
 

Drugs targeting cell recycling could be used
to suffocate cancer cells
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USP25 is highly expressed and enzymatically active in
PDAC compared to normal pancreatic tissue, which
correlated with poor patient survival. a Histological and
immunohistochemical analysis of Usp25 expression in
normal pancreatic and KPCY tumor tissues. Scale bar is
100 µm. b Quantification of Usp25 positive staining area
(n = 6 biologically independent animals per group),
displayed as mean ± SD. Statistical significance was
determined by two-tailed Student’s t test. c Histological
and immunohistochemical analysis of Usp25 expression
in KPCY tumor tissue (n = 5 biologically independent
animals per group). Scale bar is 1000 µm, insert is 100
µm. d In-gel visualization of Cy5-Ub-ABP labeled DUBs
in murine normal pancreatic vs KPCY tumor tissues (n =
3 biologically independent animals per group). e Mass
spectrometry analysis of DUBs labeled with Biotin-
ubiquitin-ABP in normal pancreatic and KPCY tumor
tissue. Biological replicates were averaged and
displayed as median normalized ?log10 t-test p-value vs
ratio difference of normal (left side) and KPCY tumor
(right side) samples, and red dots highlight all significant
DUBs. f USP25 expression in PDAC tumor and normal
tissues based on publicly available TCGA and GTEx
RNA-seq datasets, generated using GEPIA online
platform, with the parameters log2fold-change cutoff 1
and p-value cutoff 0.01. In box plot, the center line
reflects the median. g Histological and
immunohistochemical analysis of USP25 staining in
primary patient PDAC tumors. Scale bar is 100 µm. h
Kaplan–Meier survival plot of PDAC patients expressing
above (n = 51, red) or below (n = 126, black) levels of
USP25, generated using the Kaplan-Meier plotter online

platform. Vertical ticks represent censored events; logrank
p = 0.024, two-tailed log-rank test. Source data are
provided as a Source Date file. Credit: Nature
Communications (2022). DOI:
10.1038/s41467-022-29684-9

Pancreatic cancers recycle resources to fuel their
survival and growth, opening up the possibility of
new treatments aimed at stopping them from doing
so, scientists report. 

New findings show that pancreatic cancers make
use of a key "recycler" protein to keep pace with
their constant demand for oxygen and energy, as
they grow and spread. Blocking the recycler could
suffocate pancreatic cancer cells by starving them
of oxygen and energy—and the researchers now
plan to create new drugs aimed at suffocating
tumors. The new study is the first to investigate the
role in pancreatic cancer of "deubiquitylating
enzymes" (DUBs)—which stop other proteins from
being "binned" by the body so they can be recycled
instead.

USP25, a key 'recycler' protein

The team, led by scientists at the Institute of
Cancer Research, London, used protein analysis
techniques in mice and in "mini-tumors" grown in
dishes from patient tissue to explore the role of
DUBs in pancreatic ductal adenocarcinoma
(PDAC). They identified a DUB called USP25 as a
key "recycler" protein which supported the survival
and growth of cancer cells. The research is
published in Nature Communications.

Pancreatic tumors are known to have low oxygen
"micro-environments." This is because the rapid
growth of pancreatic cancer often outstrips the 
oxygen supply, which cancer cells need to survive
and grow. Researchers found that USP25 can
regulate a protein known as HIF-1a to help
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pancreatic cancer cells adapt to low oxygen levels
in the tumor. USP25 does this by preventing HIF-1a
from being "binned," so it can form new blood
vessels to supply the cancer with oxygenated
blood.

Cancer cells starved of oxygen

Scientists showed that genetically deleting USP25,
or blocking it using drugs, meant mini-tumors were
unable to grow, as they were starved of oxygen.
They believe that by acting as a "recycler" protein,
USP25 can reverse the protein modifications on
HIF-1a that destine it to be degraded by the body,
stabilizing HIF-1a and allowing it to continue
supplying oxygen and nutrients to cancer cells. In
this way, USP25 plays a role in helping pancreatic
cancer grow and spread.

Researchers believe the mechanism may also be
important for other low-oxygen tumor types, such
as breast cancer, and plan to explore it further.
They will seek to design USP25 inhibitors and
ultimately to assess the new approach to treatment
in patients with pancreatic cancer. They are also
planning to investigate the role of other druggable
DUBs in pancreatic cancer.

The Institute of Cancer Research (ICR) launched
its new Center for Protein Degradation last month,
where scientists will aim to exploit the normal waste
disposal system in cells to create new forms of
cancer treatment. The ultimate aim of the center is
to lead to new treatments for patients with currently
un-druggable, hard-to-treat cancers.

A new approach for a hard-to-treat cancer

Professor Axel Behrens, Scientific Director of the
Cancer Research UK Convergence Science Center
at The Institute of Cancer Research, London, and
Imperial College London, said, "Our findings show
that pancreatic cancers recycle proteins within cells
to keep pace with their demand for oxygen and
energy. By stopping other proteins from being
degraded by the body, the recycler protein USP25
can help provide oxygen and nutrients to cancer
cells, fueling their growth.

"If we can create drugs to stop USP25 from

carrying out its recycling function, we may be able to
suffocate cancer cells by starving them of oxygen
and energy. We hope to eventually be able to test
this new approach in people with pancreatic
cancer—a particularly hard-to-treat and deadly form
of the disease."

Professor Kristian Helin, chief executive of The
Institute of Cancer Research, London, said, "This
study sets out an exciting scientific discovery—that
pancreatic cancers need to recycle resources to
stay alive and continue to grow. Pancreatic cancer
is extremely aggressive and hard to treat, and we
need brand new, highly innovative approaches if
we are going to crack it. I very much look forward to
the next stages of this research, as our scientists
aim to create potential new treatments for
pancreatic tumors." 

  More information: Jessica K. Nelson et al,
USP25 promotes pathological HIF-1-driven
metabolic reprogramming and is a potential
therapeutic target in pancreatic cancer, Nature
Communications (2022). DOI:
10.1038/s41467-022-29684-9
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