
 

Untangling a cancer signaling network
suggests new roadmap to tumor control
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In this advanced age of molecular sleuthing, a research team led by
Georgetown Lombardi Comprehensive Cancer Center have findings that
suggest tumors will eventually become resistant to drug inhibitors of a
common cancer pathway (dubbed YAP/TAZ), now in preclinical
development. But in the same study, published in Developmental Cell,
they posit that pairing those inhibitors with another drug, now on the
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market, may deliver that desired fatal blow.

"Our study supports the benefit that YAP/TAZ inhibitors may initially
offer benefit in treating a wide variety of tumors, but by drilling deep
into how they would work, we also found a potential way to extend their
benefit to patients," says the study's senior investigator, Chunling Yi,
Ph.D., associate professor in the Tumor Biology Program at Georgetown
Lombardi.

The YAP/TAZ pathway is known to act as central players in growth,
survival, and spread of a number of tumors—such as breast, colorectal,
liver, pancreatic and kidney cancers.

What Yi and her team, which included researchers from France and the
University of Pennsylvania, did was to investigate exactly how this
pathway aided cancer cells so effectively.

They knew that YAP and TAZ act like genetic cousins. They have very
similar functions, the features of their proteins are alike, and because of
this, they act as a back up for each other. "This is nature's way of
producing redundancy," Yi says.

YAP and TAZ are part of the "Hippo" signaling pathway, which includes
both tumor suppressors and oncogenes. YAP and TAZ proteins are
oncogenic, and in some tumors, one or the other, or both, are over-
expressed. The Hippo name refers to the fact that if mutations in tumor
suppressors in this pathway, or expression of the oncogenes, can lead to
uncontrolled growth.

To wit, a member of Hippo pathway, Merlin/NF2, is a tumor suppressor
which, when mutated, leads to development of some kidney cancers as
well as the inherited syndrome neurofibromatosis type 2 (NF2), a
nervous system tumor syndrome that mainly afflicts children. Yi has
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long studied NF2, and in this study she sought to see what interaction
YAP/TAZ has with NF2. Using mouse models, the team found that
silencing the YAP/TAZ pathway shrinks NF2 deficient tumors.

That finding validated the benefit of using a YAP/TAZ inhibitor, but
researchers proceeded to look under the hood—why did the tumors
shrink?

They found that YAP/TAZ promotes growth because they function as a
metabolic regulator; they maintain the flow of energy producing by
glucose (sugar) to cancer cells in order to build all the new cellular
components required to expand and grow.

The team further discovered that YAP/TAZ inhibition impedes the use
of glucose, forcing cancer cells to use their own mitochondria for energy
production. (YAP/TAZ independently suppress a cancel cell's use of its
own mitochondria, Yi says, because exclusive use of that powerhouse
can be toxic to cells.) The result was that the mitochondria in the NF2 
cancer cells became dysfunctional upon YAP/TAZ inhibition and
produced a lot of oxidative stress that damaged the tumor cells,
shrinking them and shutting down growth.

Over time, however, other signaling pathways come into play that allows
tumor cells to rewire their metabolic network to survive the new nutrient
conditions, rendering them independent of the YAP/TAZ molecular
pathway. The researchers found that use of trametinib (approved in 2013
for treatment of melanoma) or similar drugs in addition to YAP/TAZ
inhibitors disrupted that cross-talk, and may provide a way to counter the
resistance that YAP/TAZ-driven cancers develop to YAP/TAZ
inhibiting drugs.

"Our work unravels a complex metabolic and signaling circuitry centered
around YAP/TAZ that governs the growth and survival of cancers," she
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says. "It provides a map to follow for clinical testing."
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