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The Corcoran laboratory focuses on developing new and effective therapies for
gastrointestinal cancers, including colorectal, pancreatic, stomach, and esophageal
cancers, by targeting the specific survival signals that are active in a given patient’s
cancer. Our research utilizes targeted therapies, which are drugs that inhibit
signaling pathways activated by the specific mutations that drive individual
tumors. Since cancer cells often become resistant to these targeted therapies
by activating alternative signaling pathways, we focus on identifying these key
resistance signals in cancer cells. We utilize this information to devise effective
combinations of targeted therapies that anticipate and ultimately overcome
these mechanisms of drug resistance. Overall, our goal is to develop promising
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therapeutic strategies that can be evaluated in clinical trials for patients whose
cancers are driven by specific mutations.
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Targeted therapy strategies for
gastrointestinal cancers

devise combinations of targeted agents that

Historically, the standard clinical approach

BRAF-mutant colorectal cancer

for patients with advanced cancers has
been to treat all patients with the same
tumor type with the same generalized
chemotherapy strategy. However, even
among patients with the same type of tumor,
the genetic mutations driving tumor growth
in each individual patient can be vastly
different. As an alternative approach, by
identifying the key gene mutations present
in an individual patient’s tumor, we can
“personalize” therapy by matching each
patient with specific therapies that target
those mutations essential for tumor growth.
Our laboratory focuses on developing
targeted therapy strategies directed against
specific mutations commonly found in
gastrointestinal cancers, including cancers
with BRAF and KRAS mutations. However,
while targeted therapy strategies can lead to
dramatic tumor responses, clinical benefit is
often limited by the ability of tumor cells to
evolve and develop resistance to therapy. By
identifying and understanding the key signals
driving resistance, our laboratory aims to
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can overcome or even prevent resistance.

BRAF mutations occur in 10-15% of
colorectal cancers and confer poor
prognosis. While BRAF inhibitors have shown
dramatic anti-tumor activity in melanomas
harboring BRAF mutations, these agents
are ineffective in BRAF-mutant colorectal
cancers. Therefore, our laboratory has
focused on determinants of resistance to
BRAF inhibitors in BRAF-mutant colorectal
cancers. We have found that reactivation of
the MAPK signaling pathway (often mediated
through EGFR), contributes to the relative
insensitivity of BRAF mutant colorectal
cancers to BRAF inhibition. However, we
found that combining BRAF inhibitors with
EGFR and/or MEK inhibitors can overcome
resistance, leading to improved efficacy
(Cancer Discovery, 2012). We have also
identified multiple mechanisms of resistance
that can arise to these newer BRAF
inhibitor combinations, and are utilizing this
information to develop therapeutic strategies
to surmount resistance (Cancer Discovery,
2015; Cancer Discovery, 2018).
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Response and resistance in BRAF-mutant colorectal cancer. (Left) Example of a dramatic tumor
response in a patient treated with the combination of a BRAF and a MEK inhibitor. (Right) KRAS
amplification (red probes) can lead to BRAF inhibitor resistance in BRAF mutant colorectal
cancer patients.
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KRAS is the most commonly mutated
oncogene in human cancer, mutated in ~20%
of all cancers, including pancreatic (~90%)
and colorectal cancers (~40%). Currently
no effective therapies exist for KRASmutant cancers because KRAS itself has
proven difficult to target directly with small
molecules. Currently, our work focuses on
identifying novel target pathways in KRASmutant cancers through hypothesis-based

RAS-MAPK pathway as described in a recent
publication (Clinical Cancer Research, 2020).

Translational Oncology
The overall goal of our research is to
develop improved treatments for patients
with gastrointestinal cancers and to identify
molecular markers that may help us identify
those patients most likely to respond to a
given therapy. As such, our laboratory takes
a highly translational approach to bringing
new therapeutic strategies into the clinic for
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