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Network model of giant depolarizing potentials in the developing hippocampus

Project abstract – The project aims to develop in silico neuronal network model of the Giant Depolarizing 
Potentials (GDPs) in the neonatal rat hippocampus. GDPs are the dominant synaptically-driven activity 
pattern in the neonatal hippocampus. GDPs are synchronized in the hippocampal network by glutamatergic 
and depolarizing GABAergic synapses, that support synchronization of the intrinsically bursting neurons. 
Basing on considerable amount of neurophysiological data on cellular and network mechanisms of GDPs will 
be developped a model of GDPs, which will take into account the developmental features of electrogenic 
properties of the immature neurons, and synaptic connections between the principal cells and interneurons. 
At the first step, will be modelled cellular physiology, at the second step, synaptic physiology, and finally, 
cellular behaviour and network dynamics during GDPs.  Model will be further verified through the changes in 
the efficacy of glutamatergic and GABAergic synapses and GABA(A) reversal potential and comparisons with 
the experimental pharmacological profile of GDPs. Next step will be to model the developmental changes 
in GDPs along with an emergence and development of the oscillatory (gamma) patterns. The model will be 
further challenged with pathological conditions such hypoxia and epilepsy.

Expected profile – The candidate is expected to hold a doctoral degree in a quantitative discipline (e.g. 
physics, applied mathematics, engineering) and have skills in computational neuroscience and analysis of 
neuronal models. Programming skills are required in relevant languages and packages (e.g. C++). Experience 
in  developing biophysically realistic neuronal models, especially models of hippocampal neurons and 
networks will be of value, as working directly with neurophysiological data.

Supervisors 
Rustem Khazipov  - Inmed, UMR 1249  - Early activity in the developing brain
Oleg Ogievetsky  - CPT, UMR 7332  - Geometry, physics, and symmetries

Advisor
Boris Gutkin - LNC, UMR 7291 - Group for neural theory

Deadline for application: 28th February
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