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Spatial discrimination defects caused by the loss of SEPT3 subunit of the septin
cytoskeleton EFFUMAEHRY I =y k SEPT3 DRIBIC &L 2 ZRFHIES

Makoto Kinoshita (Nagoya University Graduate School of Science)
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Unraveling the mysteries of the hippocampal learning and memory system, a multidisciplinary
success story about collaboration

Menno Peter Witter
Kavli Institute for Systems Neuroscience, NTNU Norwegian University of Science and Technology,

Trondheim Norway

The quest to understand the hippocampal system as a key player in learning and memory started in the late
1950th and was boosted by the discovery of spatially modulated neurons in the hippocampus in 1971. Subsequently,
many spatially modulated neurons were discovered in neighboring cortical areas, together referred to as the
parahippocampal area.

My presentation will detail some of the groundbreaking findings, with a focus on the entorhinal cortex where
so-called grid cells were discovered. This discovery and the subsequent unravelling of the potential underlying
neuronal networks provide an excellent example of the power of multidisciplinary interactions between in vivo and
in vitro electrophysiology and neuroanatomy. In more recent years, adding the power of transgenic approaches
combined with pharmacogenetic and optogenetic tools resulted in a grossly expanded toolkit to unravel the
networks and mechanisms involved in learning and memory.

I will brief you on our current understanding of networks in the entorhinal cortex, based on the use of these new
methodologies and cover the functional division that exists in the entorhinal cortex, between as strongly spatially
modulated navigational system in the so-called medial entorhinal cortex, and a more sensory integrative system in
the lateral entorhinal cortex. Although the intrinsic network motives in both these entorhinal areas are very similar,
they likely originate from developmentally different parts of the cortex and show strikingly different connectivity
patters.

In view of the different developmental background, the neuron and network similarities are intriguing and even
more so, since neuron identity apparently can be associated to certain neurodegenerative diseases, such as
Alzheimer’s disease. Combining our current understanding of entorhinal neuron types and networks, with newly
developed enhancer-based technology, we are now capable of selectively manipulating one neuron type. I will
provide an example of the potential of this approach which we aim to develop in collaboration with partners in

Japan.



