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What is in ModelDB?

• Models for:
• 181 cell types 
• 21+ species
• 58 ion channels, pumps, etc
• 169 topics (Alzheimer’s, STDP, 

etc) 
• 25+ mammalian brain regions 

• 1616 published models from 96 
simulators/programming languages

• 737 NEURON models.

• 513 network models.

Model counts are as of July 14, 2020.
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Distributions from ModelDB, Fall 2013. A model was counted as having 0 files if it was not hosted on ModelDB. 



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.
• Examine the model with ModelView and/or psecXon.
• Test ion channels individually.
• Collaborate with an experimentalist. 

⚠

🤔



10/24/2016 MRGHODB: AP\ORLG EHWD (IA EORFN) HIIHFWV RQ D PRGHO CA1 S\UDPLGDO FHOO (MRUVH HW DO. 2010)
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VHDUFK

AGYDQFHG VHDUFK

Am\loid beta (IA block) effects on a model CA1 p\ramidal cell (Morse et al. 2010)

   
Help downloading and running models

DoZnload ]iS file AXWo­laXnch

/
CA1BDEHWD
WUDQVODWH
UHDGPH.KWPO
FDFXPP.PRG
FDJN.PRG *
FDO2.PRG *
FDQ2.PRG *
FDW.PRG *
GLVWU.PRG *
K.PRG
LSXOVH2.PRG *
NDGLVW.PRG
NDSUR[.PRG
NGUFD1.PRG
QD3Q.PRG
QD[Q.PRG *
]FDTXDQW.PRG
DBHWD.KRF
DGGBFD.KRF
EAPBSHDNBYHFV.KRF
F91662.VHV
C91662BLLQN.W[W
FRQGBUHSRUW.KRF
FRQWUROBER[HV.KRF
GLVWULEXWHBFXUUHQWV.KRF
ILJ1.MSJ
ILJ2.MSJ
ILJ2ABF91662.KRF
ILJ3.MSJ
ILJ3.VHV
ILJ4.MSJ
ILJ4.VHV
ILJ5.MSJ
ILJ6E.MSJ
ILJV.KRF
ILQGBDYHUDJHV.KRF
IL[QVHJ.KRF
GDVSLULQLEWAO2007FLJ16WLPXODWLRQ.VHV
JHQHUDWHBFRQFBJUDSK.KRF
JNDBDYHUDJHU.KRF
JUDSKBQD3BNLQHWLFV.KRF

Thi� i� �he �eadme f�� a m�del ��ed i� �he �a�e�

M���e TMř Ca��e�ale NTř M��alik PGř Migli��e Mř She�he�d GM ſɩɥɨɥƀ
Ab���mal e�ci�abili�� �f �bli��e de�d�i�e� im�lica�ed i� ea�l�
Al�heime�ɐ�ś a c�m���a�i��al ���d� F����Ŝ Ne��al Ci�c�i�� ɫśɨɭ

The m�del c�de �a� c����ib��ed b� T�m M���eŜ  I� �a� c�ea�ed ſ�ee
�a�e� f�� de�ail�ƀ f��m ea�lie� m�del� ſe��eciall� Migli��e e�
alŜ ɩɥɥɬ a�d calci�m cha��el� f��m Hem��d e� alŜ ɩɥɥɯƀ �i�h
m�difica�i��� a�d addi�i��� b� T�m M���e a�d Ted Ca��e�ale �i�h
i��e�ac�i�� �i�h �he ��he� a��h���Ŝ I� �e��i�e� �he NEURON �im�la���
�� be i���alled ſa�ailable a� h���śŵŵ���Ŝ�e����Ŝ�aleŜed�ƀŜ

T� �ec�ea�e fig��e� f��m �he �a�e�ř ��a�� �he �im�la��� b�
a���Şla��chi�g f��m M�delDB ƋORƋ

U�de� ��i� ����em�ś
ŞŞŞŞŞŞŞŞŞŞŞŞŞŞŞŞŞŞŞ
I� �he e��a�ded a�chi�eɐ� f�lde� c�m�ile �he m�d file� ��i�g �he
c�mma�d ɑ���i�m�dlɑ
��� �he �im�la�i�� �i�h �he c�mma�d ɑ���g�i m��i�i�Ŝh�cɑ

U�de� Wi�d��� ����em�ś
ŞŞŞŞŞŞŞŞŞŞŞŞŞŞŞŞŞŞŞŞŞŞ
C�m�ile �he m�d file� ��i�g �he ɑmk���dllɑ ���g�amŜ
A d��ble click �� �he �im�la�i�� file
m��i�i�Ŝh�c
�ill ��e� �he �im�la�i�� �i�d��Ŝ

U�de� MAC OS Xś
ŞŞŞŞŞŞŞŞŞŞŞŞŞŞŞ
d�ag a�d d��� �he e��a�ded a�chi�eɐ� f�lde� ���� �he mk���dll ic��Ŝ
d�ag a�d d��� �he m��i�i�Ŝh�c file ���� �he ���g�i ic��Ŝ

O�ce �he �im�la�i�� i� ��a��ed click �� a b����� �� �ec�ea�e a fig��e
f��m �he �a�e�ř eŜgŜś

Fig��e ɨřɩ ge�e�a�e� Fig��e ɨB a�d ɩ �im�l�a�e���l�ś
ſ�he �im�la�i�� �a�� i� Fig��e ɨB �igh� ha�d �ide ��ace�ƀś

MRGHO IQIRUPDWLRQ Model File CLWDWLRQV MRGHO 9LHZV  6LPXODWLRQ PODWIRUP 3D PUinW

DoZnload Whe diVSla\ed file
2WKHU�PRGHOV�XVLQJ�FDJN�PRG�
�$�PRGHO�RI�XQLWDU\�UHVSRQVHV�IURP�$�&�DQG�33�V\QDSVHV�LQ�&$��S\UDPLGDO�FHOOV��%DNHU�HW�DO�������
�&$��S\UDPLGDO�QHXURQ��HIIHFWV�RI�5���4�DQG�5���:�.Y����PXWDWLRQV��0LFHOL�HW�DO�������
�&$��S\UDPLGDO�QHXURQ��6DILXOLQD�HW�DO�������
�&$��S\UDPLGDO�QHXURQ��ILULQJ�SURSHUWLHV��+HPRQG�HW�DO�������
�1HXURQDO�GHQGULWH�FDOFLXP�ZDYH�PRGHO��1H\PRWLQ�HW�DO�������

2WKHU�PRGHOV�XVLQJ�QD[Q�PRG�
�&$��S\UDPLGDO�QHXURQ��HIIHFWV�RI�5���4�DQG�5���:�.Y����PXWDWLRQV��0LFHOL�HW�DO�������
�&$��S\UDPLGDO�QHXURQ��IXQFWLRQDO�VLJQLILFDQFH�RI�D[RQDO�.Y��FKDQQHOV��6KDK�HW�DO�������
�&$��S\UDPLGDO�QHXURQ��UHERXQG�VSLNLQJ��$VFROL�HW�DO������
�&$��S\UDPLGDO�QHXURQ��VFKL]RSKUHQLF�EHKDYLRU��0LJOLRUH�HW�DO�������
�&$��S\UDPLGDO�QHXURQ��VLJQDO�SURSDJDWLRQ�LQ�REOLTXH�GHQGULWHV��0LJOLRUH�HW�DO������
�&$��S\UDPLGDO�QHXURQV��ELQGLQJ�SURSHUWLHV�DQG�WKH�PDJLFDO�QXPEHU����0LJOLRUH�HW�DO�������
�&$��S\UDPLGDO�QHXURQV��HIIHFW�RI�H[WHUQDO�HOHFWULF�ILHOG�IURP�SRZHU�OLQHV��&DYDUUHWWD�HW�DO�������
�&$��S\UDPLGDO�QHXURQV��HIIHFWV�RI�$O]KHLPHU��&XOPRQH�DQG�0LJOLRUH������
�&$��S\UDPLGDO�QHXURQV��HIIHFWV�RI�.Y���0���FKDQQHOV�RQ�V\QDSWLF�LQWHJUDWLRQ��6KDK�HW�DO�������
�&$��S\UDPLGDO�QHXURQV��HIIHFWV�RI�D�.Y����PXWDWLRQ��0LFHOL�HW�DO�������
�&D��S\UDPLGDO�QHXURQ��UHGXFWLRQ�PRGHO��0DUDVFR�HW�DO�������
�(IIHFW�RI�WKH�LQLWLDO�V\QDSWLF�VWDWH�RQ�WKH�SUREDELOLW\�WR�LQGXFH�/73�DQG�/7'��0LJOLRUH�HW�DO�������
�(IIHFWV�RI�HOHFWULF�ILHOGV�RQ�FRJQLWLYH�IXQFWLRQV��0LJOLRUH�HW�DO������
�1HXURQDO�PRUSKRORJ\�JRHV�GLJLWDO������3DUHNK�	�$VFROL������
�6SLQH�KHDG�FDOFLXP�LQ�D�&$��S\UDPLGDO�FHOO�PRGHO��*UDKDP�HW�DO�������
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ICGenealogy:
ion channel metadata

When viewing most mod files describing an ion channel, an 
ICGenealogy button appears. Clicking this button loads the 
corresponding page of the ICGenealogy derived, information about 
the underlying data, etc) and response curves.

See Podlaski et al., 2017. doi:10.7554/eLife.22152.001 





ModelDB for 
meta-
literature 
review

• Every model can be 
considered a review of the 
literature. 

• ModelDB reveals what has 
been modeled in each cell 
type. 

• Comparing models shows 
what mechanisms are 
considered cri=cal by the 
community. 

Hippocampus CA1 Pyramidal Cells 

IA
• 47 models: 2796, 7386, 

9769, 19696, 20212, 32992, 
44050, 55035, . . . 

IK,Ca
• 11 models: 20212, 87284, 

115356, 119266, 123927, 
125152, . . . 

IM
• 16 models: 2937, 20212, 

66268, 112546, 115356, 
118986, 119266, . . . 

26 currents, 6 transmiAers, 10 
receptors 



Sharing your 
models











ModelDB redesign

• Updated look.

• More integrated ModelView data, with 
support for more simulator types.

• More emphasis on analysis.

• Mobile device friendly.
• Simpler API.

• (Soon to be) public GitHub; submit issues and 
pull requests.

• Current status: see hMp://52.90.37.175

http://52.90.37.175/


131,960 reconstructions · 641 cell types · 384 brain regions 



Standardized:
Always SWC

Original format:
Could be anything



Metadata

Soma Surface : 903.25 �m2
Number of Stems : 7
Number of Bifurcations : 113
Number of Branches : 233
Overall Width : 363.7 �m
Overall Height : 717.18 �m
Overall Depth : 364.21 �m
Average Diameter : 1.16 �m
Total Length : 22216.3 �m
Total Surface : 84796.1 �m2
Total Volume : 30674.3 �m3
Max Euclidean Distance : 668.56 �m
Max Path Distance : 1893.37 �m
Max Branch Order : 25
Average Contraction : 0.7
Total Fragmentation : 5460
Partition Asymmetry : 0.56
Average Rall's Ratio : 1.78
Average Bifurcation Angle Local : 89.59°
Average Bifurcation Angle Remote : 75.23°
Fractal Dimension : 1.07

NeuroMorpho.Org ID : NMO_00082
Neuron Name : n401
Archive Name : Turner
Species Name : rat
Strain : Fischer 344
Structural Domains : Dendrites, Soma, No Axon
Physical Integrity : Dendrites Complete
Morphological Attributes : Diameter, 3D, Angles
Min Age : 2.0 months
Max Age : 8.0 months
Gender : Male/Female
Min Weight : 200 grams
Max Weight : 350 grams
Development : young
Primary Brain Region : hippocampus
Secondary Brain Region : CA1
Tertiary Brain Region : Not reported
Primary Cell Class : principal cell
Secondary Cell Class : pyramidal
Tertiary Cell Class : Not reported
Original Format : CVAPP.swc
Experiment Protocol : in vivo
Experimental Condition : Control
Staining Method : biocytin
Slicing Direction : coronal
Slice Thickness : 80.00  �m
Tissue Shrinkage : Reported 25% in xy, 75% in z 
Corrected 133% in xy, 400% in z
Objective Type : oil
Magni�cation : 100x
Reconstruction Method : Neurolucida
Date of Deposition : 2005-12-31
Date of Upload : 2006-08-01



Not 
everything 

was made for 
you

Not every morphology was reconstructed with the intent of being in a 
simulation. 

Potential factors affecting the quality of the data:
• histology 

• staining, amputation, shrinkage 
• physics 

• diameter
• spines 

Before using a morphology found online, always read the associated 
paper(s) to make sure you understand any limitations of the 
reconstruction. 

For example, why did they make this? Were they studying a disease 
(e.g. Alzheimer’s) that alters morphology? 



Qualita7ve 
tests

Look for orphan sections and bottlenecks.

Insert pas, set Ra and g_pas = pas.g low. Inject 
large depolarizing current at soma. Examine a 
PlotShape of v. 

Look for z-axis drift and backlash.
Rotate the cell on a PlotShape and look for abrupt 
jumps. 

Are diameters constant or varying? Are they 
reasonable?



Loading Morphologies

from neuron import h

h.load_file('import3d.hoc')

cell = h.Import3d_SWC_read()

cell.input('filename.swc')

i3d = h.Import3d_GUI(cell, False)

i3d.instantiate(None) # or i3d.instantiate(self)

Morphology images from Cajal 1909 as reproduced in Rall 1962.



Plo<ng Morphologies

import plotly

ps = h.PlotShape(False)

ps.scale(-80, 40)

ps.variable('v')

ps.plot(plotly).show()

Morphology images from Cajal 1909 as reproduced in Rall 1962.



Example

http://tinyurl.com/neuromorpho-c91662 http://tinyurl.com/neuromorpho-c91662-swc






