
 

'Dustman' protein helps bin cancer cells
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Cancer researchers have discovered a new 'dustman' role for a molecule
that helps a drug kill cancer cells according to a study, published in the
journal Proceedings of the National Academy of Sciences (PNAS), today.

The new findings point to a possible test that could identify patients who
would be most responsive to a new class of cancer drugs and also those
who might develop resistance, as well as suggesting new approaches to
discovering more effective drugs.

The study, by Cancer Research UK-funded scientists at The Institute of
Cancer Research, London, shows that a molecule – known as 'Cullin-5'
(CUL5) – behaves like a combined cleaner and dustman: sweeping up
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the proteins that tell cancer cells to divide continuously and consigning
them to the cellular 'dustbin' for disposal.

Their study shows that CUL5 works in opposition to another important
molecule called HSP90 – one of the guardians of a cell's dividing
machinery – which scientists are already trying to block with drugs to
stop cancer cells dividing.

Scientists found that when cancer cells are treated with drugs that block
HSP90, the cleaning protein (CUL5) immediately stepped in to 'bin' the
proteins that were telling the cancer cell to keep dividing.

CUL5 also helps to pull the 'dividing-signal' proteins away from the
protective shelter of HSP90, and labels them with a tag that sends them
straight to the cellular dustbin – effectively stopping cancer in its tracks.

Based on their findings, the researchers think that some patients may be
resistant to the HSP90-blocking drugs if their cancer cells have lower
amounts of CUL5.

Conversely, the drugs may work better in patients with higher CUL5
levels.

Professor Paul Workman, study lead, deputy chief executive of The
Institute of Cancer Research, London and Cancer Research UK life
fellow, said: "We've known for some time that drugs that block HSP90
have great potential as treatments for cancers such as breast, bowel, lung
and skin, and we had an initial clue that the protein CUL5 may be
involved in some way in how these drugs work.

"Our new research shows that CUL5 is not only vital in the response of
cancer cells to HSP90 inhibitors but also reveals surprising insights into
precisely how it works by acting at several different levels.
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"What also surprised us was that CUL5 gets rid of many more of the
cancer-causing proteins than we'd previously imagined and that it's
effective across several types of tumour. This suggests that a test for
CUL5 in patients could help us tell whether they might respond to
HSP90-blocking drugs, as well as pointing to new targets to develop
more effective drugs."

Workman and his team are responsible for the discovery of one of the
world-leading HSP90 inhibitor drugs, known as AUY922, which is being
tested in large-scale trials in patients with drug-resistant breast and lung
cancer.

Professor Nic Jones, Cancer Research UK's chief scientist, said:
"There's still a lot we need to find out about HSP90, CUL5 and the other
molecules involved in controlling how a cell divides, but studies like this
make that picture clearer and give scientists potential new avenues to
investigate.

"As we find out more about the molecules that cause cancer cells to keep
dividing, it will help doctors to better tailor treatments for patients."

  More information: Samant, RS et al. The E3 ubiquitin ligase Cullin-5
modulates multiple molecular and cellular responses to HSP90 inhibition
in human cancer cells (2014) Proceedings of the National Academy of
Sciences. DOI: 10.1073/pnas.1322412111
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