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    Abstract
Pattern separation is a process that minimizes overlap between patterns of neuronal activity representing similar experiences. Theoretical work suggests that the dentate gyrus (DG) performs this role for memory processing but a direct demonstration is lacking. One limitation is the difficulty to measure DG inputs and outputs simultaneously. To rigorously assess pattern separation by DG circuitry, we used mouse brain slices to stimulate DG afferents and simultaneously record granule cells (GCs). Output spiketrains of GCs are more dissimilar than their input spiketrains, demonstrating for the first time temporal pattern separation at the level of single neurons in DG. This phenomenon occurs from the millisecond to the second timescales through different neural codes and is not explained by simple noise. Pattern separation is cell-type specific and larger in GCs than in fast-spiking interneurons. Finally, different GCs process spiketrains differently, a mechanism that likely helps to separate patterns at the population level.
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