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Abstract:

The hippocampus is a mammalian brain structure that expresses spatial representations and is crucial
for navigation. While navigation relies heavily on locomotion, the interactions between hippocampal
spatial representations and the specifics of locomotor processes have been largely unexplored.
Traditionally, the hippocampus is thought to represent mainly higher-order cognitive and locomotor
variables such as position, speed, and direction of movement, whereas the limb movements that propel
the animal are primarily computed and represented in subcortical circuits, including the spinal cord,
brainstem, and cerebellum. Whether hippocampal representations are actually decoupled from the
detailed structure of locomotor processes remains unknown. To address this question, we conducted
experiments to simultaneously monitor hippocampal spatial representations and ongoing limb
movements underlying locomotion at fast timescales. In this talk, | will share the findings from our recent
publication (Joshi et al., 2023), which reveal a dynamic and rapid interaction between hippocampal
spatial representations and individual steps. | will also outline the broader motivations behind this
research, the methods we developed to address these questions, and our future directions.
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