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Role of HSF1 in the mitochondrial unfolded protein response in mammals
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Protein homeostasis or proteostasis is highly related with orgamismal health and fitness.
Mitochondria is a central hub of metabolism and signaling cascades, whose dysfunction is
associated with age-related neurodegenerative diseases. The mitochondrial unfolded protein
response (UPR™) is characterized by the transcriptional induction of mitochondrial chaperone
and protease genes in response to impaired mitochondrial proteostasis, and is regulated by
ATF5 and CHOP in mammalian cells. However, detailed mechanisms underlying the UPR™ are
currently unclear. In this study, we showed that the heat shock transcription factor (HSF1) is
required for activation of mitochondrial chaperone genes, including HSP60, HSPI0, and
mtHSP70, in mouse embryonic fibroblasts during the UPR™. Pharmacological inhibition of
different functional sites of mitochondria, including matrix chaperone TRAP1, protease Lon, or
electron transfer chain complex 1, or knockdown of TRAPI, induced the set of mitochondrial
chaperone genes in a manner dependent on HSF1. A coactivator protein SSBP1 1s differently
required for the expression of these chaperone genes, depending on the genes and stress
conditions. HSF1 was significantly translocated into the nucleus, formed a DNA-binding trimer,
and was phosphorylated at Ser326 during the UPR™. HSF1 occupied promoters of
mitochondrial chaperone genes and its occupancy was enhanced during the UPR™. Of note,
HSF1 occupancy was remarkably enhanced on HSP60/HSP10 promoter. Furthermore, HSF1
supported maintenance of mitochondrial function in the same conditions. These results
elucidated that HSF1 is required for induction of mitochondrial chaperones during the UPR™,
and suggested that it is one of guardians for mitochondrial function under conditions of
1mpaired mitochondrial proteostasis.
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Role of HSF1 in the mitochondrial unfolded protein response in mammals
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HSF1 is required for induction of mitochondrial chaperones during the mitochondrial unfolded protein response
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