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Research

Freely-behaving animals constantly transform sensory inputs into internal representations, mem-
ories, and purposeful behavioral outputs. To do this, they use algorithms and circuits. Larger ani-
mals use brain circuits . Single-celled organisms use biochemical circuits and signal-transduction
pathways.

To make progress, we use accessible biophysical models of organism behavior that can be
studied from sensory input to motor output. We study bacterial chemotaxis using E. coli. We study
navigational behaviors including chemotaxis, thermotaxis, and mating behaviors in the nematode
C. elegans. We study thermosensory and olfactory behaviors in the Drosophila larva.

In all of our studies, we apply expertise in optics and light microscopy. We build microscopes
that allow us to manipulate and monitor the circuits that underlie behavior in freely-moving or-
ganisms. We use advanced high-throughput electron microscopy to map entire brain circuits at
synaptic resolution.

Teaching

I developed two courses that constitute my main teaching activities at Harvard University.
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