Recent Developments
in NEURON

Channel Builder
Import 3—D reconstructions
Cell Builder: Inhomogeneous Parameters

Model View

DAE Variable Step Method
State Transition Events
Local Variable Time-Step Method:

Second order condition evaluation

Artificial Spiking Cells:

Discrete Event Simulations
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i_leak (mA/cm2) = g_leak * (v - e_leak)
g = gmax
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nahh Density Mechanism
na ohmic ion current

ina (mA/cm2) = g_nahh * (v - ena)
g=gmax*m”"3*h

Default gmax = 0 (S/cm2)
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|_| Displayinf, tau
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kca Density Mechanism

k ohmic ion current
ik (mA/cm2) = g_kca * (v - ek)
g =gmax * (0.25*C2 + O) * 02 * O3
Default gmax = 0 (S/cm2)

1(0.25*C2 + O): 3 state, 2 transiti
O2: 2 state, 1 transitions
03’ = a03*(1 - 03) - bO3*03




ChannelBuild[3]JmanagedKSChan[3] PointProcessManager
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na ohmic ion current nahhO[0]
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CellBuild[0]

 About <, Topology 4 Subsets <, Geometry <, Biophysics ~, Management Continuous Create

apical

First, select,

g Select One

v Select Subtree
v SelectBasename

then, act.




CellBuild[0]

Close
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 About <, Topology 4 Subsets <, Geometry <, Biophysics ~, Management |_| Continuous Create

p=0.701413
apic[80] (0.444568)

all
somatic
basal
apical

ParameterizedDomainSpecification

| Return to Subset Selection Pagel

| apical_x

3D projection onto line

and normalized so max is 1
ranges from 0 to 1

with minimum projection value at 0

K

4 Show domain value
v Specify projection axis

origin_ (um) 41.798

Angle (deg) -59.151

metric proximal distal

‘ Hints I

Remove I




CellBuild[0]

Close Hide

« About <«  Topology <  Subsets <, Geometry 4 Biophysics < Management |_| Continuous Create

|8 Specify Strategy| for apical_x.loop(&x,&p) { // specify A

all: mana¢ | A Gl
somatic gnabar_hh
basal: me gkbar_hh

apical: m: gl_hh
| apical x:r .

soma el_hh
apic

apic[1]
apic[2]
apic[3]
apic[4]
apic[5]
apic|[6]
apicl[7]
apicl[8]
apic[9]

‘ Hints I v




CellBuild[0]

 About ~, Topology <~ Subsets <, Geometry 4 Biophysics ~ Management Continuous Create

Specify Strategy

/* p is Path Length from root

and ranges from 54.2503 to 928.259 */
|| for apical_x.loop(&x, &p) {
gnabar_hh(x) = f(p)




CellBuild[0]

Close

Hide

« About <  Topology <  Subsets ~, Geometry 4 Biophysics < Management MContinuous Create

f(p)=0.04062
p=0.593642
apic[89] (0.885275)

|j Specify Strategy

all

Ra
cm
hh

apical_x

gnabar_hh

A

/* p is 3D projection onto line

with minimum projection value at 0

and normalized so max is 1

and ranges from 0 to 1 */

for apical_x.loop(&x, &p) {
gnabar_hh(x) = f(p)

}

‘ Hints I

f(p) show
f(p) = b + m*p/(p1 - p0)
b 0.1 2
m -0.1 g
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ModelView[1] Range Graph
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INITIAL {
net_send(0, init)

}

NET_RECEIVE (w) {
if (flag == init) {
WATCH (v < vh) down

WATCH (v > vth) up
} v > vth _ v > vth
if (flag == mid) {

WATCH (v < vh) down .

WATCH (v > vth) up vey
}

v > vh
if (flag == down) {
WATCH (v > vh) mid
} v<vh v<vh
if (flag

== up) {
WATCH (v < vh) down
WATCH (v > vth-1) up

}
}

v>vth-1



init t=0 v=—65

up t=2.925 vth=-35 v=-34.8438
down t=6.8 vh=—60 v=-60.098
mid t=17.875 vh=—60 v=-59.9339
up t=19.675 vth=-35 v=-34.6043
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init t=0 v=—65 .l
up t=2.90163 vth=-35 v=-35.0412
down t=6.74939 vh=-60 v=-60.0083
mid t=17.7923 vh=-60 v=—60.0002
up t=19.5997 vth=-35 v=-35.0351
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One integrator instance per cell

t0 t_ tn
O o @
advance (O °

O e @ Interpolate

init @
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C I I I
NEURON { INITIAL { m = O t0 = t }
ARTIFICIAL CELL IntFire
RANGE tau, m NET RECEIVE (w) |
} m = m*exp(—(t — t0)/tau)
t0 = t
...declarations... m =m + w

if (m > 1) |
net event (t)
m = 0



0.8 —
0.6 —
0.4
0.2
0 r‘ r ‘ f |
0 20 40 60 80 100
I I I 1 I I I I I

dm/dt = (minf - m)/tau NET_RECEIVE (w) {

input event adds w to m m = minf + (m - minf) *exp(-(t - t0)/tau)

when m = 1, or event t0 = ¢t

makes m >= 1, cell fires if (flag == 0) {

minf is calculated so m=m + w

that the natural interval if (m > 1) {

between spikes 1is invl m = 0

net event (t)
INITIAL { }

minf = 1/(1 - exp(—-invl/tau)) net _move (t+firetime ())

m = 0 }else(

t0 =t net event (t)

net_send(firetime (), 1) m = 0

} net_send(firetime (), 1)

}

FUNCTION firetime() { : m < 1 < minf
firetime = tau*log((minf-m)/ (minf - 1))

}
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