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Introduction

Experiment-based models of neurons and
neuronal circuits have grown increasingly
complex since the early computational
neuroscience work of Hodgkin and Huxley and
Rall. Complexity potentially improves realism,
but at the cost of reproducibility. ModelDB,
founded in 1996, addresses this difficulty and
enhances the scientific utility of computational
neuroscience models by providing a convenient
venue to share and discover model computer
code associated with peer-reviewed
publications. ModelDB now contains
approximately 1100 published models

covering more than 130 research topics built
using a wide variety of simulation software. It is
actively curated and developed to help users
locate and understand models of interest. For
example, every model entry is tagged with
searchable metadata about the biological
system and phenomena that it addresses.

ModelDB example model entry

Thalamic quiescence of spike and wave seizures (Lytton et al 1997)

Download zip file Auto-launch

Help downloading and running models
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Accession:9889

A phase plane analysis of a two cell interaction between a thalamocortical neuron (TC) and a thalamic reticularis
neuron (RE).

Reference:

1 . Lytton WW, Contreras D, Destexhe A, Steriade M (1997) Dynamic interactions determine partial thalamic
guiescence in a computer network model of spike-and-wave seizures. J Neurophysiol 77:1679-96 [PubMed]

Model Information (Click on a link to find other models with that property)
Model Type: Realistic Network;
Brain Region(s)/Organism: Thalamus;

Thalamus geniculate nucleus (lateral) principal neuron; Thalamus reticular nucleus
cell;

Cell Type(s):
Channel(s): | T low threshold:;
Gap Junctions:
Receptor(s): GabaA; Glutamate;
Gene(s):
Transmitter(s): Gaba; Glutamate;
Simulation Environment: NEURON;
Model Concept(s): Temporal Pattern Generation; Oscillations; Calcium dynamics;

_ Lytton, William [billl at neurosim.downstate.edu]; Destexhe, Alain [Destexhe at

Implementer(s): o
iaf.cnrs-gif.fr];

Search NeuronDB for information about: Thalamus geniculate nucleus (lateral) principal neuron; Thalamus

reticular nucleus cell; GabaA; Glutamate; | T low threshold; Gaba; Glutamate;

New "tabbed" showmodel page is illustrated in
above example ModelDB entry #9889. Note
displayed metadata keywords such as "Realistic
Network" and "Thalamus". These curated
keywords are entered by the modeler or
database administrator and are time consuming
to assign at the time of model submission. To
ease the process ModelDB now provides an
abstract keyword detection tool (see
adjacent poster "755.13 Automated metadata
identification for better model discovery").

Running models

ModelDB also provides mechanisms to assist
running models both locally and remotely.

If NEURON is installed and an internet browser
IS configured to use it as an application, then
many of the NEURON models can be
automatically started on the client computer
by clicking the auto-launch button (see
example ModelDB entry previous panel). A
recent extension to this method provides the
ability to auto-launch python versions of
NEURON scripts.

ModelDB's long time collaboration with SImPF
(the INCF Japan Node) maintains a

remote platform where hundreds of ModelDB
models can be launched immediately.

(Mainen and Sejnowski 1996)
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Accession:2488

This package contains compartmental models of four reconstructed neocortical neurons (layer 3 Aspiny, layer 4 Stellate, layer 3 and layer 5 Pyramidal

The SImPF group has preinstalled NEURON and
GENESIS so the only software required for the
modeler is an internet browser.

An additional method to launch models
on the Neuroscience Gateway (NSG), a
freely available supercomputer portal for
computational neuroscience, is under
development.
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Institutional Model Import Methods

Semi-automated pipelines now facilitate
iImporting large numbers of models from a
research group. e.qg. for the Allen Institute:

Allen SDK version

_ - Importer script

Readme with
interactive results graph
(powered by FLOT)

/ Pure
\ NEURON version

ML encoder script

(or manual)

ModelDB Entry

Allen Institute: Scnn1a Tg3 Cre VISp layer 4 329321704
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Interactive graph

(zoom, mouse over for values)

Compile with:

nrnivmodl modfiles/

Import pipelines reduce curation time,
improve quality, and promote the use of
advanced visualization features since the
per model time cost is low.

We are developing strategies to ensure that
related models from large groups are
individually discoverable without impairing the
discovery of the contributions of others.

lon Channel Genealogy

We are collaborating with the lon Channel
Genealogy (icg.neurotheory.ox.ac.uk). An
|ICGenealogy button provides rapid access
from channel code to channel metadata, if
available on the ICGenealogy site.
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General data

« ICGid: 2464

« ModelDB id: 87284

« Reference: Morse TM, Carnevale NT, Mutalik PG, Migliore M, Shepherd GM (2010): Abnorma
Excitability of Obligue Dendrites Implicated in Early Alzheimer's: A Computational Study.

Metadata classes

« Animal Model: rat

« Brain Area: hippocampus, CA1
« Classes: KCa

« lon Type: K

« Neuron Region: unspecified

» Neuron Type: pyramidal cell

« Runtime Q: Q4 (slow)

« Subtype: not specified

Metadata generic

« Age: 7-14 weeks old.

« Comments: Calcium activated k channel, modified from moczydlowski and latorre (1983). From hemond
et al. (2008), model no. 101629, with no changes (identical mod file). Animal model taken from chen
(2005) which is used to constrain model. Channel kinetics from previous study on hippocampal pyramidal
neuron (hemond et al. 2008)

» Runtime: 76.722

New data entry forms enable modelers to
contribute ion channel genealogy
information as they contribute models:

Add new ICG information

File Path R

ModelDB Current Model File Path

ModelDB Cell bulb3d v
) x2| all2all.py
Animal Model e _
ampanmda.mod
= balance.py
Brain Area _dd_ oy v
bindict.py
Classes BulbSurf.py
colors.py
lon Type common.py

complexity.py
Neuron Type customsim.py

custom_params.py

() (%) (%) (52 ) () (e () (52 ) (e

Age destroy_model.py
determine_connections.py
Subtype distribute.py
distrt. mod
Comments fi.mod
22| fig7.py
fixnseg.hoc
22| getmitral.py
22| gidfunc.py
22| glom.py
Adld
Ok Cancel

Cancel

The first three of these fields (File Path,
ModelDB Current, and ModelDB Cell) are
populated by ModelDB data; the remainder are
selected from ICGenealogy's metadata fields.
After the model is made public, the ion channel
data is sent to ICGenealogy for further curation.
The ICGenealogy team performs analysis on the
channel to find current clamp traces, etc. We
plan to use the ion channel type information to
allow searching for ion channel models instead
of just models containing a given channel type.

Conclusions

Each of ModelDB's capabilities, from the model
entry submitting and editing forms that the
modeling community uses, to the search
engines used to find models, the display of
model information (showmodel page), the
metadata itself such as new ion channel
genealogy structures, as well as the topic
keywords used to further describe the models,
IS undergoing additions, continued refinement
and improvement.

Keep up-to-date
@SenselabProject

Acknowledgements

We are grateful for NIH grant RO1 DC009977 and
NIH grant T15 LM0O07056.

http://modeldb.yale.edu



