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Grx3/Grx4 glutaredoxins is required for the oxidative stress response in budding yeast
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ABSTRACT

This study demonstrates that both monothiol glutaredoxins Grx3 and Grx4 physically interact
with the MAPK SIt2 forming a complex involved in the cellular response to oxidative stress.
The simultaneous absence of Grx3 and Grx4 provokes a serious impairment in cell viability,
Slt2 activation and RIm1 transcription in response to oxidative stress. Both in vivo and in vitro
results clearly show that SIt2 can independently bind either Grx3 or Grx4 proteins. Our results
suggest that SIt2 form iron/sulphur bridged clusters with Grx3 and Grx4. For the assembly of
this complex, cysteines of the active site of each Grx3/4 glutaredoxins, glutathione and specific
cysteine residues from Slt2 provide the ligands. One of the ligands of SIt2 is required for its
dimerisation upon oxidative treatment and iron repletion. These interactions are relevant for the
oxidative response, given that mutants in the cysteine ligands identified in the complex show a
severe impairment of both cell viability and SIt2 phosphorylation upon oxidative stress. Grx4 is
the relevant glutaredoxin that regulates Slt2 phosphorylation under oxidative conditions
precluding cell survival. Our studies contribute to extend the functions of both monothiol

glutaredoxins to the regulation of a MAPK in the context of the oxidative stress response.
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