THE 8TH INTERNATIONAL GRESS ON COGNITIVE
NEURODYNAMICS

ICCN 2021 HOMEPAGE

Studying cognition from a dynamic point of view has become a trend currently,and rapiddevelopments have taken place in nonlinear dynamics and cognitive
science.ln order topromote the integration of cognitive science and neurodynamics as a whole, the 8th Intemational Conference on Cognitive Neurodynamics
2021 (ICCN 2021)to be planned as May of 2022

The conference will provide a forum for scientists and engineers working in this area and its related fields to review the latest progress and development and to
exchange their experience, research progress and ideas
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Disynaptic Inhibition Effect of Hilar Mossy Cells on Pattern
Separation in The Hippocampal Dentate Gyrus

Sang-Yoon Kim” and Woochang Lim™

Institute for Computational Neuroscience and Department of Science
Education, Daegu National University of Education, Daegu 42411, S. Korea

We consider a spiking neural network of the hippocampal dentate gyrus (DG). The principal granule
cells (GCs) in the DG perform pattern separation, transforming similar overlapping input patterns into
distinct non-overlapping output patterns. The hilar mossy cells (MCs) project disynaptic inhibition to
the GCs, mediated by the inhibitory basket cells (BCs). We investigate the disynaptic inhibition effect
of the MCs on pattern separation. By changing the synaptic strength KESMS (from the pre-synaptic
MC to the post-synaptic BC), we investigate the change in the pattern separation degree Sq¢. When
decreasing KESMO from its default value, Sq is found to decrease (i.e., pattern separation is reduced).
On the other hand, as K&“MO is increased from the default value, pattern separation becomes enhanced
(i.e., Sq increases). Moreover, by varying KESMO we also investigate the population activity of
sparsely synchronized rhythm of the GCs appearing during the pattern separation, and find that its
synchronization degree, M, is correlated with the pattern separation degree Sq. Consequently, the
larger the synchronization degree of the sparsely synchronized rhythm becomes, the more the pattern
separation becomes enhanced.
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