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OVERVIEW

In the Metabolism & Cell Signalling Lab we study the links between
nutrients, cancer and ageing. All our cells integrate signals emanating
from the abundance of nutrients and the nutritional state of the
entire organism. Integration of these signals is key for adjusting
metabolic functions, as well as for energy storage and expenditure,
and importantly, the components of these signalling cascades are
corrupted in cancer and are drivers of the metabolic complications
of chronic nutrient overload. Conversely, dietary restriction regimes
are extremely efficacious interventions against tumorigenesis, both
delaying tumour development and boosting the efficacy of some
therapies. However, we still ignore the fundamental molecular
underpinnings of such protective effects. We combine mouse
genetics and cell biological tools to gain insight into the genetic
and environmental corruptions of nutrient signalling cascades,
aiming to conceive therapeutic interventions in the context of
cancer, obesity, and the process of ageing.

“We have dissected an
important molecular link
between obesity and the
elevated risk of pancreas
cancer, and, surprisingly, it
involves the anomalous and
chronic activation of immune
cells by excessive nutrients.”

RESEARCH HIGHLIGHTS

Pancreas cancer has a dismal outcome, with 9 out of 10 patients
succumbing to the disease within 5 years of diagnosis. As with many
other cancers, being obese is arisk factor for pancreas cancer. While
we still do not fully understand why this association exists, strong
evidence points to the involvement of a moderate inflammatory
state of the pancreas seen in conditions of nutrient overload. In
the laboratory, we have generated genetically engineered mice
with amoderate increase in nutrient signalling to mTOR, a master
cellular regulator of metabolism. These mice are useful because they
recapitulate the cellular effects of chronically increased nutrient
signalling. Strikingly, we found that these mice exhibit spontaneous
alterationsin the pancreas, with moderate inflammation and other
histological features typically preceding transformation of the

pancreas. Surprisingly, these cancer-related changes were fostered
by the signalling of increased nutrient availability via the Rag GTPase
pathway when present in immune cells, not in epithelial cells of the
pancreas. Moreover, immune cells with increased nutrient signalling
blocked the normal resolution of spontaneous damage. And most
importantly, these immune cells contributed to the transformation
ofthe pancreas epithelium when oncogenic mutations were present.
Collectively, our work dissects one signalling pathway activated
by nutrient overload that, in a non-autonomous manner, fosters
pancreas inflammation, blocks recovery from damage, and pushes
the pancreas towards transformation when mutations are present
in the epithelial cells. B

FIGURE 1 Oncogenic mutations are
essential for driving pancreas cancer, but
equally essential is the accompanying
inflammation. We have found that

increased nutrient signalling in immune
cells (as seen in obesity) is a push that
oncogenic mutations require to induce
full-blown pancreas cancer.
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