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7. Neuronal Morphology Introduction

https://ngp.usc.edu/faculty/profile/?fid=12
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Wikipedia

Epilepsy
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Hippocampus - Temporal lobe epilepsy

http://thehealthscience.com/wiki/Hippocampal-NeuronsNeuroMat Julián Tejada
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Hippocampus

http://www.helmholtz-muenchen.de/
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Dentate gyrus neurogenesis

http://www.helmholtz-muenchen.de/
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Morphological alteration of the dentate gyrus



Three-dimensional reconstructions



Three-dimensional reconstructions

Control PILO



Realistic models
Spiking neural network
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Model based on multi-compartments

Sterratt et al. Principles of Computational Modelling in Neuroscience
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Neural models with morphology

Sterratt et al. Principles of Computational Modelling in Neuroscience
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7. Neuronal Morphology Spiking neural models

Three-dimensional reconstructions

Stereological representation Each segment is represented by a set
of three-dimensional coordinates and
a diameter

pt3dadd(10.25,19.19,1.25,2.41)

pt3dadd(11.92,20.29,0.37,1.21)

pt3dadd(14.24,20.75,0.48,1.11)

pt3dadd(16.66,20.93,0.44,0.74)

pt3dadd(17.49,22.86,-0.32,1.02)

...
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Morphology and biophysical properties
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PLOS one



Tejada J, Arisi GM, Garćıa-Cairasco N, Roque AC (2012) Morphological Alterations in Newly

Born Dentate Gyrus Granule Cells That Emerge after Status Epilepticus Contribute to Make

Them Less Excitable. PLoS ONE 7(7): e40726. doi:10.1371/journal.pone.0040726
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Simulated Action Potential
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Simulated Action Potential
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Computational model of the dentate girus

From the neuron up to the
network model
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Computational model of the dentate girus
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7. Neuronal Morphology Detailed neuron model

Computational model of the dentate girus
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http://neuromorpho.org/



7. Neuronal Morphology Fontes da informação

Selection of the morphological reconstructions
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Selection of the morphological reconstructions
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Selection of the morphological reconstructions
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Schematic representation of the model
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Representation of the connections between neurons
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Alterations evaluated on the model

On dendritic morphology

On axonic morphology

On dendritic spines

Product of Neurogenesis
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Simulation of neurogenesis

How to simulate neurogenesis
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Simulation of neurogenesis
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Different proportion of new neurons

A

B

C
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Link para o modelo

https://senselab.med.yale.edu/modeldb/ShowModel.asp?model=155568
NeuroMat Julián Tejada



7. Neuronal Morphology Fontes da informação

Next logical step

ENLARGE THE MODEL
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Next logical step

ENLARGE THE MODEL

From

Animal tissue

Or from

Algorithms
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Next logical step - ENLARGE THE MODEL

NeuroMat Julián Tejada



7. Neuronal Morphology Fontes da informação

Artificial models
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Matrix of Connections
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Matrix of Connections - Graph Theory
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