
 

Researchers gain new insight on metastatic
prostate cancer
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Micrograph showing prostatic acinar adenocarcinoma (the most common form
of prostate cancer) Credit: Wikipedia, CC BY-SA 3.0

An international research team has discovered a principle that explains
the metastasising of prostate cancer. When cancer evolves within the
prostate, multiple spatially intermixed cancer cell clones are created that
may invade the organs surrounding the prostate. However, only one
dominant cell clone spreads systemically in the body and creates
metastases. In addition, new subcellular clones are often generated in
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metastases, which pass on to other metastases.

The researchers also discovered that the routes through which the disease
spreads also vary between patients. The genetic drivers occurring in
cancer cell clones are likely to distinguish which sub-clones spread to the
entire body and which are confined to the prostate within each patient.

The study led by Professor of Cancer Pathology Steven Bova from
Tampere University and Professor David Wedge from the University of
Oxford was published in the Nature Communications journal.

The study analyzed samples from ten men over the course of their
prostate cancer from diagnosis to death from metastatic disease.

It was the first to combine the genomic evolutionary analysis of local and
metastatic prostate cancer with which of these evolutionary signals can
be detected in blood and cerebrospinal fluid, ie in the so-called liquid
biopsy.

Among other things, the study discovered that the analysis of circulating
DNA in the blood of men with prostate cancer does not always detect
metastatic cancer DNA. When cancer DNA is found, the main cancer
cell clones connecting the metastases are always detected and
subclones—which are present in only a subset of metastatic sites—are
variably detected. According to the researchers, using liquid biopsy to
monitor metastatic prostate cancer appears warranted even though it is
not always a perfect reflection of what is contained in the patient's body.
Thus, further research is needed to improve and extend these findings.

"The study showed remarkably that prostate cancer subclones, which
have not yet spread and are present only in the prostate, were not
detected in the patients' blood. If this proves true in larger studies, it
could mean that the presence of circulating tumor DNA itself is
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diagnostic of metastatic prostate cancer," says Professor Steven Bova.

"Metastatic prostate cancer can spread to the brain and form subdural
metastases. An analysis of the cerebrospinal fluid of men with metastatic
prostate cancer should help identify which men have subdural metastases
and which subclones are present. This may have therapeutic implications
as the subclones may respond differently to therapy," Bova adds.

The study is based on a cohort study entitled "PELICAN integrated
clinical-molecular autopsy study of lethal metastatic prostate cancer,"
which Professor Bova initiated at Johns Hopkins University in 1994.

The study is conducted with the tissue and liquid biopsy samples and
patient histories of 33 men with metastatic prostate cancer who agreed to
donate their bodies for research autopsy at the time of death. Bova has
continued studying this cohort since he transferred to Tampere
University in Finland in 2011.

  More information: D. J. Woodcock et al, Prostate cancer evolution
from multilineage primary to single lineage metastases with implications
for liquid biopsy, Nature Communications (2020). DOI:
10.1038/s41467-020-18843-5
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