Computational mechanisms of representational drift and odor

perception in rodent olfactory systems

Olfaction facilitates a large variety of animal behaviors such as feeding, mating, and
communication. In the mammal olfactory system, the olfactory bulb (OB) and piriform cortex
(PCx) are responsible for preliminary odor encoding and corresponding memory storage
respectively. Recent evidence demonstrated the dynamic nature of OB and PCx odor
representations upon frequent repetition of the same odors over days, and this phenomenon,
termed representational drift, should be the consequence of highly plastic nature of
biologically constrained synapses in the olfactory system. In this work, we firstly use a simple
feedforward OB-PCx network to fit the long-term behavior of PCx pyramidal neurons and
then build up a three-layer olfactory circuit model following physiologically plausible intra-
and inter- areal axonal projection rules, which is capable of odor perception, separation, and
memory encoding. We seek to computationally identify different roles of OB, PCx and OB-
PCx interaction in the olfactory pathway, reproduce a series of electrophysiology findings and
explore the inevitable emergence of representational drift in such a model configuration.



