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File Project Settings Tools Help

IPET TR s

[ Project | CellTypes | Regions | CellGroups | CellMechanisms | Network | InputiOutput | Generate | Visualisation ' Export
Set the main simulation parameters and select the format in which to generate the network

(“Common Simulation Settings | NEURON | GENESIS | PSICS | PyNN | NeuroML

Export elements of this project to NeuroML format

NeuroML v1.x

‘ Export all Cell Types | _r Level 1 [Anatomy only) @ Level2 (L1 & cell biophysics) () Level 3 (L2 & network aspects)

| Generate all NeuroML scripts ‘|:|Generate single NeuroML Level 3 file [ | Add neuroConstruct annotations

NeuroML v2 alpha

| Exportallto NeuroML v2alpha || Generate NeuroML 2 & runwith LEMS || Generate Graph of network

Compartmentalisation to use: |Original Compartmentalisation | |

Returns identical morphology to that putin. Uses all of the morphological data presentin the original file. Mote: for GEMESIS
each segment will be mapped to a cylindrical compartment. Surface area, but not necessarily axial resistance will be conserved

Generated files: ‘sters.rpadraig‘neuroComtrucﬂnCelamplestxal_HHceIIJ'generatedNeuroHUDouhExpSyn.nml{GGB bytes) ‘v|

View selected file H View selected file, formatted




<neuroml xmlns= “http://www.neuroml.org/schema/neuroml?” xmlns:xsi= “http://www.w3.org/2001/XMLSchema-instance” ¥si:schemalocation = "http:

<include href = "NaConductance.nml” /=

<include href "LeakConductance.nml” /=

<include href "KConductance.nml" />
<cell id = "TestCell ChannelML™>
<notes>A Simple cell with HH channels specified in ChannelML</notes>
<morpheoleogy id = "morphology TestCell ChannelML™=>
<segment id = "0" name = "Soma">
<proximal x = "0.0" y = "0.0" z = "0.0" diameter = "16.0"/>
<distal x = "0.0" y = "0.0" z = "0.0" diameter = "16.0"/>
</segment>

<segmentGroup id = "Soma">
<member segment = “0"/>

</segmentGroup>
<segmentGroup id = "all">
<include segmentGroup = "Soma” />
</segmentGroup>
<segmentGroup id = "soma group”>
<include segmentGroup = "Soma” />
</segmentGroup:>
</morphology>
<l-- Adding the biophysical parameters -->

<biophysicalProperties id = "biophys”>
<membraneProperties>

<channelDensity id = "NaConductance all" ionChannel = "NaConductance" condDensity = "120.0 mS per cm2" erev = "50.0 mv"/>

<channelDensity id = "LeakConductance all" ionChannel = "LeakCeonductance” condDensity = "0.3 mS per cm2” erev = "-54.3 mv"/>
<channelDensity id = "KConductance all" ionChannel = "KConductance" condDensity = "36.0 mS per cm2" erev = "-77.0 mv"/>
<spikeThresh value = "0 mv"/>

<specificCapacitance value = "1.0 uF per cm2"/>

<initMembPotential value = "-60.0 mv"/=

</membraneProperties>



lems/ChannelMLConvert/ChannelML2NeuroML2.xsl

enables mapping ChannelML -> NeuroML 2 for (simple) channels & synapses

ane Viewing XML file: fUsers/padraig/neuroConstruct/nCexamples/Ex4_HHcell/generatedNeuroML/NaConductance.nml

<7xml version="1.0" enceding="UTF-8"z2>

<neuroml xmlns= “http://www.neuroml.org/schema/neurcml2” xmlns:xsi= “http://www.w3.org/2001/XML5chema-instance” xs
<notes>ChannelML file containing a single Channel description</notes>

<ionChannel id = "NaConductance" conductance = "10ps” type = "ionChannelHH">

<notes>Simple example of Wa conductance in squid giant axon. Based on channel from Hodgkin and Huxley 1952</notes>
<gate id = "m" type = “gateHH" instances = "3">

<forwardRate type = "HHExpLinearRate" rate = "lper ms" scale = "10mvV" midpoint = "-40mv"/>

<reverseRate type = "HHExXpRate” rate = "dper ms" scale = "-18mV" midpoint = "-65mV"/>

</gate>

<gate id = "h" type = "gateHH" instances = "1">

<forwardRate type = "HHExpRate” rate = "0.07per ms" scale = "-20mV" midpoint = "-65mv"/>

<reverseRate type = "HHSigmoidRate" rate = "lper ms" scale = "10mV" midpoint = "-35mv"/>

</gate=

</ionChannel>

</neuroml>

NeuroML file is well formed and valid, according to schema:
/Users/padraig/ineuroConstructlems/Schemas/NeuroML2/NeuroML_vZ2alpha.xsd

[]]

| validate H Close |
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neuroConstruct v1.5.0 - fUsers/padraig/neuroConstruct/nCexamples/Ex4_HHcell/Ex4_HHcell.ncx

File Project Settings Tools Help
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Ex4_HHcell: Default Simulation Configuration, CG1, VOLTAGE, VOLTAGE
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Adaptive Exponential Integrate & Fire neuron

A Brette & Gernstner2005

Vr

Civ = —g(V— E) + gl BXP( ) - gV —-E)—g®)(V-E) —w

T
dw
T = aV — E) — w
At spike time (V>20 mV): V — EL
w—>wt+b
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Example network in NeuroML 2.0

http://www.NeuroML.org

<adExIaFCell id="adExBurst2" C="281pF" gL="30nS8" EL="-70.6mV" reset="-48.5mvV" VT = "-50.4mv"
thresh = "-40.4mV" delT="2mV" tauw="40ms" a ="4ns8" b = "0.08nA"
ITamp="0.8nA" Idel="0Oms" Idur="2000ms" />

<adExIaFCell id="adExRebound" C="281pF" gL="30ns" EL="-60mv" reset="-51mv" VT = "=54mv"
thresh = "-30mv" delT="2mV" tauw="150ms" a ="200ns" b = "0.1lnA"

Iamp="-=0.5nA" Idel="150ms" Idur="50ms"/>

<network id="netl">
<population id="adExPopl" component="adExBurst2" size="1"/>

<population id="adExPop4" component="adExRebound" size="1"/>
</network>
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wellcome!irust fig% N‘E‘f?TJ&LZ‘ELiE%ﬂSSﬁ NeuroML Development Workshop 201
Q‘I:Eﬂ%



MNetwork to be simulated

netl

7N

adExPopl

Components

adExIaFCell (id = adExBurst2)
C=281E-10 F, gL = 3.0E-8 S,EL = -0.0706 V,
VT =-0.0504 V, thresh = -0.0404 V, reset = -0.0485 V,
delT'=0.0020 V, tanw = 0.04 5, Iamp = §.0E-10 A,
Idel=0s,Idur=25s,a=4.0E-9 S,
b=8.0E-11 A

Component Types

adExIaFCell
W (current)
I (current)
v (voltage)

C (capacitance), gL (condunctance), EL (voltage),
VT (voltage), thresh (voltage), reset (voltage),
delT (voltage), tauw (time), Iamp (current),
Idel (time), Idur (time), a (conductance),

b (current)

Isyn = synapses[*]/i (REDUCE: add)

v' = (-1*gL*¥(v-EL) + gL*delT*exp((v - VI)/dell) - w + I + Isyn)/C
w' = (a®*(v-EL) - w) / tauw
IF (v > thresh) THEN
(v = reset) AND (w = w+b)

IF ((t > Idel) AND (t < (Idel + Idur))) THEN
(I=Tamp)

IF (t = (Idel + Idur)) THEN
I=0)

J,

abstractCellMembPot
v (voltage)

!

abstractCell

adExPop4

adExIaFCell (id = adExRebounnd)
C=281E-10F, gL =3.0E-8 S,EL=-0.06 V,
VT = -0.054 V, thresh = -0.03 V, reset= -0.051 V,
delT = 0.0020 V, tauw = 0.15 s, Iamp = -5.0E-10 A,
Idel=0.15 5, Idur=0.05s,a= 2.0E-7 S,
b=1.0E-10 A

C (membrane capacitance)
&, (leak conductance)

E; (leak reversal potential)
V1 (spike threshold)

A, (slope factor)

T,, (adaptation time constant)
a (subthreshold adaptation)

b (spike-triggered adaptation)

281 pF

30 nS
—70.6 mV
—50.4 mV
2 mV

144 ms

4 nS
0.0805 nA

av V-V

Ar
dw
TWE= aV— E) —w

At spike time (V> 20 mV): V — EL
w—=>w+b

Ca = —g(V— E)+ g exp() — 8OV —-—E)—g@)(V—E)—w
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