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Abstract:

Young immature granule cells (imGCs) appear via adult neurogenesis in the hippocampal dentate gyrus (DG). In comparison to mature GCs (m
GCs) (born during development), the imGCs exhibit two competing distinct properties such as high excitability (increasing activation degree) a
nd low excitatory innervation (reducing activation degree). We develop a spiking neural network for the DG, incorporating both the mGCs and t
he imGCs. The mGCs are well known to perform “pattern separation” (i.e., a process of transforming similar input patterns into less similar outp
ut patterns) to facilitate pattern storage in the hippocampal CA3. In this paper, we investigate the effect of the young imGCs on pattern separ
ation of the mGCs. The pattern separation efficacy (PSE) of the mGCs is found to vary through competition between high excitability and low
excitatory innervation of the imGCs. Their PSE becomes enhanced (worsened) when the effect of high excitability is higher (lower) than the ef
fect of low excitatory innervation. In contrast to the mGCs, the imGCs are found to perform “"pattern integration” (i.e., making association betw
een dissimilar patterns). Finally, we speculate that memory resolution in the hippocampal CA3 might be optimally maximized via mixed cooper
ative encoding through pattern separation and pattern integration.
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