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  Laboratory of Systems Engineering and Bioprocesses, LISBP, INSA, University of Toulouse, France, 2 INRA AgroParisTech, UMR1319 Micalis, Virulence et Infection Fongique, Thiverval-Grignon, France. helene.martin@insa-toulouse.fr Tel: +33 5 61 55 99 59 http://www.lisbp.fr We report here on the functional conservation of a family of fungal proteins, essentially involved in morphogenesis, cell wall synthesis and transcriptional control. The S. cerevisiae representant of this family, ScKrn4/Smi1has been the most studied and is a partially disordered protein. A strinking characteristic of this protein is the vey high number of genetic and physical partners identified so far (233, www.yeastgenome.org). Homologs of KNR4/SMI1 from various yeast species functionally complement phenotypes of the Saccharomyces cerevisiae knr4 null mutant, notably the genes from Candida albicans and Ashbya gossypii (also known as Eremothecium gossypii). The human pathogen C. albicans possesses 2 orthologs to ScKNR4/SMI1: SMI1 and SMI1B. Separate deletions of the two coding genes have been conducted and show different phenotypes (see below). The products of other homolog genes from more distant fungal species may not complement ScKnr4 function, but still display strikingly similar roles related to cell wall synthesis and cellular localization during growth (ex: Neurospora crassa GS1). CONCLUSION : Our results indicate that members of the KNR4/SMI1 gene family code for a group of chaperones, unique in the fungal kingdom, whose particular structural characteristics provide the ability to interact with several partners and to ensure a specific and conserved role in cellular morphogenesis and transcriptional control of cell wall synthesis genes. The cellular localization of these proteins during polarised growth is also characteristic and seems remarkably conserved among fungi. According to a recent structure similarity study, this gene family could originate from bacteria, and may have reached the eukaryote kingdom through viruses (Zhang, et al. Nucleic Acids Research, 4532-52 2011).

Confocal fluorescence microscopy of GS-1-GFP, scale bar 5 μm. 

Neurospora crassa