Functional characterization of a genetic code alteration in the human pathogen Candid albicans.
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In the human pathogen Candida albicans and many other Candida species, the standard leucine CUG codon is decoded as serine by a novel ser-tRNACAG. Remarkably, this tRNA is still charged with both serine (96%) and leucine (4%) indicating that the CUG codon is ambiguous in this group of yeasts. Since the C. albicans genome contains 17,000 CUG codons spread over more than 50% of its genes, that level of CUG ambiguity creates a statistical proteome due to synthesis of an array of proteins from a single mRNA containing CUG codons. We have already shown that this CUG ambiguity was a major evolutionary force shaping the usage of the CUG and other leucine CUN codons in the genome of C. albicans. In order to shed new light on why the CUG codon remains ambiguous in extant Candida species and identify putative roles for such ambiguity, we have created C. albicans CAI4 cell lines mistranslating the CUG codon at high level (leucine + serine). Remarkably, this triggers morphogenesis and white-opaque switching at very high frequency. In some cell lines, approximately 85% of the colonies display an array of forms containing large opaque sectors – C. albicans cells can exist in two distinct forms, namely white and opaque -. Some colony morphologies display aerial hypha and are highly hydrophobic forming clumps in liquid media. These cell lines over-express lipases and proteinases (SAPs), which are important virulence factors. Furthermore, flow cytometry showed the presence of tetraploid and polypoid cells within opaque colonies, but not in white colonies, indicating that mating occurs at very high frequency in the opaque cells. Finally, karyotype analysis showed that CUG mistranslation induces major chromosome rearrangements. The overall data indicates that CUG mistranslation is a phenotype diversity generator and has a profound impact on C. albicans biology. 
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