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The main interest of my research is to study the HER2-directed therapies in breast cancer. HER2 protein levels in cancerous cells
may be 100 times those seen in normal cells. This is most commonly a consequence of gene amplification and occasionally due
to transcriptional alterations. HER2 gene amplification leads to increased transcription of mMRNA and synthesis of HER2 protein.
In breast cancer, 92% of cases of HER2 protein overexpression are a consequence of HER2 gene amplification. HER2
overexpression occurs in all stages of breast carcinoma and has not been identified in benign breast disease. This suggests that
HER2 is not amplified before the onset of true malignancy. Overexpression is maintained in metastatic lesions, suggesting a
continuous function for HER2.

Down-regulation of HER2 with anti-HER2 antibodies has emerged as a viable therapeutic strategy for HER2-overexpressing
breast cancers and other tumors, providing impetus for physiologic and pharmacologic means to achieve HER2 down-regulation.
Both physiological (e.g. via EGF-induced heterodimerization with EGFR) and pharmacological (using anti-HER2 antibodies and
ansamycin antibiotics such as GA) down-regulation of HER2 have been linked to induction of receptor ubiquitinylation, which
apparently targets the modified receptor for lysosomal and proteasomal degradation.

We have demonstrated that apigenin preferentially inhibited the growth of HER2-overexpressing breast cancer cell lines but not
the lines expressing basal levels of HER2. We also demonstrated for the first time that apigenin induces cell growth inhibition of
HER2-overexpressing breast cancer cell lines accompanied by the overexpressing breast cancer cell lines accompanied by the
induction of apoptosis processes. Investigation of the signal molecules that may be involved during the induction of apoptotic
processes showed that components of the cell survival pathways are affected in apigenin-treated HER2-overexpressing breast
cancer cell lines. We have shown that degradation of HER2 in cells exposed to apigenin led to HER3 dephosphorylation, loss of
its association with PI3K, and a rapid decline in Akt activity. Functional inhibitors of Akt might be expected to inhibit tumor cell
growth and increase their sensitivity to stimuli that induce apoptosis. We also showed that the apigenin inhibits Akt function in
tumor cells in a complex manner. First, apigenin directly inhibited the PI3K activity, upstream mediator of Akt, and indirectly
caused an inhibitory effect on Akt kinase activity. In addition, we proposed that the apigenin-induced cellular effects result from
loss of HER2 and HER3 expression with subsequent inactivation of PI3K and Akt in cells that are dependent on this pathway for
cell proliferation and inhibition of apoptosis. Our previous study shows that apigenin-induced degradation of mature HER2
involves polyubiquitination of HER2 and subsequent hydrolysis by the proteasome. Apigenin-stimulated ubiquitination of HER2
occurred rapidly and was easily detectable on anti-ubiquitin immunoblots within 1 h of adding apigenin to cellsat 40 M. The
ubiquitination of HER2 occurred prior to any measurable decrease in HER2 protein levels, suggesting that conjugation of HER2
to ubiquitin was a prerequisite to its degradation. In conclusion, the results of this study provide mechanistic evidence that
apigenin induces apoptosis by depleting HER2 protein and, in turn, suppressing the signaling of the HER2/HER3-PI3K/Akt
pathway. The apoptosis-inducing ability of apigenin, in conjunction with its low toxicity and non-mutagenic nature, makes it a

potentially effective chemopreventive and therapeutic agent against HER2-overexpressing breast cancers.
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APOPTOSIS

Proposed model for apigenin-induced apoptosis in HER2-overexpressing breast cancer cells. Apigenin induces apoptosis through
proteasomal degradation of HER2/neu and, in turn, suppress the survival signaling of HER2/HER3-PI3K/Akt pathway. The

suppression of survival signaling is also associated with induction of cytochrome c¢ release and caspase-3 activation in

HER2-overexpressing breast cancer cell lines.
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