Defining a Channel

Classical HH-like Kinetic scheme voltage and ligand gated
ohmic conductance GHK constant field

10n selective

multiple gates fractional openness independent identical subunits
transition style (o, B) (00, T) functions tables
ligand sensitive voltage sensitive

leave out pumps ionic accumulation



Ohmic vs Constant Field

10 —
1
| o | | |
=50 (] 0 v 100 150
i=g*(v—e)
1=p * ghk(v, ci, co, z)
10 100 1
—20 L




Voltage sensitive o and P rates
generally have the form of

Exponential

Einstein

Boltzmann r
functions. Vs | sexp(k/2%(v—d))

A (v=d)/(1 = exp(-k*(v=d)))

2%A/(1 + exp(=k*(v—d)))




E If the energy difference between
states 1s linear with voltage, then
B the steady state 1s a Boltzmann
2 distribution.




NEURON Main Menu
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leak Density Mechanism
NonSpecific ohmic ion current
i_leak (mA/cm2) = g_leak * (v - e_leak)
g = gmax
Default gmax =0 (S/cm2) e =0 (mV)
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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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h <->h (inf,tau) (KSTrans[1])
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ChannelBuildGateGUI[0]forChannelBuild[0]
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 States4 Transitionss Properties no gate selected

New transition pair: select source and drag to target
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ChannelBuildGateGUI[0]forChannelBuilg[0]

 Statess, Transitions4> Properties

Select hh state or ks transition to change properties
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O: 3 state, 2 transitions
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Select hh state or ks transition to change properties O: 3 state, 2 transitions

Power ' { |

Fractional Conductance

C <5 oo < 0 C2fraction| [ [0

O fraction K
k <

>
« Adjust [_f Run C2 + cai <-> O (a, b) (KSTrans[9)]) A
y |_| Display inf, tau
ChannelBuild[0JmanagedKSChan| aC20
; bC20
Close Hide aC20 = A
Properties | A

kca Density Mechanism
k ohmic ion current
ik (mA/cm2) = g_kca * (v - ek)
g=gmax * O
Default gmax = 0 (S/cm2)

|O: 3 state, 2 transitions E
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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)
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