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Scientists identify mutant enzyme that helps
prostate cancer spread and become more
aggressive

June 26 2023
A B a*
30000 ) LE
1;| c;! 50‘00 W ET ]
- 25000 g
=
40004 b#x
Ca Pa
c O 200004 £0
<8 2 9 30001
oo 2 A
58 g @
o = [
> 2
s % 1000-
o d
'ﬂ“
Grade Grade Grade Gl s Diads
1+2 3 445 142 3 445
C
Total TG2/TGM2_v2/ Nuclei 1504 —_ 50-
e 104
S P
3 + = -
2 504 2207 |
NAT £ iod .
0 T T T T i} T T T T
.ﬁ.‘ﬂ 2 ."I-:b .\@G .xé .\1!? ¥ .@%

TG2 expression in PRAD biopsies compared to controls. Quantitative PCR of
TGM?2_v1 transcript (A) and TGM?2_v2 transcript (B) in PRAD biopsies (n =
27) compared to CIP (n = 30). Data are mean + SEM and expressed as fold
increase compared to CIP. Significant differences between PRAD grades (a) and
PRAD in comparison with CIP (b) were assessed by one-way ANOVA. C
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Immunostaining of total TG2 protein (mouse anti-TG2 CUB7402, green),
TGM2_v2 (rabbit anti-TGM2_v2, red) and nuclear staining (blue) in PRAD (n =
6) and normal adjacent tissue (NAT, n = 3) TMA (TissueArrays.com), using
GeoMx platform (Nanostring Technologies). Scale bar: 0.5 mm. Box and
whiskers plot shows all data points of total TG2 or TGM2_v2 intensity measured
with ImageJ Fiji software and bars from min to max values. Significance was
assessed by one-way ANOVA: *p < 0.05, **p < 0.01. The bottom panels show
the detail of a grade 3 PRAD TMA acquired with a SP5 confocal microscope
(63X objective; scale bars: 10 um). White arrowheads indicate areas of
TGM2_v2 nuclear localization (pink spots). Credit: Cell Death & Disease (2023).
DOI: 10.1038/s41419-023-05818-9

Scientists have identified how a specific enzyme plays a key role in
enabling prostate cancer to become more aggressive and harder to treat.

A team at Nottingham Trent University has found that "transglutaminase
2" (TG2) which is abundant in many of the body's cells, is responsible
for driving a process which leads to the progression and spreading of
prostate cancer.

Early prostate cancer cells require the male hormone androgen to grow
but as they advance they can become androgen-independent and
therefore harder to treat with current therapies.

Until now it has not been clear how that process occurs but following
tests the team found that a mutant form of TG?2 is overproduced in
prostate cancer and remains trapped inside the nucleus of cells.

There it restricts the levels of androgen response—making cancer cells
the more aggressive androgen-independent—and increases expression of
the protein "mucin-1," which is known to be responsible for the growth
and spreading of cancer.
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The study also found that mucin-1 forms a mucous barrier on cell
surfaces which protects cancer cells.

To support the work further the researchers analyzed biopsies of prostate
cancer patients and identified increased levels of TG2.

While it can play a protective role in the body, TG2 has been associated
with various human diseases, including neurodegenerative diseases such
as dementia and organ fibrosis.

The team proposes that controlling the activity of the TG2 enzyme and
mucin-1 may offer a new therapeutic option to treating aggressive
prostate cancer.

In the UK prostate cancer is the most common cancer in men, with more
than 52,000 diagnosed every year.

"We wanted to explore why some cancer cells become androgen-
independent and as a result more aggressive and harder to treat," said
lead scientist Dr. Elisabetta Verderio Edwards, from Nottingham Trent
University's School of Science and Technology.

She said, "Transglutaminase is a multifunctional protein in all tissues and
is involved in multiple processes. We have now deepened our
understanding of its key role in aggressive disease in prostate cancer
patients.

"Understanding this pathway is incredibly important. This process plays
a key role in cancer's ability to evade treatment and so warrants further

investigation in terms of potential future treatment and therapy."

Dr. Adeola Atobatele, another scientist on the study, said, "This finding
has opened a significant pathway for understanding other key
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mechanisms prostate cancer cells utilize to evade key regulatory
pathways."

Last year NTU researchers revealed how tiny "nano-shuttles" transported
TG2 around the brain where it went on to play a role in the activity of
neurons.

The latest study, which also involved the Polyclinic Hospital University
(University of Messina) in Italy, is published in the journal Cell Death
and Disease.

More information: Adeola Grace Atobatele et al, Canonical and
truncated transglutaminase-2 regulate mucin-1 expression and androgen
independency in prostate cancer cell lines, Cell Death & Disease (2023).
DOI: 10.1038/s41419-023-05818-9
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