Synapses et dynamique moléculaire

La synapse, une nanomachine stochastique

Molecules are starlings in the sky
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Communication between neurons take place at synapses
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Most synaptic receptors form microdomains stabilized by scaffolds
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In fact, a network of molecular interactions,
and some data on molecular localization
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Constraints & cell biology

e Turnover of receptors (global and local)
e The number of receptors varies (development and plasticity)
e Most receptors are inserted and removed at non-synaptic loci



Singer-Nicholson the fluid mosaic model (1972)

Diffusion result from a collective behavior of proteins and lipids
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Singer-Nicholson the fluid mosaic model (1972)

Diffusion result from a collective behavior of proteins and lipids
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Cultured hippocampal neurons (24 DIV)
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Membrane exploration & dynamics of GlyR-Qdots
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The “in-out” equilibrium at steady state
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Stable synapse and kinetics at equilibrium
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The synapse paradox:
plasticity despite stability, stability despite plasticity

Compatibility between itinerant receptors and stable postsynaptic structure
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Synaptic activity modify intracellular calcium
& control GlyR lateral diffusion
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Activity regulates GABA,y2R confinement at synapses
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Reactive Ca?* tuning of excitation/inhibition
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Diffusion parameters & “synaptic reactivity”

GABA receptor: anti-homeostatic reactivity

hippocampal neurons

CaZ+

CaM

CN

-‘uﬂ

A

A

“Synaptic Reactivity” results form the diffusion in the PM

Lateral diffusion is regulated by biological process

--> Rapid and reversible regulation of synaptic inhibiton
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