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Abstract:

Adult neurogenesis occurs in the hippocampal dentate gyrus (DG) throughout life. Thus, young immature granule cells (imGCs) appear in
adulthood. In comparison to mature GCs (mGCs) (born during development), young adult-born imGCs exhibit two competing distinct
properties such as high excitability (causing high activation) and low excitatory innervation (reducing activation). We develop a spiking neural
network for the DG, incorporating the imGCs, and investigate their effect on the winner-take-all (WTA) competition. When considering the
high excitability of imGCs, the imGCs become very highly active, while the mGCs exhibit very sparse firing activity because of strongly
increased feedback inhibition from the BCs and the HIPP cells (caused by the high activation of the imGCs). Thus, the whole population of all
the GCs become a very heterogeneous one, composed of a (major) subpopulation of mGCs (exhibiting strengthened WTA competition) and a
{minor) subpopulation of imGCs (showing weakened WTA competition). Next, we consider the low excitatory innervation of the imGCs
(resulting in sparse firing), which could counteract the effect of high excitability. As excitatory innervation of the imGCs is decreased, the
activation degree of the imGCs decreased so rapidly (i.e., their WTA competition increased), while the activation degree of the mGCs increased
(i.e., their WTA competition decreased). As the effect of the imGCs is decreased, the heterogeneity degree in the whole population became
reduced.
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