Brains exhibit incredible diversity in neuron numbers across animal
species. In this seminar, | will discuss the functional impact of increased
neuron numbers in sensory systems. Traditionally, the evolutionary
expansion of sensory neuron populations is thought to enhance the
detection of crucial environmental cues. However, this hypothesis is
challenging to validate using a single model organism. We investigated
this phenomenon by comparing homologous olfactory pathways in the
fruit fly Drosophila melanogaster and its close relative, Drosophila
sechellia, an extreme specialist for the noni fruit. D. sechellia has evolved
expansions in specific noni-detecting olfactory sensory neuron
populations. Contrary to expectations, having more olfactory sensory
neurons did not lead to greater sensitivity. Instead, increased sensory
pooling reduced adaptation and improved odor-tracking behavior. Our
work reveals an unexpected functional impact of sensory neuron
expansions, explaining ecologically relevant, species-specific behavior.
Moreover, | believe that such comparative approach demonstrates a
powerful framework for dissecting fundamental aspects of neural circuit
functions and for bridging the gaps across species in neuroscience.
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