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Abstract: 
Insects rely on rapid, adaptive decision-making to survive in complex environments. Whether 
foraging for food, avoiding predators, or engaging in defensive behaviors, these decisions 
depend on the seamless integration of sensory information. But how do insects reconstruct 
inputs from different sensory modalities to perceive and respond to their dynamic 
surroundings? In this talk, I will share findings from my studies on Drosophila melanogaster 
larvae and Dalotia coriaria rove beetles, exploring how insects integrate multiple sensory cues 
in the context of feeding and predator defense. Using quantitative ethological analyses and 
neural imaging, I find that Drosophila larvae synergistically combine olfactory and gustatory 
information to enhance food-seeking behavior in complex environments. I then extend this 
framework to Dalotia, a predatory rove beetle that must navigate interspecies interactions with 
both prey and predators. Dalotia deploy a chemical defense system against predatory ants, and 
I will discuss how Dalotia integrates predatory chemical and tactile cues to enable species 
recognition and context-dependent defensive strategies. Together, these studies illustrate how 
multisensory information and ecological context shape behavioral decision-making and neural 
representations. 
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