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at a given frequency (x15)

[Sjostrom,2001; Graupner,2016]

Experiment Conclusion

We reproduced the pairing protocol 
experiment with the pair-based,
triplet and calcium-dependent rules  
in a robust conductance-based model.
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Experiment

How does the connectivity change 
during sleep (bursting activity) ?

w(t) ?

Conclusion
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Switch the circuit from tonic to 
burst with a given initial weight 
obtained in wakefulness

No matter the learning acquired during 
wakefulness, the connection is restored  to 
a given value. No learning,  nor 
consolidation, nor down-selection is shown.

The homeostatic reset is independent on 
the synaptic rules.
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3· Validation on experimental data in wakefulness 4· Synaptic rules tested during sleep 
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5· Neuromodulation of synaptic plasticity rules

Model

Conclusion
To overcome the homeostatic reset, 
we induced neuromodulated-alterations
of the synaptic rules either in 
phenomenological models and 
in calcium-based models.

While the neurons switch in bursting, 
we modified various parameters of the 
synaptic rules (like potentiation-depression 
levels and thresholds, learning rates, …)
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Evolution of the synaptic weight 
w(t) during a bursting activity

strong weights are preserved

weak weights are depressed
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[Drion,2018; Jacquerie,2021]
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Conductance-based model
üRobust to neuromodulation
üRobust to plasticity
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Plasticity rule

Phenomenological models
Pair-based | Triplet rules

Biological models
Calcium-dependent rule
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Ach, NE, 5-HT, HA, Glu .. 
Neuromodulators = NMOD
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· Shouval 2002
· Graupner 2016

· Pfister 2006
· Graupner 2016
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2· Which synaptic plasticity rule is compatible with switches?
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Adapted from [Zagha and McCormick, 2014]

· Brain level

· Cellular level

Synaptic change ∆w

pre

post

w

1 sec

60
 m

V

1· Network rhythms during sleep and wakefulness
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