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Consumption of a certain amount of vegetables and fruits negatively correlates with the incidence of
life-style related diseases including cancer. To clarify the anti-cancer effect of phytochemicals derived
from vegetables and fruits at molecular basis, we focused on phosphorylation-hub protein which
converts various intracellular stimuli into the phosphorylation signals. Apoptosis signal-regulating
kinase 1 (ASK1), a typical phosphorylation hub protein locating at the up-stream of stress-responsible
kinase, SAPK/JNK, converts the intracellular stimuli to phosphorylation signals; ASK1 is also a sort of
MAPKK. In the quiescent cells, intracellular ASK1 binds with thioredoxin (Trx) to inactivate its
biological activity; oxidation of cysteine residues in Trx causes the activation of ASK1. In this study,
we demonstrated for the first time that garlic derived anti-cancer compound, diallyl trisulfide, formed
disulfide bond between cysteine residues in Trx molecule, followed by activation of ASK1 and
formation of so-called signalsome in leukemic cells. This oxidative modification by diallyl trisulfide
of the cysteine residues is a causative of apoptosis in the cells.
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