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Researchers zero in on therapeutic target for
aggressive uterine cancer

December 17 2021, by Staci L. Vernick

Caitlin O'Connor, Ph.D. Credit: Michigan Medicine

A team of scientists led by the University of Michigan Health Rogel
Cancer Center has found that a class of U.S. Food and Drug
Administration-approved drugs can effectively stop a highly aggressive
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type of uterine cancer in its tracks, paving a quick path toward new
treatment strategies for a deadly cancer with limited therapeutic options.

Collaborating with researchers from Case Western Reserve University
and Memorial Sloan Kettering Cancer Center, the team showed that
ribonucleotide reductase, or RNR, inhibitors target two mutations in the
gene that encodes the tumor suppressor PP2A, present in up to 40% of
uterine serous carcinomas.

The team reported its findings in Cancer Research, a journal of the
American Association for Cancer Research.

Uterine cancer is the most common gynecologic cancer with more than
60,000 cases diagnosed each year in the U.S. The endometrioid subtype
1s most common and in general responds well to targeted
immunotherapies. By contrast, the uterine serous subtype has few
genetic mutations that would make it a candidate for targeted therapies,
and patients face rapid disease progression and a dire prognosis.

"While uterine serous carcinoma represents only 10% of uterine cancers,
it accounts for the majority of deaths. We showed that the PP2A
mutation 1S common in uterine serous carcinoma, and we found a
potential new treatment option for these patients," said first author
Caitlin O'Connor, Ph.D., a research fellow in the Division of Genetic
Medicine at Michigan Medicine. "We can rapidly translate this bench
work to patients."

PP2A is a tumor suppressor, stopping cancer growth much like the
brakes on a car. In previous studies, the team showed that about a third
of uterine serous carcinomas harbor two mutations that disable the
brake, said senior author Goutham Narla, M.D., Ph.D., chief of genetic
medicine at Michigan Medicine. "We asked ourselves, how can we take
advantage of these mutations?"
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To start, the researchers ran a high-throughput screen of 3,200 drug
compounds against uterine serous cell samples from patients with
recurrent cancer. The results showed that a family of anti-cancer drugs
called ribonucleic reductase inhibitors killed cancer cells that harbored
the mutations.

Researchers then narrowed their focus to one of the drug screen hits, the
RNR 1inhibitor clofarabine, and tested it in a mouse model of uterine
serous carcinoma. RNR inhibitors interfere with the growth of tumor
cells by blocking the formation of DNA. Consistent with the cell-based
data from the drug screen, clofarabine shrank the tumors in mice.

To further explore RNR inhibition as a potential therapeutic strategy for
uterine serous carcinoma, the team did a retrospective analysis of
patients treated with the RNR inhibitor gemcitabine as a later-line
therapy for this subtype, compared to patients with the endometrioid
subtype. "We found that the uterine serous carcinoma-type patients
actually did better than the endometrioid patients," O'Connor said.

There is currently only one first-line chemotherapy for uterine serous
carcinoma: carboplatin, Narla noted. "This type of uterine cancer has a
short progression, and it's a particularly lethal form, so we want to find a
drug that will work earlier on in disease progression and find a molecular
way to target the cancer. We believe we may have that here," he said.

The research team is now planning to begin a clinical trial of
gemcitabine in patients with uterine serous carcinoma. They also plan to
extend this work to other cancers that harbor the PP2A mutations,
including lung, colon and ovarian cancer.

More information: Caitlin M O'Connor et al, Targeting ribonucleotide
reductase induces synthetic lethality in PP2A-deficient uterine serous
carcinoma, Cancer Research (2021). DOI:
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