
 

Cancer cells grow by exploiting their
neighbours
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Researchers at the University of Oslo and Oslo University Hospital have
discovered that cancer cells grow by stealing energy from neighbouring
cells.

Different types of cancer develop in different ways, but all of them
begin with uncontrolled cell division.

To produce a new cell, an existing cell must duplicate its genetic material
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(DNA) and then divide. Cancer develops when the cell's genetic material
becomes damaged, or 'mutated'.

The mutations cause the cells to divide uncontrollably. Cancer cells
gradually accumulate within the organ in which the growth began,
eventually forming a tumour.

In a new study, researchers at the Centre for Cancer Biomedicine (CCB)
have discovered how cancer cells grow. Using fruit flies, they found that
cancer cells grow by extracting nutrients from their surroundings. These
findings may have an impact on how cancer is treated.

The results are now being published in the journal Nature.

Stealing energy from neighbouring cells

Cancer cells require extra energy throughout the growth process, and so
change their energy consumption compared with healthy cells. When
their healthy neighbours break down proteins into amino acid building
blocks, the cancer cells absorb these and use them to grow.

The cancer cells thus trick their neighbours into supplying them with
energy, and make use of sugars and amino acids from the bloodstream to
grow and divide indefinitely.

"We were very surprised to find that cancer cells absorb nutrients from
their neighbours in the form of sugars and amino acids," says PhD
student and lead author Nadja Katheder.

Fruit flies with cancer

The experiments to find out how neighbouring cells help the
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development of cancer cells were carried out in fruit flies. Fruit flies are
widely used in experimental medical research as model organisms, since
scientists can manipulate their genetic material by adding and removing
genes.

"It means that we can study communication between cells while it takes
place within the organism," explains Tor Erik Rusten, who led the study.
The researcher has been involved in cancer research on fruit flies for
more than 15 years, and emphasizes the importance of using flies.

"This could not have been discovered in any other animal model, other
than perhaps mice," he says

Also occurs in humans

The results of the study are similar to those obtained in studies of human
cells. Researchers at Harvard have demonstrated the transfer of amino
acids between healthy neighbouring cells and cancer cells, in tissues
from patients with pancreatic cancer.

"We can say with great confidence that similar processes occur between
cancer cells and healthy cells in cancer patients, but we do not yet know
whether this happens in all types of cancer," says Rusten.

Self-eating

Through the process of autophagy or 'self-eating', old and damaged cells
are broken down and removed. This is important in order to prevent
proteins from clumping together.

Earlier this year, the Nobel Prize in Physiology or Medicine was
awarded for fundamental studies of the degradation process autophagy.
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The Harvard study found that neighbouring cells break down their own
proteins through the process of autophagy and release amino acids,
which the cancer cells then absorb and use.

However, the cancer cells were unable to grow if the researchers blocked
autophagy in neighbouring cells, or prevented the cancer cells from
absorbing the amino acids. This important finding may lead to the
development of new cancer treatments.

"These studies provide a rationale for testing whether drugs that inhibit
autophagy in healthy neighbouring cells would be useful in conjunction
with conventional cancer treatment," says Rusten.

This approach is being investigated as an experimental treatment in a
number of countries, but not yet in Norway.

"This work is an important breakthrough in cancer research and is very
exciting in terms of future strategies for cancer treatment," says a
delighted Professor Harald Stenmark, Director of the Centre for Cancer
Biomedicine at the Institute of Clinical Medicine and Oslo University
Hospital.

  More information: Nadja S. Katheder et al. Microenvironmental
autophagy promotes tumour growth, Nature (2017). DOI:
10.1038/nature20815
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