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YVC1 – structure, regulation and function of a calc ium release channel in 
Saccharomyces cerevisiae 
 
A variety of calcium-related gene products has been identified by the complete sequencing of 

the S. cerevisiae genome. We focus here on Yvc1, the only yeast gene product structurally 

related to the mammalian family of TRP (transient receptor potential) proteins. The 

mammalian TRP proteins comprise a diversity of related cation channels that play critical 

roles in processes ranging from sensory physiology to vasorelaxation and fertility. Yvc1 can 

serve a model protein for eukaryotic TRP channels responding to various environmental 

influences. Yvc1 is a 74-kDa protein located in the membrane of the vacuole, a large storage 

organelle that resembles vertebrate lysosomes. It underlies a cation conductance, which 

appears to be mechano- and osmo-sensitive. However, it is not known so far how the Yvc1-

protein is regulated. The main goal of the project is to characterize the activation mode for 

Yvc1 and the regulation by interacting factors. The project includes: 1. Identification and 

characterization of Yvc1-interacting proteins by use of site-specific antibodies and yeast two-

hybrid screens; 2. Functional expression of the channel complex and of mutants deficient in 

binding to interacting proteins; and 3. Characterization of the functional roles of Yvc1 in 

intracellular Ca-signaling in yeast. 

 

Methods: 

Various molecular biology techniques (PCR, plasmid construction); screening of yeast two-

hybrid libraries; yeast genetics (construction of mutant strains by homologous recombination); 

protein chemistry (purification of recombinant proteins, column chromatography); generation, 

purification and use of antibodies; protein interaction studies (pulldown assays, peptide spot 

binding method); cell culture (mammalian cell lines); functional expression of cDNAs; 

recording of Yvc1 currents (patch-clamp method), calcium imaging (using calcium indicators 

including the fluorescent dye FURA-2) and various other techniques to study Ca signaling. 
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