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Data ArchivesData Archives

Public Morphological Archive:
http://www.neuro.soton.ac.uk

~200 hippocampal neurons
(pyramidal, chandelier, etc.)



Pyramidal Brain CellsPyramidal Brain Cells



Morphological ParametersMorphological Parameters

nn Apical DendriteApical Dendrite

nn Basal DendriteBasal Dendrite

nn Distance from SomaDistance from Soma
–– 50 um50 um

–– 100 um100 um

–– 150 um150 um

–– 200 um200 um

–– Entire Dendrite TreeEntire Dendrite Tree

nn LengthLength

nn DiameterDiameter

nn AreaArea

nn AsymmetryAsymmetry

nn BifurcationsBifurcations

nn TerminationsTerminations



Aim of the StudyAim of the Study

nn Study the function of neurons by injectingStudy the function of neurons by injecting
current into a neuron and measure thecurrent into a neuron and measure the
neuron’s responseneuron’s response

nn Here: Computational SimulatorHere: Computational Simulator

nn 16 sets of 16 sets of morphometric morphometric data useddata used

nn About 3 hours of computer time for 5 sec ofAbout 3 hours of computer time for 5 sec of
neuron time on SGI Origin 200neuron time on SGI Origin 200

nn 10 injected currents per cell: 0.1 10 injected currents per cell: 0.1 nA nA to 1.9 to 1.9 nAnA



SimulationSimulation

Basal Dendrite

Soma (Cell Body)
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Simplified Model
of  Pyramidal
Brain Cells

Current Measurements
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Simulated Physiological Response under 0.7 nA



Response ParametersResponse Parameters

nn Spiking:Spiking:
–– Spike Rate (Hz)Spike Rate (Hz)

–– Spike Transition (Spike Transition (nAnA))

nn Bursting:Bursting:
–– Burst Rate (Hz)Burst Rate (Hz)

–– Interburst Interburst Interval (sec)Interval (sec)

–– Spikes per Burst (Hz)Spikes per Burst (Hz)

nn Plateau:Plateau:
–– Plateau Range (Plateau Range (nAnA))

–– Plateau Rate (Hz)Plateau Rate (Hz)

–– Interplateau Interplateau Interval (sec)Interval (sec)

–– Spikes per Plateau (Hz)Spikes per Plateau (Hz)
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Influence of Influence of DendriticDendritic Area on Firing Area on Firing
RateRate

nn Smaller cells tend to be more excitable and haveSmaller cells tend to be more excitable and have
higher firing rates.higher firing rates.

Current: 0.5 nA Current: 1.3 nA

Interplateau Interval vs Dendritic Area Spike Rate vs Dendritic Area



Visual Data Mining Using Visual Data Mining Using XGobiXGobi



Visible PatternsVisible Patterns



Distance from Soma: 100um Distance from Soma: 200um Entire Dendritic Tree



Interplateau Interplateau Interval Interval vs Dendriticvs Dendritic
Area ???Area ???



Future ResearchFuture Research

nn Morphometric Morphometric Parameter SearchParameter Search

nn Test Test Neuromorphology vs NeurophysiologyNeuromorphology vs Neurophysiology

nn Develop Predictive ModelDevelop Predictive Model

nn Test Predictive ModelTest Predictive Model



QUESTIONS ?QUESTIONS ?


