Switch in brain states [ONI[XI S
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STN (subthalamic nucleus) neurons change
neuronal rhythm when DBS is applied.

Which cellular mechanism yields compatibility

between brain states, synaptic plasticity and neuromodulation ? U
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MODELS

We compare 6 conductance-based models of thalamic neurons
- with similar number of nb. of ionic currents

- different T-type calcium dynamics (lc,7) "

CnVin=-1Ina - Ik = lcat - lothers app

ICaT = JcaT mo(LZaT hCaT (V - VCaT)

Instant. activation of CaT channels

%% Wang 1994
7% Rush1994

Slow activation of CaT channels (mc,7)

Drion et al. 2018

Destexhe et al. 1996
Destexhe et al.1998

"I Huguenard&McCormick 1992
Wang + slow mc,7

Rush + slow mc,1
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\ Study effect of neuromodulation and
synaptic plasticity on rhythm switches

Intrinsic conductances
0& ONar 9kr 9CaTr Yothers

Synaptic conductances
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Mimic both mechanisms by adding
variability on nominal conductances

gc[(1-v)gA+y)g]

- Run each model for 1000 sets of param
- Check how many networks are switching
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Hyperpolarization switches the mean field rhythm of the uniform
population resulting in a high power band in the spectrogram.
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In our brain, a population of neurons is very heterogeneous.

Only models with slow activation maintain the switch in rhythm.
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s the model still switching?
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Broader range of C,, values is
covered by models with slow
calcium channel activation.
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h, T-type calcium channel opens slowly.

#] Run each model with slow activation
for 1000 sets (91,97,93)

Check how many networks are switching.
Repeat for different kinetics of activation
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SUMMARY

Modeling switches in brain states compatible
with synaptic plasticity and neuromodulation
relies on a slow calcium current activation.

Models without this cellular property
are fragile to change in parameters.

LOMPUTATIONAL APPLICATIONS

Transcritical hybrid model
V=VZ—-w?+1
w=c¢(aV—w+w,)
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