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The research goal of the Hata laboratory is to advance targeted therapies to
beneﬁt patients with lung cancer. Our research focuses on understanding the
biological underpinnings of sensitivity and resistance of oncogene-addicted lung
cancers (those with activating genetic alterations EGFR, ALK, KRAS, etc.) to small
molecule inhibitors of growth and survival signaling pathways. Our studies are
highly translational, integrating assessment of clinical specimens with generation
and analysis of patient-derived cell culture and mouse tumor xenograft (PDX)
models, and are performed in close collaboration with clinicians in the MGH
Thoracic Oncology group. This has enabled us to identify a number of promising
therapeutic approaches for overcoming mechanisms of intrinsic and acquired
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drug resistance. More recently, we have begun to focus on understanding how
cancer cells adapt and evolve during the course of therapy in order to identify
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ﬁndings into clinical trials.
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resistance. We also culture tumor cells from
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Mechanisms of acquired drug
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Lung cancers that harbor activating EGFR

to functionally interrogate pathways that
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mutations and ALK-translocations are

contribute to drug resistance. These models
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also allow us to test novel therapies and
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EGFR and ALK tyrosine kinase inhibitors,

select the most promising for clinical trials.
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respectively. However, even though most
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patients experience dramatic responses,
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drug resistance invariably develops leading

Targeting apoptotic regulators to
overcome intrinsic resistance to
targeted therapies
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to disease relapse. Similar patterns
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kinases such as EGFR and ALK, effective
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therapies for KRAS mutant lung cancers
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have remained elusive to date. The recent
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discovery of covalent inhibitors of the KRAS
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G12C oncoprotein have renewed hope that
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biopsies as cell lines or PDX models in order

Despite the success in targeting oncogenic
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EGFR mutant lung cancers can develop acquired resistance to EGFR inhibitors (e.g. acquisition of
the gatekeeper EGFRT790M mutation) by selection of pre-existing EGFRT790M cells, or via evolution of
initially EGFRT790M-negative drug tolerant cells that then develop the mutation during the course
of treatment. EGFRi denotes EGFR inhibitor treatment, such as geﬁtinib or erlotinib. Reproduced
from Hata and Niederst, et al. Nature Medicine 2016.
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