
 

Researchers discover new pathway for
attacking cancer cells
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When treating cancer, researchers are always searching for ways to
remove cancer cells while minimizing damage to the rest of the body.
One possible approach is to find processes unique to cancer cells, and
which would allow specific targeting. If such a process can be disrupted,
only those cells would be affected.
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A process (or absence thereof) can be unique to some types of cancer,
and not be present in others. In such a case, we would want a simple way
to recognize whether a particular tumor possesses the unique trait or not.
The implication of this question is whether the tumor would respond to
this or that treatment, allowing us to match a treatment to the patient
who is likely to be helped by it, rather than going by trial and error.

Professor Tomer Shlomi's research group discovered just such a
process—one that may be targeted in cancer cells without causing
damage to healthy ones, findings that have been published in Cell
Metabolism.

The folate cycle is a process essential to DNA and RNA production. As
a result, it is highly important to both cancer cells and healthy cells.
Because DNA production is a critical stage in cell division, and thus in 
tumor growth, the folate cycle is a common target for chemotherapy.
However, for the very same reason, there are significant side effects to
attacking it.

There are, in fact, two folate cycles—one happening in the mitochondria
(an organelle inside the cell), and one in the cytosol (the fluid that fills
the cell). A healthy cell can switch from one to the other. A variety of 
tumor cells, Professor Shlomi's group discovered, rely on the cytosolic
pathway exclusively. The implication is, if treatment were to target the
cytosolic folate cycle, healthy cells would switch to the mitochondrial
cycle and would not be harmed, leaving tumor cells to die.

It remains to recognize whether a particular tumor is indeed one in
which the mitochondrial folate cycle is non-functional, and here too
Shlomi's team provided. RFC is a transporter protein that regulates
intracellular folate levels. Low RFC—low folate. Low folate, the group
discovered, is devastating to the mitochondrial cycle. So low RFC
tumors are the ones that would be affected by cytosolic cycle-blocking
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treatments.

Both the pathway that may be attacked, and the way to recognize which
tumors the attack would be effective against have thus been found.

  More information: Won Dong Lee et al, Tumor Reliance on Cytosolic
versus Mitochondrial One-Carbon Flux Depends on Folate Availability, 
Cell Metabolism (2020). DOI: 10.1016/j.cmet.2020.12.002
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