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Carcinogenesis can be divided into three steps: initiation, promotion and progression.
Tumor promotion comprises the selective clonally expansion of initiated cells and
subsequently cell transformation occurs after pre-neoplastic cell for a long time. Polyphenols
have been reported to interact with cell transformation, however, carcinogenesis-related
molecular targets and mechanisms of bioactive dietary compounds are little known.

Myricetin (3,3',4',5,5',7-hexahydroxyflavone), one of the major flavonols in onions, berries
and grapes, has been reported to have various biological effects, such as antioxidant. In this
study, colbny assay revealed that myricetin strongly inhibited epidermal growth factor
(EGF)- or 12-O-tetradecanoylphorbol-13-acetate (TPA)-induced cell transformation. To
further elucidate the chemopreventive effects of myricetin, the signal transduction pathway
and molecular targets by myricetin were investigated. ‘

The results showed that myricetin inhibited EGF-induced phosphorylation of JAX 1, but not
JAK?2 and EGFR. Myricetin also inhibited TPA-induced Akt phosphorylation and kinase
activation. Binding data reveéled that myricetin targeted JAK1, PI3Ka, Akt and
MEKUI/ERK. Moreover, myricetin bound to PI3Ka and Akt in ATP-binding site competitive
with ATP. Molecular modeling revealed that myricetin bound to ATP-binding site and
activation-loop of PI3Ka and Akt, and activation-loop of ERK. These data suggest that
myricetin targets JAK1, PI3Ka, Akt and MEKI1/ERK. To clarify intracellular signaling of
molecular targets, the action of JAK1/STAT3 and Ak/AP-1 signaling by myricetin were
further investigated. The results revealed that 1) muyricetin inhibited EGF-induced
phosphorylation, - transcriptional and DNA-binding activities of STAT3. Furthermore,
JAK1/STAT3 signaling is proved to be involved in EGF-induced cell transformation by
JAK1 specific inhibitor, piceatannol. These data suggest that myricetin targets JAKI
molecule to inhibit JAK1-mediated STAT3 activation and cell transformation; 2) Myricetin
inhibited TPA-induced transcriptional and DNA-binding activities of AP-1. Cyclin D1 is one
of the important target genes of Akt/AP-1 signaling and associated with cell transformation.
Myricetin suppressed the expression of cyclin D1 mRNA and protein, subsequently arresting
TPA-induced cell cycle progression. These data suggest that myricetin targets the
ATP-binding site of PI3Ko.-and Akt to arrest PI3K o/ Akt-mediated cell cycle and inhibit cell
transformation. : .

These findings will give new insights into understanding cancer chemopreventive function

of myricetin at molecular level.
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