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Abstract

Lung cancer causes severe morbidity and mortality in millions of patients globally each
year. Anaplastic lymphoma kinase (ALK) mutations mediate initiation and progression of
lung cancer in adults and young adults. However, the ways in which ALK interacts with
genetic factors to trigger a variety of signaling pathways remain poorly understood. We
investigated the transcription factor Zfp148, which represses activation of tumor suppressor
p53, and downstream signaling targets of ALK fusion proteins in patient-derived non-small-
cell-lung-cancer (NSCLC) cell lines. In addition, we investigated the efficacy of the United
States Food and Drug Administration (FDA)-approved ALK inhibitors brigatinib, alectinib,
lorlatinib, crizotinib, and ceritinib as modes of therapy in patients with lung cancer. The
cumulative data reported in this thesis shed light on the interplay between ALK mutations
and the signaling pathways triggered by ALK in the process of cancer development. Our
goal is to understand underlying molecular mechanisms in patient-derived cell lines and to
identify drug combinations to treat ALK-driven NSCLC. To increase our understanding of
differences between two clinical variants of ALK fusion proteins (EML4-ALK variant 1
and variant 3) in NSCLC, we investigated how these variants influence the activity of
downstream signaling. We showed that triapine inhibitors of the RRM2 have synergistic
effects preventing DNA repair, cell cycle regulation, and ALK activation when given in
combination with ALK inhibitors in patients with NSCLC expressing EML4-ALK fusion
proteins.
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