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Methylmercury is one of the important environmental pollutants that cause severe disorders of the central
nervous system, but its mechanism of toxicity and corresponding biological defense mechanisms remain
largely unknown. We demonstrated previously that ubiquitin-proteasome system is involved in protection of
yeast against toxicity of metylmercury. It is possible to conclude that yeast cells have some protein(s) that
enhances metylmercury toxicity and this toxicity might be reduced by degradation of such proteins mediated
by ubiquitin-proteasome system.

Therefore, we screened yeast deletion library to search proteins that enhance metylmercury toxicity. Yeast
genome is composed of approx 6000 genes, and the yeast deletion library consists of approx 5000 strains with
disruption of each non-essential gene. We found 60 genes whose disruption conferred resistance to
metylmercury. Among these 60 genes, 4 genes (Hom2, Hom3, Vid28 and Whi2) have been reported to
interact with ubiquitin. Therefore, we examined involvement of these proteins in metylmercury toxicity, and
found that yeast cells overexpressing Hom3 or Whi2 exhibit hypersensitivity to metylmercury. By contrast,
the level of sensitivity to metylmercury of yeast cells overexpressing Hom2 or VID28 was not changed. We
also found that Hom3 and Whi2 were ubiquitinated in yeast cells.

These results suggest that Hom3 and Whi2 might enhance metylmercury toxicity, and levels of both
proteins are regulated by ubiquitin-proteasome system.




