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SIGNAL TRANSDuCTION
Lewis Cantley, PhD, Chief — The Division of Signal Transduction is a non-clinical division with a
focus on determining the molecular mechanisms of cellular responses to growth factors, hormones
and other regulators of cell function. The major goal of the Division is to elucidate biochemical
mechanisms that control cell growth, cell survival, cell migration and cell cycle entry and to identify
defects in these pathways that lead to human diseases such as cancer, insulin resistance, diabetes,
obesity, immune defects and cardiac hypertrophy. Importantly, there is a major interest in validating targets, such as protein kinases and lipid kinases, for pharmaceutical intervention in these
diseases.

Highlights
Research in the Division of Signal Transduction
this year resulted in the discovery of a new metabolic pathway that uncouples glycolysis from
ATP production. This research, published in Science in 2010, provides a partial explanation for
the well-known observation that most cancer
cells consume glucose at much higher rates
than normal tissues (known as the Warburg
Effect in recognition of Otto Warburg, the Nobel Laureate scientist who made this discovery
more than 80 years ago). This research has suggested novel ways to target metabolic enzymes
for treating cancer. These and other studies
from the Division have suggested explanations
for links between diabetes, obesity and cancers.
Research from Division members over the past
year also provided insight into the biochemical
mechanisms by which the frequently mutated
oncogenes, K-Ras and PI3K drive tumor formation. These studies have suggested new ways to
develop drugs to target these oncogenes and
new biomarkers for predicting cancers that are
likely to respond to these drugs.

Translational research activities are, indeed,
strongly supported by the Division. Dr. Cantley is
the Principal Investigator on a Stand Up to Cancer (SU2C) Dream Team Translational Research
Grant focused on targeting the PI3K pathway
in women’s cancers. Under this grant, a team
of basic scientists and clinicians are working
together to discover approaches that will predict which patients will respond to a new class
of drugs called PI3K pathway inhibitors. Their
success will contribute to accelerating drug
approvals and, ultimately, provide techniques
for personalized cancer treatment that can be
incorporated into standard practice. Through
SU2C’s encouragement, the exchange of materials and ideas by team members working in
breast, ovarian and endometrial cancers will
help us accelerate the cure for all three cancers.
As a result, the team’s work may demonstrate a
new paradigm for women’s cancers clinical trials and collaborative translational team science.
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Honors and Awards

Faculty

Lewis Cantley, PhD – Received the 2011 Pasarow
Award for Cancer Research . He also received the 2011
Katharine Berkan Judd Award for cancer research from
Memorial Sloan Kettering Cancer Center .

John Asara, PhD
Lewis Cantley, PhD
Akash Patnaik, MD, PhD
Atsuo Sasaki, PhD
Stephen Soltoff, PhD

Research from the Division of Signal
Transduction is providing biochemical
explanations for how obesity and
diabetes are linked to increased risk for
cancer.
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