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The regulatory effects of the 5,7,2’-trihydroxyflavone and
5,7-dimethoxyflavone on the endogenous CBF1-dependent Notch
signaling
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Notch signal pathway plays the critical roles in cell proliferation, differentiation, and
apoptosis. In the prevailing model for Notch signaling, the activated Notch receptors
enhance the expression of their target genes via both CBF1-dependent and
-independent pathways. Deregulated expression of Notch receptors, ligands, and their
targets is observed in numerous malignancies.



Recently, the platform to screen the drugs modulating the endogenous Notch signal
pathway had been established. In the present study, 5,7,2’-trihydroxyflavone and
5,7-dimethoxyflavone were demonstrated to activate the endogenous
CBF1-dependent Notch signaling with the dose-dependent and time-dependent
manners in K562 cell. In addition, the Notchl mRNA expression was not affected
after the treatment with these two flavonoids. Furthermore, the activation of Notch
signaling by these two flavonoids was reversed after the treatment of the
gamma-secretase inhibitor MG132. Therefore, the control of Notch1l transcript might
not be involved in the activation of endogenous CBF1-dependent Notch signaling by
these two flavonoids.

In flow cytometry analysis, the results revealed GO/G1 arrest by these flavonoids in
K562 cells. Furthermore, these two flavonoids increased the expression of the cell
cycle-related proteins such as hyperphosphorylated Rb, Rb, and cyclin A, and
decreased the expression of E2F-4 protein. Additionally, erythroid differentiation of
K562 cells was promoted by 5,7,2’-trihydroxyflavone and 5,7-dimethoxyflavone. By
colony-forming assay in soft agar, the colony number was decreased after the
treatment with these flavonoids in K562 cells.

By reporter gene assay, 5,7-dimethoxyflavone also enhanced the promoter activity of
c-Myc gene which is activated by the CBF1-independent Notch signaling. In addition,
the activity of reporter gene containing NF-kappa B response elements was also
up-regulated in the presence of 5,7-dimethoxyflavone but not
5,7,2’-trihydroxyflavone.

Taken together, both 5,7,2’-trinydroxyflavone and 5,7-dimethoxyflavone exhibit the
therapeutic potential in the tumorigenesis of K562 cells. However, it needs to be
further dissected the regulating mechanism of endogenous CBF1-dependent Notch
signaling by 5,7,2’-trihydroxyflavone and 5,7-dimethoxyflavone.



