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Abstract:

Despite the great success of the selective CDK4/6 inhibitors in treating Estrogen receptor
positive (ER)+/ HER2- metastatic breast cancer (MBC), acquired and intrinsic resistance remain
inevitable. To date, there are no known reliable biomarkers for predicting treatment response or
to redirect therapy and overcome resistance to CDK4/6 inhibitors in the clinic. Preliminary
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findings collected by the Side Out 3 (SO3) trial (ClinicalTrials.gov ID: NCT03195192), a clinical
study aiming at identifying predictive markers of response to endocrine therapy (ET) in
combination with CDK4/6 inhibitors, showed that increased expression of the epigenetic
regulator EZH2 was associated with lack of response to treatment. Using a combination of
observational and mechanistic approaches, this study aimed at understanding the role of EZH2
in the development of resistance to CDK 4/6 inhibitors in ER+/HER2- metastatic breast cancer
and exploring its potential as a therapeutic target to redirect treatment. To investigate EZH2 role,
isogenic ER+/HER2- breast cancer model systems with stable acquired resistance to CDK4/6
inhibitors palbociclib and abemaciclib were developed. To determine if EZH2 expression alone
is sufficient to modulate response to CDK 4/6 inhibition, EZH2 overexpression was induced in
non-resistant cells through lentivirus transduction. To assess EZH2 therapeutic potential, EZH2
was knocked down in CDK4/6 resistant cell lines with shRNA transfection and response to
treatment with two EZH2 inhibitors, Tazemetostat and MS1943, was compared across parental
and resistant cell lines in 2D and 3D culture. Taken together, our data suggest that EZH2 may
represent a new therapeutic target in ER+/HER2- MBCs that are resistant to CDK 4/6 inhibition
in combination with ET. Our data also indicate that resistance to treatment may be driven
through EZH2 non-canonical activities opening new opportunities for developing new precision
targeted approach for MBC patients.

Hit#

20f 2



