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PRMT5 prognostic value in cancer
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ABSTRACT

Protein arginine methyltransferases (PRMTs) catalyze the methylation of arginine
residues on both histones and non-histone proteins. PRMT5, a member of the PRMT
family, is overexpressed in a wide variety of cancers and its activity is associated with
cell transformation. Moreover, its expression is associated with a decrease in patient
survival in several cancers, a rationale for developing highly potent inhibitors of its
enzymatic activity. However, most studies do not take into account the subcellular
localization of PRMT5, which can modify its properties. Indeed, our team recently
showed that PRMT5 nuclear expression is associated with prolonged survival. These
results corroborated findings in prostate cancer, in which the nuclear fraction of
PRMT5 was responsible for inhibiting cell growth, while the cytoplasmic fraction
promoted cell growth. In conclusion, this criterion should be evaluated prior to
administering PRMTS5 inhibitors, which may have adverse effects.

Protein arginine methyltransferases (PRMTs)
catalyze the methylation of arginine residues on a variety
of proteins including histones and non-histone proteins.
Arginine methylation is a frequent post-translational
modification involved in various cellular processes, such
as DNA transcription, mRNA splicing, signal transduction,
protein interaction and subcellular protein localization
[1, 2]. Members of the family are classified into three
functional groups depending on the type of methylation
they catalyze. Type 1 PRMTs catalyze monomethylation
and asymmetrical dimethylation of arginine residues,
while type II PRMTs induce monomethylation and
symmetrical demethylation. In contrast, type III PRMTs
trigger only monomethylation [2]. PRMTS, the major type
IT PRMT is essential for normal development [3] and was
shown to be overexpressed in a wide variety of cancers,
such as prostate, breast, lung and colon cancer [1].

In this context, most studies have highlighted that
PRMTS overexpression is associated with a decrease in
patient survival and an increase in ovarian, lung, multiple
myeloma and breast tumor growth [4-7] (Figure 1A,
1B). Furthermore, an increase in its activity is associated

with cell transformation, exposing PRMTS as a suitable
druggable target for treating cancer [3]. Consequently,
highly potent and selective PRMTS inhibitors, such as
EPZ015666, were developed, displaying anti-tumor
properties in animal models [8], and have recently entered
clinical trial.

However, we would like to raise awareness of
the dangers of indiscriminately using such inhibitors
for different types of cancers. Indeed, database analysis
highlighted that the expression of PRMTS can also be
associated with prolonged survival for instance in gastric
cancers (Figure 1C), at the opposite of the breast and
lung cancers (Figure 1A, 1B). Moreover, findings derived
from biomarker mRNA expression levels do not take in
account the subcellular localization of proteins, which
can modify their properties. This has been demonstrated
for the protein encoded by the tumor suppressor gene
LKBI, since its nuclear expression has been associated
with increased survival in breast cancer, whereas its
cytoplasmic expression is associated with a decrease in
survival [9]. More recently, similar results were obtained
for the transcriptional coregulator RIP140 [10], and by
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Figure 1: Kaplan-Meier analysis comparing survival of a cohort of breast (A), lung (B) or gastric cancer (C), separated
into low or high PRMTS5 expression as indicated using appropriate databases [13].

our own group for PRMTS, the nuclear expression of
which is of good prognosis and associated with prolonged
survival. Furthermore, our study demonstrated a positive
correlation between nuclear PRMTS and LKBI1, illustrated
by an increase in survival exclusively in LKB1-positive
patients displaying a nuclear PRMTS expression [11].
These findings, suggest a functional relationship between
these proteins which merits further investigation. Finally,
our results also corroborated findings in prostate cancer,
in which the nuclear fraction of PRMTS was detected in
benign prostate epithelial cells and was responsible for
inhibiting cell growth and limiting their proliferation,
while the cytoplasmic fraction that was found in cancerous
prostate tissues and promoted cell growth [12].

Overall these observations emphasize the
importance of PRMTS5 localization in regulating its
activity and its oncogenic properties. This criterion
should be evaluated prior to administration of PRMTS
inhibitors, which may thus have adverse effects. It would
be of interest to understand the mechanisms involved in
PRMTS regulation in the nucleus of tumoral cells and
to investigate whether its dual prognostic value can be
extended to other cancers.

CONFLICTS OF INTEREST

The authors declare no conflicts of interest.

REFERENCES

1. Poulard C, Corbo L, Le Romancer M. Protein arginine
methylation/demethylation and cancer. Oncotarget. 2016;
7:67532-50. https://doi.org/10.18632/oncotarget.11376.

2. YangY, Bedford MT. Protein arginine methyltransferases
and cancer. Nat Rev Cancer. 2013; 13:37-50.

3. Stopa N, Krebs JE, Shechter D. The PRMTS5 arginine
methyltransferase: many roles in development, cancer and
beyond. Cell Mol Life Sci. 2015; 72:2041-59.

10.

11.

Bao X, Zhao S, Liu T, Liu Y, Liu Y, Yang X.
Overexpression of PRMTS5 promotes tumor cell growth
and is associated with poor disease prognosis in epithelial
ovarian cancer. J Histochem Cytochem. 2013; 61:206-17.
Gulla A, Hideshima T, Bianchi G, Fulciniti M, Kemal
Samur M, Qi J, Tai YT, Harada T, Morelli E, Amodio
N, Carrasco R, Tagliaferri P, Munshi NC, et al. Protein
arginine methyltransferase 5 has prognostic relevance and
is a druggable target in multiple myeloma. Leukemia. 2018;
32:996-1002.

Gyérffy B, Surowiak P, Budczies J, Lanczky A. Online
survival analysis software to assess the prognostic value of
biomarkers using transcriptomic data in non-small-cell lung
cancer. PLoS One. 2013; 8:¢82241.

Wu Y, Wang Z, Zhang J, Ling R. Elevated expression
of protein arginine methyltransferase 5 predicts the
poor prognosis of breast cancer. Tumour Biol. 2017,
39:1010428317695917.

Chan-Penebre E, Kuplast KG, Majer CR, Boriack-Sjodin
PA, Wigle TJ, Johnston LD, Rioux N, Munchhof MJ, Jin
L, Jacques SL, West KA, Lingaraj T, Stickland K, et al.
A selective inhibitor of PRMT 5 with in vivo and in vitro
potency in MCL models. Nat Chem Biol. 2015; 11:432-37.

Bouchekioua-Bouzaghou K, Poulard C, Rambaud J,
Lavergne E, Hussein N, Billaud M, Bachelot T, Chabaud
S, Mader S, Dayan G, Treilleux I, Corbo L, Le Romancer
M. LKB1 when associated with methylatedERa is a marker
of bad prognosis in breast cancer. Int J Cancer. 2014;
135:1307-18.

Sixou S, Miiller K, Jalaguier S, Kuhn C, Harbeck N, Mayr
D, Engel J, Jeschke U, Ditsch N, Cavailles V. Importance
of RIP140 and LCoR Sub-Cellular Localization for Their
Association With Breast Cancer Aggressiveness and Patient
Survival. Transl Oncol. 2018; 11:1090-96.
GuZ,LiY,LeeP, Liu T, Wan C, Wang Z. Protein arginine
methyltransferase 5 functions in opposite ways in the
cytoplasm and nucleus of prostate cancer cells. PLoS One.
2012; 7:¢44033.

www.oncotarget.com 3152

Oncotarget


https://doi.org/10.18632/oncotarget.11376

12. Lattouf H, Kassem L, Jacquemetton J, Choucair A, Poulard
C, Trédan O, Corbo L, Diab-Assaf M, Hussein N, Treilleux
I, Le Romancer M. LKB1 regulates PRMTS activity in
breast cancer. Int J Cancer. 2019; 144:595-606.

13. Léanczky A, Nagy A, Bottai G, Munkécsy G, Szabd A,
Santarpia L, Gyorffy B. miRpower: a web-tool to validate
survival-associated miRNAs utilizing expression data from
2178 breast cancer patients. Breast Cancer Res Treat. 2016;
160:439—-46.

www.oncotarget.com 3153 Oncotarget



