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Targeting presynaptic CaV2.2 

calcium channels 
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Kamp et al. (2005) EJN 21:1617–1625 

Presynaptic Ca2+ channels define cell excitability 



Ca2+ channels are heteromultimeric proteins 

Catterall (2000) Annu Rev Cell Dev Biol 16:521-55 3 
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Ca2+ channels are modulatable proteins due to the 

presence of intracellular terminals and loops……  
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Jarvis & Zamponi (2007) Curr Opin Cell Biology 9:474-82 



5 Adapted from Jarvis & Zamponi (2007) Curr Opin Cell Biology 9:474-82 
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Ca2+ channels are modulatable proteins due to the 

presence of intracellular terminals and loops……  
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CaV2 subunits are subject to inhibitory Gbg-mediated 

modulation 
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Question: Which intracellular sites are involved in 

transmitter release? 

= NT peptide (rat CaV2.2[45-55]):  YKQSIAQRART  

= AID peptide (rat CaV2.2[377-393]): RQQQIERELNGYLEWIF 
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Functional studies in rat superior cervical ganglion 

neuron (SCGN) model synapses 

Collaborator: Prof Sumiko Mochida, Tokyo Medical University 
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C  scrambled AID peptide 
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B 100 M AID peptide 
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Synthetic CaV2.2 peptides inhibit synaptic transmission 

in SCGN synapses: AID peptide 



1 mM CaV2.2 NT peptide 
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Synthetic CaV2.2 peptides inhibit synaptic transmission 

in SCGN synapses: NT peptide 
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Synthetic CaV2.2 peptides inhibit G protein modulation 

in SCGN synapses 
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Functional patch clamp studies in isolated rat SCGNs 
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Synthetic CaV2.2 peptides inhibit G protein modulation 

in isolated SCGNs 
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CaV2.2 peptides stabilise inhibitory channel conformations  

CaV2.2 
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NT + AID peptide D 

Aii Ai NT + AID peptide 
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Site 1:  

CaV2.2 amino terminal (NT) peptides 

 

NT peptide (rat CaV2.2[45-55]):  YKQSIAQRART  

CaV2.2 NT R52A,R54A peptide:   YKQSIAQAAAT 

 

Site 2:  

CaV2.2 I-II loop alpha-interaction domain (AID) peptide 

 

AID peptide (rat CaV2.2[377-393]):  RQQQIERELNGYLEWIF 

CaV2.2 AID W391A peptide:   RQQQIERELNGYLEAIF  
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Further characterization of inhibitory CaV2.2 peptides: 

use of mutated peptides 
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NT R52A,R54A peptide C 
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CaV2.2 W391A peptide has INCREASED inhibitory effects 
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Collaborator: Prof Cesare Usai, IIT Genova 
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Summary: CaV2.2 peptides are inhibitory agents 

• Synthetic CaV2.2 peptides inhibit synaptic transmission and G protein 

modulation 

 

• CaV2.2 NT R52A,R54A peptide lacked inhibitory action: these data 

may implicate arginines 52 and 54 as determinants for NT-I-II loop 

interaction 

 

• CaV2.2 AID W391A peptide had increased inhibitory action: bulky 

tryptophan replaced by smaller alanine residue gives improved access? 

 

• These data provide rational for designing improved inhibitory agents 
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