
 

New strategy to boost prostate cancer
treatment efficacy
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Reconstruction of a mechanism-centric regulatory network for CRPC patients. a
Schematic representation of the TR-2-PATH workflow. (First row) Single-
patient pathway enrichment analysis and single-patient transcriptional regulatory
analysis identifies pathway activity vector and transcriptional regulatory activity
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vector respectively, pairs of which are then subjected to linear regression
analysis to reconstruct a mechanism-centric regulatory network. (Second row) In
the network, transcriptional regulatory programs are represented as orange nodes
and molecular pathways as green nodes. An edge (black arrow) illustrates that a
significant relationship was defined between a transcriptional regulatory program
and molecular pathway. Credit: Nature Communications (2024). DOI:
10.1038/s41467-024-44686-5

Rutgers researchers can predict which patients will benefit from a
popular prostate cancer drug—and they have devised a strategy that may
make the treatment work longer.

"This work should help doctors know which patients' prostate cancers
will and won't respond to the androgen deprivation therapy enzalutamide
, which can slow prostate cancer growth by disrupting androgen receptor
signaling," said Antonina Mitrofanova, associate professor of
Biomedical and Health Informatics, associate dean for research at the
Rutgers School of Health Professions, researcher at Rutgers Cancer
Institute of New Jersey, and lead author of the study.

"We hope this gets effective treatment to more patients in less time, and
we hope follow-up research makes the benefit that many patients receive
from enzalutamide work longer."

For the study published in Nature Communications, Mitrofanova's team
developed computational algorithms to discover why the prostate cancer
drug enzalutamide (sold under the brand name Xtandi) never works for
some patients and why it eventually stops working in others.

The researchers analyzed advanced prostate cancer patient data to map
interactions among molecular pathways and their upstream transcription
factors (proteins that regulate the expression of multiple genes) in
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prostate cancer cells. Their attention centered on the MYC pathway
because of its known role in prostate cancer. They discovered that
another protein and transcription factor, NME2, works closely with
MYC in advanced prostate cancer cells that resist enzalutamide and
continue to spread.

Analysis of medical records found that patients with elevated levels of
MYC and NME2 were five times less likely than others to benefit from
enzalutamide. The analysis also found that protein levels climbed
significantly in most patients who only responded to the drug
temporarily.

The Rutgers team worked with colleagues at Northwestern University,
Sarki Abdulkadir and Vishal Kothari, to confirm these findings with
experiments on cancerous tissues and laboratory mice. Their work again
showed that elevated levels of MYC and NME2 were associated with
poor response to enzalutamide, both in tissue samples and live mice.

This research also demonstrated that MYC and NME2 could rise in
response to enzalutamide usage—which explains why the drug could
eventually stop working. But there was a silver lining: Reducing NME2
and, thus, MYC levels restored the efficacy of enzalutamide in cancers
that had grown resistant to its effects.

Any improvement in prostate cancer treatment would produce
widespread benefits, the researchers said. Prostate cancer is the second
most common cancer in the United States and the fourth most common
cancer worldwide.

This study marks a significant step toward understanding and treating
advanced prostate cancer, in which the cancer has spread beyond the
prostate itself and becomes resistant to the older androgen deprivation
therapies that are typically used as initial treatments for the disease.
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The results from the study indicate patients with elevated levels of MYC
and NME2 who become resistant to enzalutamide may still respond to
alternative medications, such as abiraterone (ZYTIGA), which don't stop
working when MYC and NME2 levels rise and could significantly
benefit from therapeutic targeting of MYC axes, restoring efficacy of
enzalutamide and making it work longer for these patients.

"The results from both the computational analysis and the lab
experiments were robust," said Mitrofanova. "But we hope to follow this
work with a trial in human patients. That's the next step."

  More information: Sukanya Panja et al, Mechanism-centric
regulatory network identifies NME2 and MYC programs as markers of
Enzalutamide resistance in CRPC, Nature Communications (2024). DOI:
10.1038/s41467-024-44686-5
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