Inhibition of hTERT/telomerase/telomere as an important mechanism mediating therapeutic efficacy of third generation EGFR inhibitors in EGFR mutant lung cancer 
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[bookmark: _GoBack]Telomere maintenance via telomerase reactivation is linked to uncontrolled cell growth and thus is a cancer hallmark and an attractive cancer therapeutic target. The inevitable development of acquired resistance to osimertinib (AZD9291), an FDA-approved 3rd generation EGFR tyrosine kinase inhibitor (EGFR-TKI) for the treatment of patients with advanced non-small cell lung cancer (NSCLC) harboring EGFR activating or T790M resistant mutations, limits its long-term clinical benefit. To understand the underlying resistance mechanisms and develop mechanism-driven strategies to manage acquired resistance, we identified downregulation of the expression of hTERT gene, which encodes a catalytic subunit of telomerase, in osimertinib-treated human EGFR-mutant (EGFRm) NSCLC cells in a c-Myc-dependent manner accompanied with inhibition of telomerase and telomere and induction of telomere dysfunction. In various osimertinib-resistant EGFRm NSCLC cell lines, basal hTERT levels were elevated with increased telomerase activity and telomere length and cells were insensitive to osimertinib modulation. hTERT elevation was also detected in the majority of EGFRm NSCLC tissues relapsed from EGFR-TKI treatment. Knockdown of hTERT or chemical inhibition of telomerase or telomere in osimertinib-resistant cell lines enhanced cell sensitivity to osimertinib, whereas enforced overexpression of ectopic hTERT gene in sensitive cells conferred resistance to osimertinib, suggesting a critical role of hTERT/telomerase or telomere in modulating the responses of EGFRm NSCLC cells to osimertinib. Osimertinib combined with the telomere inhibitor, 6-Thio-dG, effectively inhibited the growth of osimertinib-resistant tumors, regressed EGFRm NSCLC patient-derived xenografts, and delayed the emergence of acquired resistance to osimertinib, warranting clinical validation of this strategy to manage osimertinib acquired resistance. (This work was supported by NIH/NCI UG1 CA233259, R01 CA223220, R01 CA245386, and SPORE P50 CA217691).


