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A zinc ion, which is an essential cofactor for a large number of proteins, is
required for the function of various proteins located in both cytosol/nuclei 'andvthe
endoplasmic reticulum (ER)l Here the applicant describes that in yeast cells, the
ER-stress sensor Irel was activated upon zinc deficiency. ER-stressing stimuli

activating Irel are known to include accumulation of unfolded proteins and

- membrane-lipid aberrancy in the ER. 'Accordihg to the applicant’s findings

obtained in the present study, zinc deficiency caused both types of abnormalities.

Namely, depletion of zinc ions from the ER was likely to impair ER protein folding,

which caused formation of protein aggregates containing ER-located molecular
chaperone BiP. | : , 7

Here the applicant also describes that Irel physically interacted with an ER
membrane-located zinc ion transporter Zrgl7, as hemagglutinin epitope-tagged
Irel and Myc epitope-tagged Zrgl7 were co-immuhoprecipitated from yeast cell

- lysates. Althogh the luminal domain of Irel captured ER-located unfolded proteins,

association of Zrgl7 with Irel did not depend on this property of Irel. The .
applicant thus proposes that Irel works on Zrgl7 for a novel biological event.
Under severely zinc-deficient conditions, Irel stabilized Zrgl17. Although it is

/ widely accepted that Irel works as an RNase (in splicing/maturation of mRNAs

encoding transcription factors for ER-protein genes), in this case, its kinase activity
but not RNase activity was crucial. Indeed, upon severe zinc deficiency, Zrgl7 was
phosphorylated in an Irel-dependent fashion. Zrgl7 seems to be important for ER
homeostasis when zinc depletion is severe, since Zrgl7-gene deletion aggravated
ER stress induced by severe but not mild zinc depletion. The applicant thus

 proposes that under mild zinc-deficiency conditions, in which ER stress is not
- severe, the cellular level of Zrgl17 is low and is not required for ER homeostasis.

However, severe zinc depletion strongly activates Irel, which then phosphorylates
and stabilizes Zrg17 for efficient transport of zinc ions from ¢ytosol to the ER.
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