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Outline of the work:

Proteins must adopt correct tertiary and quaternary structures to fulfill their functions based on the
genetic code. Secretory proteins such as hormones and transmembrane proteins such as hormone receptors
are synthesized on ribosomes bound to the endoplasmic reticulum (ER). Further, these proteins are folded in
the ER, which contains abundant molecular chaperones that assist in correct protein folding. Only correctly
folded molecules are allowed to exit the ER, move along the secretory pathway, and reach their final
destination.

In 1988, it was reported that, when unfolded/misfolded proteins accumulate in the ER, an ER stress
signal is transmitted to the nucleus to induce the transcription of genes encoding ER-resident molecular
chaperones (termed ER chaperones hereafter), resulting in the refolding of unfolded/misfolded proteins that
have accumulated in the ER. This homeostatic response is termed the unfolded protein response (UPR).

Prof. Kazutoshi Mori began analyzing the mechanism of UPR in 1989. It is a transcriptional induction
program coupled with intracellular signaling from the ER to the nucleus. Using budding yeast, he first
identified IRE1 as an ER stress sensor and HAC1 as a UPR-specific transcription factor and then discovered a
unique mechanism by which ER stress sensing by IRE1 results in production of HACI through IREI1-
dependent splicing of HACI mRNA.

Prof. Mori further analyzed the mechanism of the mammalian UPR and clarified that the IRE1-HACI1
pathway is conserved in the form of the IRE1-XBP1 pathway and that the novel ATF6 pathway is functional
in mammals. He revealed that ATF6 is a major regulator of the transcriptional induction of ER chaperones in
response to ER stress and that deletion of the ATF6 gene causes embryonic lethality at a very early
developmental stage in mice and medaka fish.

Therefore, Prof. Mori demonstrated the great importance of protein folding in cells and the body and
redefined our image of the ER from a static to a dynamic organelle. His initiative with regard to elucidating
the molecular mechanism of UPR paved a way for curing various diseases in which ER stress is involved in
their development and progression, such as diabetes, obesity, Alzheimer’s disease, Parkinson’s diseases,
arteriosclerosis, and cancer.
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