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What is ModelDB?
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Abstract Neuron modeling may be said to have originated ~ groups (Allen Brain Institute, EU Human Brain Project, etc.)
with the Hodgkin and Huxley action potential model in 1952 are emerging that collect data across multiple scales and inte-
and Rall’s models of integrative activity of dendrites in 1964.  grate that data into many complex models, presenting new



What is in ModelDB?

Models for: el
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Why use ModelDB?



On reproducibility

Non-reproducible single occurrences are of no significance to science.

— Karl Popper in The logic of scientific discovery, 1959.

What is needed for a model to be reproducible?

Model
@ an approximation of the system of interest
e.g. a model organism or a complete statement of the properties of the
model in mathematical or computable form

Experimental protocol

@ what was done with the model to produce the data

Science builds upon previous work; in order to do that, the previous work needs to
be reproducible.



Models are complicated

100+ >100 K

501099 5%

Files per Model File Size

@ 38.5% of ModelDB models have over 20 files; 24.2% of files are over 5K.
@ It is often hard to fully describe this complexity in a paper.

@ Any bugs, typos, errors, or omissions might completely change the dynamics.

Distributions from ModelDB, Fall 2013. A model was counted as having 0 files if it was not hosted on ModelDB.



Model sharing helps, but only reuse what you understand

The easiest way to replicate someone else's results — a first step toward building
on them — is to get their model code from a repository such as ModelDB.
But beware:

@ They may be solving a different problem than you (with respect to species,
temperature, age, etc).

@ Their code may have bugs.

To reduce the risk of problems:
@ Read the associated paper.
@ Compare the model and results to other similar models.
o Examine the model with ModelView and/or psection.
@ Test ion channels individually.

o Collaborate with an experimentalist.



Reproducibility in Computational Neuroscience
Models and Simulations

Robert A. McDougal, Anna S. Bulanova, William W. Lytton

Abstract—Objective: Like all scientific research, computational  build novel theoretical frameworks. A century ago, work by
neuroscience research must be reproducible. Big data science, Lapicque led to the development of integrate-and-fire models

including simulation research, cannot depend exclusively on 41 A pajp 1 Hodeki Huxl .
journal articles as the method to provide the sharing and [4]. alf century later, Hodgkin and Huxley provided a

Teansparency required for reproducibiity. detailed multiscale biophysical model of the squid axon [2],
o Simulators (NEURON, MCell, XPPAUT, NEST, etc)
@ Multi-simulator interoperability (NeuroML, SWC, PyNN, NeuroConstruct,
etc)
@ Shared resources (Neuroscience Gateway, Simulation Platform)
@ Sharing resources (ModelDB, OpenSourceBrain, NeuroMorpho.Org, etc)
@ More: NSDF, NeuroLex, NIF, MIASE, licensing, etc

McDougal et al (2016) IEEE TBME 63(10):2021-2035; doi:10.1109/TBME.2016.2539602



Neurobiological context

Morphology Metadata NeuronDB
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ModelDB is a place to see what
has been modeled in a cell type.

Not only can you get code, but
by comparing models, you can
see what mechanisms are
considered critical by the
community.

Metadata associated with
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How to use ModelDB



Finding models

hin Q
hinf
hinf-h
hines
hinton.hoc
hint
Authors
Hines ML
Hines M
Cell Type
Entorhinal cortex stellate cell

> .
View all
>

Olfactory Mitral Cell (Shen et al 1999)
Arteriolar networks: Spread of potential (Crane et al 2001)

Region Olfactory Mitral cell: AP initiation modes (Chen et al 2002)
Entorhinal cortex Local variable time step method (Lytton, Hines 2005)

Transmitter Olfactory bulb mitral cell: synchronization by gap junctions
Norephinephrine (Migliore et al 2005)

Ephinephrine Discrete event simulation in the NEURON environment (Hines
Dynorphin and Carnevale 2004)

Receptor Spatial gridding and temporal accuracy in NEURON (Hines and
Dynorphin Carnevale 2001)

Concept e s mnna .

Tutorial/Teaching

@ Search box on the top-left of every page.

@ Do full text or attribute searches.

@ Word completions (based on ModelDB entries not English) and attribute results updated as you type.
@ Advanced search and browsing are also available.



owModel features

(1)-

[ 7‘ = ModelDB ] P enen

Amyloid beta (IA block) effects on a model CA1 pyramidal cell (Morse et al. 2010)

s (5) (8 (7Y (&) (9)

AT, M

e )
(11)

(12)

(13)

(1) Search models. (2) Browse models. (3) Link to download the entire model code.

(4) Auto-launch a NEURON simulation (requires browser configuration). (5) View model files.
(6) Find models and papers cited by this model’s paper, or that cite this model. (7) ModelView:
visualize model structure. (8) Simulation platform (5 minutes of remote desktop access to
experiment with the model). (9) 3D printable versions of cells from the model (in 3DModelDB).
(10) Description of model. (11) Paper(s) describing or using model. (12) Searchable metadata.
(13) Links to NeuronDB (channel distributions etc within cell types).



ShowModel features

Amyloid beta (IA block) effects on a model CA1 pyramidal cell (Morse et al. 2010)

Download zip file Auto-launch

Help downloading and running models

Model Information ~ Model File | Citations ~ Model Views @ Simulation Platform ~ 3D Print
Download the displayed file ( 14)
o/ This is the readme for a model used in the paper
© CA1_abeta
O translate
[ readme.html

D cacumm.mod .
The model code was contributed by Tom Morse. It was created (see

D cagk.mod * paper for details) from earlier models (especially Migliore et

al. 2085 and calcium channels from Hemond et al. 2008) with

modifications and additions by Tom Morse and Ted Carnevale witl

D can2.mod * interaction with the other authors It requires the NEURON slmulator‘
).

B catmod * ( 1 5) to be installed (available at ( 1 6)

To recreate figures from the paper, start the simulator by
auto-launching from ModelDB *OR*

B cal2.mod *

D distrmod *

& h.mod
Under unix systems:

Dipulse2.mod *

D kadist. mod In the expanded archive's folder compile the mod files using the
command "nrnivmodl™
D kaprox.mod run the simulation with the command "nrngui mosinit.hoc”

D kdrcat.mod
Under Windows systems:

& na3n.mod
B naxnmod - Compile the mod files using the "mknrndll® program.
A double click on the simulation file
On 2380eyesbien XA sbea mosinit.hoc

(14) Download the currently selected file. (15) Directory browser, showing model files.

(16) View pane for the currently selected file.



|dentifying existing reuse

Amyloid beta (IA block) effects on a model CA1 pyramidal cell (Morse et al. 2010)

Download zip file Auto-launch
Help downloading and running models

Model Information Model File Citations Model Views @ Simulation Platform ~ 3D Print

Download the displayed file

Other models using cagk.mod: |
o/ This is the reaj A mModel of unitary responses from A/C and PP synapses in CA3 pyramidal cells (Baker et al. 2010)
- CA1 pyramidal neuron: effects of R213Q and R312W Kv7.2 mutations (Miceli et al. 2013)
©CA1_abeta Morse T CA3 pyramidal neuron (Safiulina et al. 2010)
O translate Abng CA3 pyramidal neuron: firing properties (Hemond et al. 2008)
— Neuronal dendrite calcium wave model (Neymotin et al, 2015)
& readme.html

B cacumm.mod

The model code was contributed by Tom Morse. It was created (see

B cagk.mod * paper for details) from earlier models (especially Migliore ef
al. 2085 and ca: . X
B cal2.mod * modifications o] Other models using naxn.mod: )
& can2.mod * interaction witl : effects of R213Q and R312W Kv7.2 mutations (Miceli et al. 2013)

to be installed unctional significance of axonal Kv7 channels (Shah et al. 2008)
B cat.mod * CA1 pyramidal neuron: rebound spiking (Ascoli et al.2010)
o distemod * :tgeigs:xl:le chizophrenic behavior (Migliore et al. 2011)
disitmod e ignal propagation in oblique dendrites (Migliore et al 2005)
& h.mod Under unix systd CA1 pyramidal neurons: binding properties and the magical number 7 (Migliore et al. 2008)

. . CA1 pyramidal neurons: effect of external electric field from power lines (Cavarretta et al. 2014)
Dipulse2

Ipulsez.mo CA1 pyramidal neurons: effects of Alzheimer (Culmone and Migliore 2012)
D kadist. mod

CA1 pyramidal neurons: effects of Kv7 (M-) channels on synaptic integration (Shah et al. 2011)
B kaprox.mod CA1 pyramidal neurons: effects of a Kv7.2 mutation (Miceli et al. 2009)

Cat pyramidal neuron: reduction model (Marasco et al. 2012)
0 kdrcal.mod Under Windows sY  Effect of the initial synaplic state on the probability to induce LTP and LTD (Migliore et al. 2015)
B na3n.mod Conpile the mod| Effects of electric fields on cognitive functions (Migliore et al 2016)

& naxn.mod * A double click Neuronal morphology goes digital ... (Parekh & Ascoli 2013)

mosinit.hoc Spine head calcium in a CA1 pyramidal cell model (Graham et al. 2014)
B zcaguant.mod will open the simrrarromwrmrow:

b aBeta.hoc Under MAC 0S X:

Asterisks in the file browser indicate that the file is reused in other models; click
the asterisk to see a list of the other models.



|CGenealogy: ion channel metadata

Model Information | Mod

Download the displayed file

o/
©CAI_abeta
Otranslate
' readme himl
o cacumm.mod
Beagkimod*
bcal2.mod
b canzmod*
Bcatmod *

Ddistrmod *

Dh.mod

Dipulse2.mod *

D kadistmod
Dkaprox.mod
Dkdreat.mod
 nadn.mod
Dnaxn.mod *

D zcaquantmod

D aBetahoc
nadd_ca.hoc
DbAP_peak_vecs.hoc
Dc91662.se5

D CO1662_Link.xt

D cond_report.hoc

i control_boxes.hoc

D distribu nts.hoc
Dfiglipg

Dfig2jpg

Citations | Model Views

TITLE Cagk

Calciun activated K channel.

Hodified from Moczydlowski and Latorre (1983) 3. Gen. Physiol. 82
s ¢
(solar) = (1/1iter)

«

() = (millivolt)
(w4) = (nillianp)

(m) = (nillinolar)

NEURG

GLOBAL oinf, tau

s
FARADAY = (faraday) (Kkilocoulombs)
R = 8313424 (joule/degC)

}

PARAMETER {
celsius  (dege)

gbar=.01  (mho/cn2) ¢ Maximum Permeability

ASSTGNED {
ik

(macn2)

@ Simulation Platform |~ 30 print

General data

ICG id: 2464

® ModelDB id: 87284

o Reference: Morse TM, Carnevale NT, Mutalik PG, Migliore M,
Shepherd GM (2010): Abnormal Excitability of Oblique 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

e Age: 7-14 weeks old.

e 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)

e Runtime: 76.722

When viewing most mod files describing an ion channel, an ICGenealogy button
appears. Clicking this button loads the corresponding page of the ICGenealogy
database which shows curated information about the channel model (how it was
derived, information about the underlying data, etc) and response curves.

Podlaski, Seeholzer, Vogels



ModelView

Amyloid beta (IA block) effects on a model CA1 pyramidal cell (Morse et al. 2010)

Download zip file Auto-launch

Help downloading and running models

Model Information Model File Citations @ Simulation Platform ~ 3D Print
Accession:87284
The model sil { provide evid oblique ites in CA1 p; idal neurons are susceptible to hyper-excitability by amyloid beta block of the transient K+
channel, IA. See paper for details.
Reference:

1. Morse TM, Carnevale NT, Mutalik PG, Migliore M, Shepherd GM (2010) Abnormal excitability of oblique dendrites implicated in early Alzheimer's: a
computational study Front. Neural Circuits 4:16 [PubMed]

Model Information (Click on a link to find other models with that property)
Model Type: Neuron or other electrically excitable cell;
Brain Region(s)/Organism:
Cell Type(s): Hippocampus CA1 pyramidal cell;
Channel(s): | Na,t; I L high threshold; I N; I T low threshold; | A; I K; I h;
Gap Junctions:
Receptor(s):
Gene(s):
Transmitter(s):
Simulation Environment: NEURON;
Model Concept(s): Dendritic Action Potentials; Active Dendrites; Detailed Neuronal Models; Pathophysiology; Aging/Alzheimer’s;
Implementer(s): Carnevale, Ted [Ted.Carnevale at Yale.edu]; Morse, Tom [Tom.Morse at Yale.edu];

Search NeuronDB for i ion about: Hi CA1p idal cell; | Na,t; | L high threshold; | N; | T low threshold; | A; I K; | h;




Morse et al. 2010 -

B

[+

:
[

[+

194 sections; 974 segments

“1 cell with morphology
"0 artificial cells
"0 NetCon objects
0 LinearMechanism objects

" Temperature: 35°C
“'Density Mechanisms

“1 point processes (0 can
receive events) of 1 base
classes

17 files shared with other
ModelDB models

HReferences

McDougal et al, Neuroinformatics 2015

root: soma i

X-Y X-Z Y-Z

-200 0 200 400 600



a Morse et al. 2010

~ 0 wsunLL vaiues Ul isey
=18 inserted mechanisms
Ra
cm
¥pas
a_ion
#k_ion
ca_ion
#cacum (cacumm.mod)
cagk (cagk.mod)
“cal (cal2.mod)
an (can2.mod)
at (cat.mod)
ds (distr.mod)
#hd (h.mod)
¥kad (kadist. nod)
kap (kaprox.mod)
#kdr (kdrcal.mod)
na3 (na3n.mod)
¥nax (naxn.mod)

root: soma -

X-Y X-Z \Ers

h
apic[50](0.833333)
(520.5, -28.46,
142.40)
Mechanisms
present:

Ra

200 0 200 400 |

pas
na_ion
k_ion
ca_ion
cacum
cagk
al
can
cat

McDougal et al, Neuroinformatics 2015

Morse et al. 2010 =
= Density Mechanisms
218 mechanisms in use
Ra
cm
pas
na_ion
k_ion
ca_ion
S cacum (cacumm.mod)
READs: ica
WRITEs: cai,
Nonspecific Current
Present in 193 sections
“cagk (cagk.mod)
READs: cai, ek
WRITEs: ik
Present in 193 sections

Possibly temperature
dependent

al (cal2.mod)




Morse et al. 2010 - root: soma - Morse et al. 2010 -

“can (can2.mod) XY Xz Y-z 035
gcanbar ’
“cat (cat.mod) 0-30
gcatbar N 0.25
ds (distr.mod) %0.20
“hd (h.mod) $0.15
ghdbar Eo_m
vhalfl = 5
4 . apic[381(0.681818) | ®
kad (kadist.mod) (636.2,-6.100, -64.31)
gkabar ghabar = 0246790300 200 600 800
“kap (kaprox.mod) Distance from root
gkabar
“kdr (kdrcal.mod) 0 0.313714
gkdrbar
“na3 (na3n.mod)
sh
gbar
ar

nax (naxn.mod)

McDougal et al, Neuroinformatics 2015



Morse et al. 2010 =0 Morse et al. 2010 = |

77 files shared with other (Hemond et al. 2008)
ModelDB models &
A model of unitary n2.m
and PP synapses in :M
CA3 pyramidal cells “ipulse2.mod
(Baker et al. 2010) @naxn.mod
oA !'amidal “References
R213Q and R312W Paper in Front. Neural
(Miceli et al. 2013) ModelDB Entry
CA3 pyramidal neuron ©Run Protocol
éS.af.Lulm:_ei_td_:L_ZD_lQ) = Compiling
neuron: firing cd CA1_abeta
properties (Hemond et nrnivmodi|
& .aLZQO_&) FLaunching NEURON
?ldls'tt‘m‘o‘d nrngui -python
@ = Running
from neuron import h
¥ cat.mod .
& h.load_file("mosinit.hoc")
'jmulw h.figland2()

McDougal et al, Neuroinformatics 2015



Simulator?
Papers?
Species?
Channels?
Context?

Metadata
from
ModelDB

What described where?
Beware: comments, if statements.

Static
Analysis of
Source Code

Simulator
Introspection

Ask the simulator what it did.

ModelView What morphology?
What mechanisms?

Provides structured data from
unstructured code.



How do people use ModelDB?

@ Find a model described in a paper, download it, and experiment to
understand the model’s predictions.

@ Find a model described in a paper. Use ModelView to understand the
model’s structure.

@ Locate models and modeling papers on a given topic.
@ Locate model components (e.g. L-type calcium channel) for potential reuse.

@ Search for simulator keywords (e.g. FlnitializeHandler) to find examples of
how to use them.

You can help by sharing your model code on ModelDB after publication.



Sharing your models

[ [
Advanced searcn ils. o | T’ ModelDB |iEimTooe
ModeiDB Help
ModelIDB provides an accessible location for storing and efficiently retrieving computational
User account Submit Model
neuroscience models. ModelDB is tightly coupled with NeuronDB. Models can be coded in any
ogin language for any environment. Model code can be viewed before downloading and browsers can be
Register set to auto-launch the models. For further information, see model sharing in general and ModelDB in particular.

Find models by

ol Browse or search through over 1000 models using the navigation on the left bar or in the menu button on a mobile device. To
Model name

search papers instead of models, go here: this may be used to identify models whose paper cites or is cited by a given paper.

First author

Each author Tweets

Region(circuts)

Find models for . Senselab@ P )
Celltype " New in #ModelDB: A Layer V CCS type pyramidal cell,
Current inhibitory synapse current conduction (Kubota Y et al.,
Receptor 2015)

Gene modeldb.yale.edu/183424

Transmitters

Topic

Simulators SenseLab @5 o =
Methods

Find models of
Realistic Networks
Neurons
oo o e i W
Electrical synapses

Copyrant 2018 Shapherd Lab, Vale Uniersty
Chemical synapses

on channels
Neuromuscular junctions
Axons
Other resources
ModelDB related
resources

Models in mercurial
repository

McDougal et al, submitted



Sharing your models

Advanced search

ModelDB Help
User account
Login
Register

Find models by

Model name

First author

Each author
Reglon(circuits)

Find models for

Cell type

Current

Receptor

Gene

Transmitters

Topic

Simulators

Methods

Find models of
Realistic Networks
Neurons

Electrical synapses (gap
junctions)

Chemical synapses

lon channels
Neuromuscular junctions
Axons
Other resources
ModelDB relate

esources

Computational neuroscience

‘ Tfi 7 ModelDB {[Simrooms]

Submit New Model

Required information:
Your full name:

Your email address:

Choose File | No file chosen

Zip file of model cod

Read-Write access code (15 character max):

Used as a password to only acess his model

PubMed ID(s) or citation(s) associated with the model:

Only required for publicly shared models.

ion(s) can be in any bi

You may with just the above information, but to make your model more discoverable, please fill out as much of the next section as you can. \ote

et us find ModelDB keywords for you!

Additional information: sore

your model more d

overable

McDougal et al, submitted



Sharing your models

Automatic keyword identifier

Please paste your paper abstract here.

‘The integrative properties of cortical pyramidal dendrites are essential to the neural
basis of cognitive function, but the impact of amyloid beta protein (abeta) on these
properties in early Alzheimer's is poorly understood. In animal models,

electrophysiological studies of proximal dendrites have shown that abeta induces
hyperexcitability by blocking A-type K+ currents (I(A), disrupting signal integration.
The present study uses a computational approach to analyze the hyperexcitability
induced In distal dendrites beyond the experimental recording sttes. The results show
that back-propagating action potentials in the dendrites induce hyperexitability and
excessive calcium concentrations not only in the main apical trunk of pyramidal cell
dendrites, but also In their oblique dendrites. Evidence is provided that these thin
branches are particularly sensitive to local reductions in I(A). The results suggest the
hypothesis that the oblique branches may be most vulnerable to disruptions of I(A) by
early exposure to abeta, and point the way to further experimental analysis of these
actions as factors in the neural basis of the early decline of cognitive function in
Azheimer's.

McDougal, Dalal, Shepherd in preparation; abstract from Morse et al, 2010.




Sharing your models

Automatic keyword identifier: results

Deselect keywords that do not describe the model, then press the button to accept the
rest.

@ Neuron or other electrically excitable cell
@ Dendritic Action Potentials

@ | Potassium

@ Action Potentials

@ Calcium dynamics

@A

@ Active Dendrites

@ Aging/Alzheimer's

Accept selected keywords

McDougal et al, submitted



Sharing your models

Other Neuron

Model Neurotransmitters
Other Neurotransmitter
Model Receptors

Other Receptor

Model Currents

Other Current
Gap Junctions
Gene

Other Gene

Model Type

Other Model Type

Model Concept

Other Concept
Simulator software
Other Simulator
Region Organism

Implemented by

ModelDB

 Neuron or ofher electrically excitable cell
v

 Dendritic Action Potentials
X Action Potentials

x Calcium dynamics

X Active Dendrites

X Aging/Aizheimer's

[

[ &
L &

McDougal et al, submitted

fEmr=D)



©@SenselabProject:

o
SenselLab

SenselLab

@SenseLabProject

SenseLab contains a set of databases
supporting experimental and theoretical
neuroscience and olfactory research.

& senselab.med.yale.edu

Joined January 2014

@ 7 Photos and videos

TWEETS

348

Tweets

newly available

FOLLOWING ~ FOLLOWERS  LIKES

10 227 12

Tweets & replies Media

SenseLab @SenselLabProject - 1m

MOMENTS

New in #ModelDB: Phosphoinositide-Dependent Signaling in Sympathetic

Neurons (SCG) (Kruse et al. 2016)
modeldb.yale.edu/227978

SenseLab @SenseLabProject - May 15
New in #ModelDB;

Whalen, et al 2016)
modeldb.yale.edu/227577

SenseLab @SenseLabProject - May 15

New in #\odelDB: A neural mass model of cross frequency coupling

(Chehelcheraghi et al 2017)
modeldb.yale.edu/227677

promote beta

(Corbit,

Edit profile

Your Tweet activity

Your Tweets eamed 1,404 impressions
over the last 28 days

View your top Tweets

Who to follow - Refresh - view ail

Bernstein Network @NN

EITN @EITN_Paris

! Allen Institute @Allen_Ins.




Other resources



NeuroMorpho.O

{{€@® NeuroMorpho.Org %. ‘ —

File format: Eutectic

jate:
Rotate (about s in plane)
Rotate d5deg abouty axis
Rotated (vs Raw view)

how Points

Version 6.1 - Released: 05/13/2015 - Content: 31982 neurons

"Show Diam
View al types

|~ Select pont
Selectid [T =

Edit

Include Signature Euteclic fter facis|

‘Gt above fles zipped

4 Details about selected neuron

NeuroMorpho.Org ID : NMO_01837. ]
Neuron Name : R4
Archive Name : Lewis
Species Name : Human

Tools p Miscellaneous p Import 3D

@ NeuroMorpho.Org is home to 50,356 reconstructed neurons from 212 cell
types and 37 SPEeCi€s as of October 24, 2016.

@ Warning: not every morphology was reconstructed with the intent of being in
a simulation. Before using: rotate to check for z-axis errors, check to make
sure the diameters are not all equal.

@ Use the Import 3D tool to import morphologies into NEURON. For details,
see: neuron.yale.edu/neuron/docs/import3d



Channelpedia (Channelpedia.epfl.ch)

@ Home to information
about ion channels.

@ Many channels have
one or more
associated models
(e.g. different
species or cell types);
all are downloadable
as MOD files.

- @ Shows gating

g YA variable and channel
; : response to voltage
clamp for each
model.




Biomodels (www.ebi.ac.uk/biomodels-main)

BioModels Database

jnml BIOMDO000000073_LEMS.xml -neuron

Biomodels model (SBML) =—» LEMS model —» MOD file

jnml -sbml-import BIOMD0000000073.xml 1000 5

@ Biomodels is a systems biology model repository.

@ Models are in SBML but can be converted to MOD files via e.g. jNeuroML
(github.com /NeuroML /jNeuroML). Test converted models before using in a
larger model. Edits will likely be necessary to get them to interoperate with
other mechanisms.

@ A native SBML importer for NEURON's rxd module is under development.



Open Source Brain (OpenSourceBrain.

neuroConstruct v1.6.0- fhome/ramcdougal/Downloads/PurkinjeCell-master/neuro

opeNsourceBRAIN (NN File Project
= cen

erate
Generate NEURON (hoo)
8l Generate GENESIS
Gen

Purkinje Cell o« d Bower 1994
058 cocorsea proreci ] [ curason sounct puvkened mosess: Low +

Project Name:

Owvew @ 0S8 30 Explorer -

Description » e

cellypes in project:

ceness)

purk2 Somaonly Somaonly_all Somaonly_ca
‘Soma0nly_CaP SomaOnly_CaT SomaOnly_KA Soma0nly kdr

A

call Groups:

Simulation Configurations:

Project Fle Version:

An initial implementation in NeuroML of the Purkinje Cell model from De Schutter, E. and Last modified:

Bower, J. M. (1994). Based on Amd Roth el al's conversion of the original GENESIS code to

@ Open Source Brain promotes collaborative model development via github.

@ Models are typically in NeuroML or neuroConstruct format; neuroConstruct
(neuroConstruct.org) converts both formats to NEURON.

@ The conversion process places different ion channels in different MOD files,
which allows extracting model components.



NeuroElectro (NeuroElectro.org)

lectro NeuroElectro Publications

About Neuron Types _Electrophysiology Properties _ Articles FAQs Data/API
resting membrane potential

ommon defion: Wembrane potertial at he onset of whole-cel recording

Electrophysiological values of resting membrane potential across neuron types from literature:

Standardization criteria:
« Values unchanged from those reported. Refer to individual artiles for specific definiions and calculation methodologies.

Legend: eemmee—————————
* Blue dots = text-mined values human curated; Orange dots = text-mined values not human curated i View data in table form
Interactivity:

Mouse over neuron report data poins and click to view coresponding pubiication  Report miscurated data

« Click on neuron name axis labels (e.g. Dentate gyrus granule cel) to view corresponding neuron page
= Zoomin on a section of plot by dragging cursor. Zoom out by double clicking on plot.

Value: -57.79 (mV)

Neuron: CAL pyramidal cell
Differential corticosteroid modulation of inhibitory synaptic currents
in the dorsal and ventral hippocampus.

Authors: Maggio N; Segal M

Journal: J. Neurosci., 2009

Title:

@ NeuroElectro archives experimentally measured electrophysiology values for different cell
types; it shows the spread and allows comparing values across different cell types.

@ Read the paper associated with a value to understand: species, experimental conditions,
etc.



SenselLab (senselab.med.yale.edu)

[T/ i NeuronDB
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NeuronDB
Overview Data/Search lus Connectivit lus Classical Models
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@ Senselab is a suite of 10 interconnected databases (listed at left).
@ ModelDB and NeuronDB (at right) are the most useful for modeling.

@ NeuronDB shows what channels are present and the inputs and outputs by
cell region (e.g. distal apical dendrite vs proximal apical dendrite).



Stay up to date

Many groups announce new developments on Twitter, including:
@ Senselab (including ModelDB): @SenseLabProject
@ Open Source Brain: @OSBTeam
@ NeuroMorpho.Org: @NeuroMorphoOrg

o ICGenealogy Project: @lCGenealogy
@ Int. Neuroinformatics Coordinating Facility (INCF): @INCForg
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