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Network rhythms during sleep and wakefulness
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Phenomenological models
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¢ Using pre- and post- spike time to compute Aw
® Can involve complex mathematical models

- Spike-time dependent plasticity, triplet model, ...

Adapter from [Graupner,2015]

N
N
P

Biophysical models
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* Model the biological machinery
e Degree of biological details can vary




Calcium-dependent plasticity rules

& Experiment Model
J\ AMPA /\OHS [Graupner, 2016; Deperrois, 2020]
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5 spikes pre-post
at a given frequency
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[Sjostrom,2001; Graupner,2016] & [Sjostrom,2001]

[ Conclusion

We reproduced the pairing
protocol experiment

with the 3 calcium-dependent
rules in a robust conductance-
based model
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Calcium-hased rules tested during sleep

& Experiment

How does connectivity
strength change during sleep?

Evolution of the connection strength during a sleep rhythm
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[ Conclusion T
Whatever we have learnt
the connection is restored
to a given value.
No learning, SlEED = Reset
nor consolidation, ﬁ
nor down-selection is shown. =
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Calcium-based rules tested during sleep

& Experiment
Varying the bursting activity
(bursting freq., #spk/burst,...)F\
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[ Conclusion R A

Changing the bursting
rhythm does not affect
the ability to consolidate
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* Conclusions & Perspectives
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The classical calcium-dependent plasticity rules are not appropriate to study plasticity
during bursting activity

Same result is demonstrated with phenomenological models
[Poster P113.07 from C.Minne]
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Next step: building a calcium-dependent rule robust to neuromodulation
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