Autophagy inhibition overcomes clinically acquired resistance to BRAF inhibition in brain tumors
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Kinase inhibitors are effective in cancer treatment but beneficial effects are almost invariably short-lived because tumors become resistant to the inhibitor.
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 Current strategies to circumvent such resistance involve targeting the same pathway another way or inhibiting a parallel pathway. Here we report that it is possible to overcome clinically acquired resistance to the BRAF inhibitor vemurafenib in BRAFV600E mutant brain tumors by targeting a completely different cellular process. BRAFV600E mutation occurs in a high proportion of children’s brain tumors and we previously reported
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 that these brain tumor cells are autophagy-dependent. We also reported a patient who was successfully treated after failure of vemurafenib by adding the autophagy inhibitor chloroquine (CQ) to vemurafenib suggesting that autophagy inhibition overcame kinase inhibitor resistance. To test this, we modeled acquisition of vemurafenib resistance in brain tumor cell lines and found that both genetic and pharmacological inhibition of autophagy could overcome vemurafenib resistance. To evaluate clinically-acquired drug resistance, we tested tumor slices and primary tumor cells from patients with resistance to vemurafenib. Pharmacological inhibition of autophagy reversed vemurafenib resistance, inhibited tumor cell growth, and increased tumor cell death in vitro; moreover, when it was possible to test, the same patients had favorable clinical responses when CQ was added to vemurafenib. Our results provide proof of concept for a fundamentally different way to circumvent kinase inhibitor resistance in cancer therapy and suggest a strategy for improved treatment of a large proportion of children’s brain tumors that could be rapidly tested in clinical trials.

