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The current theories of the broader hippocampal network
explain its memory functions based on the firing of
individual neurons. However, the cellular mechanisms that
underlie these functions are elusive. We are interested in
the functions that determine the activity of dentate gyrus
granule cells (DG GC). DG GCs translate diverse inputs into
highly different specific codes, which underlies the so-called
pattern separation that allows us to distinguish similar
events, objects. We focus on the principles that govern how
single GCs extract information from the activity of single
upstream neurons from the four major input pathways
using direct patch clamp recordings and voltage-sensitive
dye/protein imaging of single small axon terminals together
with anatomical and computational approaches. The two
perforant paths (PPs) that originate from the medial and
lateral entorhinal cortices convey spatial context (such as
the famous grid cell activity) or specific information content
(for example certain objects). Inputs from hilar mossy
cells distinguishes subtle differences and inputs from the
hypothalamic supramammillary nucleus synchronizing GC
activities during attention.

TECHNIQUES AVAILABLE IN THE LAB

Patch clamp electrophysiology, in vitro
Voltage imaging

Calcium imaging

Light microscopy

Neuronal simulations
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