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Adaptive significance of olfactory habituation in Drosophila courtship

JLE Hh CRECRZERFPE « B AEmbT)
Aki Ejima (The University of Tokyo, Department of Applied Biological Chemistry)
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A male-specific component, cisvaccenyl acetate (cVA) works as an
anti-aphrodisiac pheromone in Drosophila melanogaster. The presence of ¢cVA on a
male suppresses the courtship motivation of other males and contributes to
suppression of male-male homosexual courtship.

In this study, we demonstrate that the presence of another male in the area
reduces courtship toward a female. This reduced sexual motivation, however, could be
overcome by pretest odor exposure via olfactory habituation to cVA. Pharmacological
and genetic screening revealed that signal transduction via GABAA receptors
contributed to this olfactory habituation. We also found that the habituation
experience increased the copulation success of wild-type males in a group. In contrast,
habituation mutant males failed to acquire the sexual advantage conferred by
habituation. Thus, we illustrate a novel phenomenon in which olfactory habituation

positively affects sexual capability in a competitive environment.
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[Enhancement of mitochondria quality through NAD redox modulation ]

Eun Seong Hwang (Department of Life Science, University of Seoul)

Mitophagy (mitochondrial autophagy) is a key mechanism for mitochondria quality
maintenance. During aging, the content of dysfunctional mitochondria increases
largely due to failure in mitophagy. Therefore, mitophagy promotion is believed an
important anti-aging strategy. Previously, we found that the treatment of
nicotinamide (NAM), a precursor of NAD*, causes a decrease in ROS level and an
increase in membrane potential of mitochondria in human cells. It also induced a
decrease in mitochondria content through mitophagy activation. Importantly, these
changes were accompanied with a delay in the senescence imposition and substantial
extension of cellular lifespan. Our further study showed that these effects are
mediated through the increase of NAD*/NADH ratio in both cytosol and mitochondria.
Further, the activation of SIRT1 and SIRT3, NAD*-dependent sirtuins, is involved in
most but not all the changes associated with mitochondria. Overall, the results of our
work suggest that cellular and mitochondrial NAD* redoxes play important roles in
mitochondria health and that their modulation can possibly be used as a strategy to

promote cellular longevity and health.
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