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The membrane capacitance 
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for all of the follow equations, therefore it will be ignored. The τ in (ms); E and V in (mV); I in (
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 and the rest are dimensionless constant. We used an Euler method for numerically integrating the stochastic differential equations, using a time step of 0.01ms. Smaller time steps do not change our results.

A.1 Neuronal dynamics 

The pyramidal somatic and dendritic membrane potentials, denoted by Vs and Vd, obtains the following equations:
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Where 
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is the coupling conductance between soma and dendrite, p=somatic area/total area=0.5[image: image30.png]somatic area/total area
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. I is the injected DC current and Isyn[image: image32.png]
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 is the synaptic currents.  IL=gL(V-EL)[image: image34.png]
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. In our work, all of the ionic currents are modelled by the Hodgkin-Huxley type formalism, thus the dynamic of a gating variable x satisfies first-order kinetics, 
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                                         (A3)

This equation will be used to calculate all of the gating variables. 
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The values of the other parameters are 
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 for soma and dendrite, gNa=45, gK=18, gA=30 gCT=140[image: image92.png]
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 and gh=0.01 for soma and gAHP=5, gA=60 gCT=70 and gh=0.02 for dendrite; EL=-65, ENa=55, EK=-80, ECa=120, and 
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The OLM neuron is described as a single compartment model,
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The other parameters are 
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The basket neuron is described as a single compartment model,
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The parameters for calculation of the ionic currents are the same as that of OLM and 
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The MSGABA neuron is described as a single compartment model,
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The other parameters are 
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 EMBED Equation.3  
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 EMBED Equation.3  
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A.2 Synaptic connection definition


There are three types of synaptic neurotransmitters, the inhibitory GABAA, the excitatory NMDA and AMPA. The GABAA inhibitory post synaptic current (IPSC) is described as 
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, where the activation variable s is calculated by 
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. The 
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is the presynaptic neuron membrane potential, 
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. Parameters for different neurons couples are:
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The AMPA and NMDA excitatory post synaptic current (EPSP) are described as 
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 and 
[image: image272.png]Livna = IxupaB(V)S(V — Exppa)
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, respectively. s is updated as 
[image: image275.png]ds/dt = a[T](1—s) — Bs
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, 
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[image: image276.wmf]]

/

)

exp(

1

/[

]

[

max

p

p

pre

K

V

V

T

T

+

-

+

=



 QUOTE  

, Vp=2, VK=5,[image: image280.png]
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 is calculated by 
[image: image285.png]B(V) = 1/{1+ exp(—0.062V) [Mg**]/3.5
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, where [Mg2+]=1mM[image: image287.png]
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 by default. The 
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 and 
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 for AMPA and NMDA are 
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[image: image295.png].072, f = 0.0066
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, respectively. 
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, 
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and
[image: image304.png]Inmpa = 0.45
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. The summated synaptic current is normalized by the number of presynaptic neurons.

_1360676306.unknown

_1360676829.unknown

_1360678767.unknown

_1360679259.unknown

_1360679684.unknown

_1366465811.unknown

_1366554330.unknown

_1368277226.unknown

_1368877779.unknown

_1369029434.unknown

_1369027718.unknown

_1368279080.unknown

_1366554340.unknown

_1366553076.unknown

_1366553088.unknown

_1366553050.unknown

_1366553051.unknown

_1366522529.unknown

_1366552908.unknown

_1366522524.unknown

_1360679930.unknown

_1360680206.unknown

_1360680305.unknown

_1360680336.unknown

_1365933896.unknown

_1365933907.unknown

_1365933913.unknown

_1365933902.unknown

_1360680316.unknown

_1360680252.unknown

_1360680292.unknown

_1360680224.unknown

_1360680060.unknown

_1360680188.unknown

_1360679942.unknown

_1360679719.unknown

_1360679743.unknown

_1360679870.unknown

_1360679725.unknown

_1360679694.unknown

_1360679714.unknown

_1360679689.unknown

_1360679592.unknown

_1360679631.unknown

_1360679659.unknown

_1360679665.unknown

_1360679654.unknown

_1360679619.unknown

_1360679625.unknown

_1360679616.unknown

_1360679485.unknown

_1360679558.unknown

_1360679587.unknown

_1360679499.unknown

_1360679552.unknown

_1360679553.unknown

_1360679374.unknown

_1360679385.unknown

_1360679459.unknown

_1360679363.unknown

_1360679036.unknown

_1360679164.unknown

_1360679194.unknown

_1360679207.unknown

_1360679184.unknown

_1360679142.unknown

_1360679150.unknown

_1360679090.unknown

_1360678866.unknown

_1360678984.unknown

_1360679010.unknown

_1360678958.unknown

_1360678821.unknown

_1360678828.unknown

_1360678776.unknown

_1360678346.unknown

_1360678477.unknown

_1360678604.unknown

_1360678737.unknown

_1360678753.unknown

_1360678705.unknown

_1360678503.unknown

_1360678517.unknown

_1360678491.unknown

_1360678408.unknown

_1360678442.unknown

_1360678463.unknown

_1360678420.unknown

_1360678366.unknown

_1360678382.unknown

_1360677822.unknown

_1360678011.unknown

_1360678309.unknown

_1360678323.unknown

_1360678261.unknown

_1360678039.unknown

_1360677863.unknown

_1360677873.unknown

_1360677839.unknown

_1360677014.unknown

_1360677675.unknown

_1360677801.unknown

_1360677766.unknown

_1360677092.unknown

_1360677227.unknown

_1360677628.unknown

_1360677046.unknown

_1360676952.unknown

_1360676977.unknown

_1360676916.unknown

_1360676648.unknown

_1360676753.unknown

_1360676785.unknown

_1360676705.unknown

_1360676504.unknown

_1360676624.unknown

_1360676484.unknown

_1360675945.unknown

_1360676235.unknown

_1360676272.unknown

_1360676044.unknown

_1360676160.unknown

_1360676197.unknown

_1360676093.unknown

_1360675998.unknown

_1360674534.unknown

_1360674656.unknown

_1360675905.unknown

_1360674554.unknown

_1360674448.unknown

_1360674468.unknown

_1360673715.unknown

_1360674435.unknown

_1360673349.unknown

