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Presynaptic calcium channels:
key players in synaptic transmission 

and plasticity

Tina Pangrsic Vilfan and Tobias Moser, Goettingen

Voltage-gated calcium channels play a critical role in 
neuronal excitability, synaptic transmission, and excitation-
contraction coupling. To support proper calcium signalling 
in different tissues, their biophysical properties are tailored 
to the cell-specific requirements via alternative splicing, 
RNA editing, as well as interaction with distinct auxiliary 
subunits and further channel modulators that exert their 
functions on one or the other calcium channel subtype. 
Channel interaction partners further determine the channel 
arrangement within the target membranes. At synapses, 
channels typically cluster in the presynaptic active zones 
where synaptic vesicles are released. The probability of 
vesicle release that is triggered by calcium entry through 
these channels is heterogeneous among synapses of dif-
ferent cells and even within the same cell. Furthermore, 
at least at some synapses, it may change dynamically 
over time and as a function of synapse’ past activity. The 
research of the past years has revealed that the positioning 
of a channel in relation to other channels and synaptic 
vesicles is instructed via scaffolding proteins and further 
interaction proteins, including the proteins that directly link 
the channels to synaptic vesicles or presynaptic organel-
les. It however remains to be clarified how exactly these 
various factors regulate channel biophysical properties, 
abundance, topography, and mobility in distinct synapses 
to control and adjust the strength of synaptic function and 
tune it to the specific requirements of the particular synapse.

The symposium will address recent advances in our under-
standing of the underlying mechanisms revealed by various 
approaches including single active zone and synaptic 
bouton calcium imaging, and single channel imaging. The 
speakers will address the structural determinants of calci-
um channels and their interaction partners that critically 
influence their function, for example in sensory encoding. 
They will further discuss topographical arrangements of 
channels in different types of synapses, present scaffolding 
proteins that are involved in regulation of channel mobility 
and abundance upon homeostatic synaptic potentiation, 
and shed light on our current understanding of the possibly 
common mechanisms underlying the functional hetero-
geneity across synapses in different systems. 
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Friday, March 24, 2023
13:00 - 15:00, Lecture Hall 10

Chairs: Tina Pangrsic Vilfan and Tobias Moser,
Goettingen

13:00  Opening Remarks

13:05  Tina Pangrsic Vilfan, Goettingen
  ModulATIoN oF CAV1.3 ChANNels by
  CAlCIuM bINdING PRoTeINs (s32-1)

13:30  stephan sigrist, berlin
  AN ACTIVe zoNe sTATe swITCh CoNCeN-
  TRATes ANd IMMobIlIzes VolTAGe-GATed
  CA2+ ChANNels To boosT VesICle ReleAse
  (s32-2)

13:55  david A. diGregorio, Paris, France 
  FuNCTIoNAl syNAPTIC dIVeRsITy: FRoM
  MoleCules To CoMPuTATIoNs (s32-3)

14:20  Tobias Moser, Goettingen
  CAV1.3 CA2+ ChANNels: key PlAyeRs IN
  wIde dyNAMIC RANGe souNd eNCodING
  (s32-4)

14:45  Nare karagulyan, Goettingen
  uNdeRsTANdING syNAPTIC MeChANIsMs
  oF souNd INTeNsITy CodING IN MICe
  wITh AlTeRed CAV1.3 GATING (s32-5)
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