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The aim of this study was to clarify how biochemical changes triggered by
heat and radiation stimulate antitumor activity. Hyperthermia decreased the expression levels of
MAP3K such as TAK1, RAF1, and MEKK2 but not the downstream MAP2K and MAPK members. The
hyperthermia-induced degradation of TAK1 and MEKK2 was rescued by either the proteasome inhibitor
MG132 or the calpain inhibitor ALLN; however, RAF1 was not affected by the inhibitors. Heat induced
downregulation of RAF1. X-irradiation

did not significantly change the expression of MAPK family members. Hyperthermia increased [Ca2+]i
and calpain | expression. An in vitro cleavage assay demonstrated that TAK1 and MEKK2 are calpain 1
substrates. Knockdown of TAK1, RAF1, and MEKK2 suppressed cell proliferation and clono?enicity.
MAP3Ks such as TAK1, RAF1, and/or MEKK2 play crucial roles in cell proliferation and clonogenicity
and are potential molecular targets for hyperthermia-induced radiosensitizaion.
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