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Canwe understandcomputationin the brain?

100 billion (16Y neurons, 10 000 synapses per neuron



Startingwith a simplequestion. Wheream 1?
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McNaughton et al. (2006), Nature Reeurosci7, 663678.

Howdoesthe braincomputeposition?

Howdoesthe brain maintainandupdate a representationof selflocation?

Howis information aboutlocationstoredin memory?



Experimentalstudy of spatialmappinghas along history
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Takingcognitioninto the brain
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Placecellsin the hippocampusd h Q Y S3ostrdvsky 197 ¢
awindow to cortical computation
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Where and how are the placesignalscomputed?

Indirectpathway (trisynapticcircuit) Directpathway
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Brun et al., (2008Neuron 57, 296302
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Placeinformation may be imported from entorhinal cortex

CAlcellscontinueto
expreslacefields
after lesionof the
indirect
intrahippocampal
pathway

l.e. spatial signalsay
be conveyedby the
directentorhinal
hippocampabathway

Brun et al. (2002)Scienc&96:22432246



112 Hz

We recordedfrom the part of medial
entorhinalcortexthat providesthe
strongestinput to the dorsal
hippocampuswhere mostplacecells
havebeenrecorded
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Fyhnet al. (2004)Scienceg05:12581264

Entorhinalcellshavesharpfiring fieldsbut eachcellhasmultiple
fieldsandthe fieldsexhibita regularpattern



Grid-cells: the metric of the spatialmap

Haftinget al. (2005).
Nature436:801806




1. Theanatomicalstructure of the grid map



Grid cellshavethree dimensionsof variation

1. Spatialphase(displacementof 2. Spatial frequency
nodes inx-y coordinateg (scale spacing

Grid cellsmay be organized
according to these dimensions




1. Grid phaseis distributed

3 colocalizedgrid cells

Haftinget al. (2005)Nature436:801806

Thus,the completeenvironmentis representedthroughout the medial entorhinal cortex



2. Gridfrequency(scalg Is
topograhicallyorganized
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Isthe entire dorsoventralaxisinvolvedin the spatialmap?

Largerenvironmentsmaybe needed
Fyhn et al. (20045cienc&05:12951298



