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Advanced prostate cancer treatment failure
due to cell reprogramming

4 May 2017

these patients actually get worse after treatment,”

said study co-leader Cory Abate-Shen, PhD, the

Michael and Stella Chernow Professor of Urological

! Oncology and professor of urology, medicine,

: : systems biology, and pathology and cell biology at

CUMC. "Our findings show that in many of these

i patients, the tumor cells are reprogrammed so that
they are no longer dependent on androgens."

¥ To learn about the molecular mechanisms that
7" drive resistance to anti-androgens, Drs. Abate-

.y Shen and Michael Shen co-led a team to develop a

~ strain of mice that lack two tumor-suppressor

genes, Trp53 and Pten. These genes are both

mutated in about 25 percent of patients with

Micrograph showing prostatic acinar adenocarcinoma advanced prostate cancer. Mice that were treated

(the most common form of prostate cancer) Credit: with the anti-androgen drug abiraterone failed to

Wikipedia respond and had accelerated tumor growth—similar
to some humans with advanced prostate cancer
who do not respond to anti-androgen therapy.

Columbia University Medical Center (CUMC) "We found a number of genes that were
researchers have discovered a molecular overexpressed in mice with CRPC and also
mechanism that reprograms tumor cells in patients  -gnserved in patients with the disease. Among the
with advanced prostate cancer, reducing their most interesting of these was SOX11, which

response to anti-androgen therapy. The findings,  regulates the development of the nervous system,”
based on a study in mice, could help to determine  g5iq study co-leader Michael M. Shen, PhD

which patients should avoid anti-androgen therapy professor of medical sciences at CUMC.
and identify new treatments for people with

advanced prostate cancer. Most localized, slow-growing prostate cancers are
_ _ ) _ largely composed of epithelial cells, which are rich

The study was pL_JbIlshed online Aprill4th in the in androgen receptors that increase their

journal Cancer Discovery. susceptibility to anti-androgen therapy. In contrast,

. aggressive prostate cancers, particularly those that
Since androgens (male hormones) are knownto 4| treatment, often contain many neuroendocrine-

drive prostate cancer, patients with recurrent or like cells, which lack androgen receptors and are
advanced disease are typically treated with anti-  therefore less responsive to anti-androgen therapy.
androgen medications. However, most patients fail
treatment and develop an aggressive form of "This raised the question, where are the
prostate cancer known as castration-resistant neuroendocrine-like cells in prostate tumors coming
prostate cancer, or CRPC. from?" said Dr. Abate-Shen. "While previous

_ research hinted that epithelial tumor cells may be
"It's been a mystery why some patients do not reprogrammed to become neuroendocrine-like

respond to anti-androgens, and why a subset of  ¢q|is our study provides the first direct evidence
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that this reprogramming is actually occurring and
that it is mediated, at least in part, by SOX11."

The researchers also demonstrated that SOX11
acts in a similar fashion in human prostate cancer
cells.

"By giving anti-androgens to patients with CRPC,
we are eliminating the cancer cells that need

androgen to survive and enriching the tumor with
the remaining neuroendocrine-like cells. The net

effect is to create an even more aggressive tumor,”

said Dr. Shen.

The researchers also identified several "master
regulators"—genes that control SOX11 and other
genes involved in prostate cancer
reprogramming—that might be targeted for new
prostate cancer treatments.

"Based on our findings, genetic testing to identify
S0OX11 and the master regulators may be
considered before embarking on anti-androgen
therapy for patients with advanced prostate cancer
;" said Dr. Shen.

More information: Min Zou et al,
Transdifferentiation as a Mechanism of Treatment
Resistance in a Mouse Model of Castration-
resistant Prostate Cancer, Cancer Discovery
(2017). DOI: 10.1158/2159-8290.CD-16-1174
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