
 

New targeted therapy blocks metabolism in
brain cancer cells with genetic vulnerability
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A microscope image of brain cancer cells, a glioma tumor type known as
anaplastic astrocytoma. Credit: Wikimedia/ CC BY-SA 3.0

Researchers at The University of Texas MD Anderson Cancer Center
have developed a novel targeted therapy, called POMHEX, which blocks
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critical metabolic pathways in cancer cells with specific genetic defects.
Preclinical studies found the small-molecule enolase inhibitor to be
effective in killing brain cancer cells that were missing ENO1, one of
two genes encoding the enolase enzyme.

The study results, published today in Nature Metabolism, provide proof
of principle for a treatment strategy known as collateral lethality, in
which an important protein is lost through genetic deletion as a bystander
near a tumor suppressor gene, and a redundant protein is blocked
therapeutically.

"Collateral lethality could expand the scope of precision oncology
beyond activated oncogenes, and allow targeting of genomic deletions,
largely considered un-actionable," said corresponding author Florian
Muller, Ph.D., assistant professor of Cancer Systems Imaging and Neuro-
Oncology. "Our work provides proof of principle that this approach can
actually work with a drug in animal models."

Enolase is an essential enzyme involved in glycolysis, a metabolic
pathway that is elevated in many cancers to fuel their increased cell
growth. Two genes, ENO1 and ENO2, encode slightly different but
redundant versions of enolase, and several cancers, such as glioblastoma,
are missing the ENO1 gene because of chromosomal loss. This leaves
the cancer cells with only ENO2 to continue glycolysis, making them
highly sensitive to enolase inhibitors, Muller explained.

Therapies that target both forms of enolase have previously been
developed, but blocking ENO1 can have unwanted side effects in normal
cells. Targeting ENO2 specifically is attractive because it allows for the
selective treatment of cancer cells missing ENO1.

The research team therefore worked to generate an enolase inhibitor,
called HEX, that preferentially targets ENO2 over ENO1. To improve
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the drug's ability to enter cells, the team created the prodrug POMHEX,
which is biologically inactive until it is metabolized into HEX within
cells.

In cancer cell lines lacking ENO1, treatment with POMHEX blocked
glycolysis, inhibited cell growth and stimulated cell death. Conversely,
treatment of cells with normal ENO1 showed minimal effects.

Further, in animal models of ENO1-deficient tumors, both HEX and
POMHEX treatment was well- tolerated and effectively blocked tumor
growth relative to controls, with some instances of complete tumor
eradication. Taking the work one step further, the team demonstrated
that the best effective dose could be safely given in multiple models,
suggesting favorable future translation to the clinical studies.

"We were encouraged by the promising preclinical activity of these
novel enolase inhibitors and that the safety profile extends to higher
models. While there could be further refinements, I am optimistic that
even HEX would show significant clinical activity against ENO1-deleted
cancers," Muller said.

ENO1 deletions also occur in liver cancer, bile duct cancer and large-cell
neuroendocrine lung cancers, all of which share poor prognosis and
limited treatment options, Muller explained. Thus, once an optimal
therapy candidate has been developed, there is potential to evaluate the
ENO2 inhibitor in treating patients with multiple cancer types.

  More information: An enolase inhibitor for the targeted treatment of
ENO1-deleted cancers, Nature Metabolism (2020). DOI:
10.1038/s42255-020-00313-3 , 
www.nature.com/articles/s42255-020-00313-3

3/4

https://medicalxpress.com/tags/cell+growth/
https://medicalxpress.com/tags/clinical+studies/
http://dx.doi.org/10.1038/s42255-020-00313-3
http://dx.doi.org/10.1038/s42255-020-00313-3
https://www.nature.com/articles/s42255-020-00313-3


 

Provided by University of Texas M. D. Anderson Cancer Center

Citation: New targeted therapy blocks metabolism in brain cancer cells with genetic vulnerability
(2020, November 23) retrieved 2 May 2024 from 
https://medicalxpress.com/news/2020-11-therapy-blocks-metabolism-brain-cancer.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

4/4

https://medicalxpress.com/news/2020-11-therapy-blocks-metabolism-brain-cancer.html
http://www.tcpdf.org

