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Splitting and lumping: how hippocampal place cells support and
constrain spatial learning and memory

The hippocampus plays a critical role in spatial navigation and memory. Research in our lab has focussed
on how the activity of hippocampal place cells supports these functions. In my talk | will discuss two
features of hippocampal place cells activity - splitting and lumping — and their possible role in supporting
and constraining spatial cognition. “Splitting” refers to the observation that, when animals are performing a
spatial memory task in which they are required to choose between rewarded and unrewarded goal arms on
a maze, many hippocampal place cells fire at different rates as the animal traverses the cell's place field on
its way to or from different goals. This may provide a mechanism for discriminating among different spatial
choices on the maze. The second feature of place cell activity - lumping - refers to the finding that when
animals explore a multi-compartment environment comprising several visually and geometrically similar
compartments connected by a corridor, place cells fire in equivalent locations across the different
compartments (termed place field repetition). | will discuss data suggesting that the ability of place cells to
disambiguate among different compartments constrains the ability of animals to differentiate among the
rooms at a behavioural level.

SFB 874 @

DFG International Graduate School of Neuroscience

Ruhr-University Bochum



