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Abstract: Calcium-triggered membrane fusion is essential for nervous and endocrine system func-
tion and likely operates in many if not all nonneuronal cells. Similar to other types of membrane 
fusion, it critically depends on SNARE (soluble N-ethylmaleimide-sensitive factor attachment pro-
tein receptors) proteins, however SNARE protein function is not directly regulated by calcium. In-
stead, calcium activates specialized sensor proteins, which initiate or suppress membrane fusion by 
direct action on SNARE proteins. Broad range of calcium-membrane fusion coupling kinetics dic-
tates the presence of multiple calcium sensors with distinct calcium-binding properties. Using a 
combination of in vitro biochemistry and bioinformatics we demonstrate that the juxtamembrane 
linker in the v-SNARE protein VAMP2 is highly conserved in evolution and is required for interac-
tion with several calcium sensor proteins. We identify novel calcium-dependent VAMP2 linker-
binding proteins that belong to EF-hand protein superfamily and build molecular models of VAMP2 
complexes with C2 domain sensor protein copine 6 and EF-hand protein calmodulin. Thus, distinct 
calcium-binding proteins converge on the conserved juxtamembrane linker in VAMP2 and enable 
calcium regulation of VAMP2-dependent membrane fusion.   
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