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LncRNA colon cancer-associated transcript 1 (CCATI)
in ovarian cancer

Dear Editor,

We read the study published by Lai et al' with great interest. The complex nature of neoplastic
transformation has an enormous impact at various moments of the cancer diagnostics and therapy
protocols. Sophisticated individualized therapeutic approaches, supported by an increasing use of tumor-
specific molecular tests, are now available?3.

In particular, more details are necessary among molecular differences of primary lesion and its
metastases, because these are frequently responsible for the failure of systemic therapy*®. In this contest,
the study published by Lai and Cheng represent an interesting approach in order to study the molecular
mechanism of metastasis and proliferation in ovarian cancer (OC).

In OC, more than in other types of tumors, morphologic diagnosis is no more sufficient to obtain a
qualified therapeutic decision; therefore, the use of new molecular markers is mandatory to improve the
clinical management of this type of cancer’. The authors of this study, for the first time, observed that the
LncRNA colon cancer-associated transcript 1 (CCAT1) promotes OC proliferation and metastasis.

CCAT1 gene producing a long no coding RNA and it is resulted upregulated in different cancer cell
types. In cancer progression process this RNA could be involved long range chromosomal interactions and
as a molecular sponge for microRNAs. The gene is located at chromosome 8 and resulted than 200 bp
transcript, and contains at least 2 exons and lacks proteins coding regions Figure 1.
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Figure 1. CCAT1 gene expression networks in oncogenic transformation, several miRNAs are involved but the interaction with
the proto-oncogene MY C is one of the most frequently deregulated in cancer.
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Figure 2. Schematic representation of several miRNA-based therapeutic strategies. (Adapted with modifications from Ref. 15).

For these reasons, they suggest that this long non-coding RNA over expression may be considered as a
good novel prognostic biomarker, closely related to survival time, tumor size and lymph node metastasis.
The LncRNA was recently studied in different kinds of cancer as molecular marker. Even if this RNA does
not code any proteins, seems that his expression could regulate cancer processes at both genetic and
epigenetic level, providing new targets for cancer treatment®.

It is also important to briefly describe the molecular methods used in this study: a simple’s systems like
the quantitative Real-time polymerase chain reaction (QRT-PCR) and a more sophisticated analysis like the
MicroRNA sponges. The expression of LncRNA CCAT1 in OC tissue and cell lines was determined using the
fast, sensible and not expensive qRT-PCR method. This molecular system, frequently used to perform most
of the diagnostic molecular test commercial available, represents the best standardizable system able
to determine in all laboratories viral, genetic and epigenetic factors®''. Therefore, this method could be
easily routinely used not only in different cohorts of OC patients but could be also applied in other types
of cancers™.

The more sophisticated microRNA (miRNA) “sponge” method is a microRNA inhibitors system
introduced few years ago as the best experimental approach to study the function of miRNA in cell lines
and transgenic organisms'*', This transgenic approach, an alternative to genetic knockouts or antisense
oligonucleotide inhibitors, has proven to be an useful tool to probe miRNA functions in a variety of
experimental systems.

Interestingly, seems that LncRNA CCAT1 could sponge miRNA in different cancers and, the authors of
this study shown that this long non-coding RNA is able to inhibit in OC cells the miR-1290.

It is well-known that miRNAs could play a crucial role in cancer development, progression, and
metastasis and that miR-1290 act as a tumor suppressor gene in gynecologic tumor. Therefore, the results
of this study suggest that in OC cells LncRNA CCAT1 miR-1290 inhibition could promote proliferation and
metastasis and, for this reason, might be considered as a potential target for OC treatment in future. This
new therapeutic strategy, summarized in Figure 2, it was recently described for breast cancer'®.
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Footnotes/links

* GEneCards: http://www.genecards.org/cgi-bin/carddisp.pl?gene=CCAT1

* OMIM: https://www.omim.org/entry/617705

* Gene Script: https://www.genscript.com/gene/homo-sapiens/100507056/ccatl.html

» Weizmannlnstitute: https://genecards.weizmann.ac.il/v3/cgi-bin/carddisp.pl?gene=CCAT1

References

1) La XJ, CHeng HF. LncRNA colon cancer-associated transcript 1 (CCAT1) promotes proliferation and metastasis of ovarian
cancer via miR-129. Eur Rev Med Pharmacol Sci 2018; 22: 322-328.

2) Normanno N, RacHiGLo AM, Roma C, Fenizia F, Esposito C, PAsQUALE R, LA Porta ML, IANNACCONE A, MIcHEL F, SANTANGELO
M, BeraanTiNO F, Costantini' S, DE Luca A. Molecular diagnostics and personalized medicine in oncology: challenges and
opportunities. J Cell Biochem 2013; 114: 514-524.

1526



Letter to the Editor

13)
14)

15)

16)

Strom SP. Current practices and guidelines for clinical next-generation sequencing oncology testing. Cancer Biol Med 2016;
13: 3-11.
D1 Benepetto F, BErRreTtA M, D’Amico G, MonTALTI R, DE Ruvo N, Cautero N, GUERRINI GP, BALLARIN R, SPAGGIARI M, TARANTINO

G, Di Sanbro S, PeccHi A, Lurpi G, GERUNDA GE. Liver resection for colorectal metastases in older adults: a paired matched
analysis. J Am Geriatr Soc 2011; 12: 2282-2290.

Narri A, NasTi G, Romano C, Cassata A, SivesTro L, Otraano A, Casaret R, laFraiou RV. Multimodal treatment of recurrent
colorectal cancer. WCRJ 2016; 3: e719.

BErrReTTA M, CarpeLLANI A, FioricA F, NasTi G, Frustacl S, FisicHELLA R, BEArRz A, TALAMINI R, LiesHi A, TAMBARO R, Cocciolo A,
RisTacNo M, BoLoGNese A, Basite F, MeneGuzzo N, Berretta S, Tirelli U. FOLFOX4 in the treatment of metastatic colorectal
cancer in elderly patients: a prospective study. Arch Gerontol Geriatr 2011; 52: 89-93.

ZaGourl F, Dimorouros MA, Bournakis E, Parapivimriou CA. Molecular markers in epithelial ovarian cancer: their role in prog-
nosis and therapy. Eur J Gynaecol Oncol 2010; 31: 268-277.

Penc WX, Korata P, Mo YY. LncRNA-mediated regulation of cell signaling in cancer. Oncogene. 2017; 36: 5661-5667.

OrruU G, Masia G, Orru G, Romano L, Piras V, Corrola RC. Detection and quantitation of hepatitis E virus in human faeces
by real-time quantitative PCR. J Virol Methods 2004; 118: 77-82.

OrruU G, FAa G, Pa S, Pitioni L, Montabo C, Puscepbu G, Piras V, Coni P. Rapid PCR real-time genotyping of M-Malton
alpha1-antitrypsin deficiency alleles by molecular beacons. Diagn Mol Pathol 2005: 14: 237-242.

OrrU G, CoGHE F, FAa G, Piual S, Maniew C, MontAbo C, Piua F, PicHiRi G, Piras V, Coni P. Rapid multiplex real-time PCR
by molecular beacons for different BRAF allele detection in papillary thyroid carcinoma. Diagn Mol Pathol 2010; 19: 1-8.
Newmotato S, Restivo A, Casras T, Coni P, Zorcolo L, Orru G, FANARI M, Cau F, Gerosa C, FANNI D, MEssANA |, CASTAGNOLA
M, Casua G, Faa G. Thymosin beta 4 in colorectal cancer is localized predominantly at the invasion front in tumor cells
undergoing epithelial mesenchymal transition. Cancer Biol Ther 2012; 13: 191-197.

Eserr MS, SHare PA. MicroRNA sponges: progress and possibilities. RNA 2010; 16: 2043-2050.

Eert MS, NEeison JR, SHArRP PA. MicroRNA sponges: competitive inhibitors of small RNAs in mammalian cells. Nat Meth-
ods 2007; 4: 1-13.

Kagoul PJ, RaHmAT A, IsmalL P, Ling KH. MicroRNA-based therapy and breast cancer: a comprehensive review of novel ther-
apeutic strategies from diagnosis to treatment. P.J. Pharmacol Res 2015; 97: 104-121.

De Divimis C, Nasti G, MonTtano M, FisicHeLLA R, IaFraiou RV, Berretta M. Prognostic and predictive response factors in col-
orectal cancer patients: between hope and reality. World J Gastroenterol 2014; 20: 15049-15059.

P. Coni', A. Madeddu’, L. Kuqi’, G. Pichiri’, A. Occhinegro?, D. Ratto? G. Orru?*

'Department of Surgical Sciences, University of Cagliari, Cagliari, Italy

2Department of Biology and Biotechnology “L. Spallanzani”, University of Pavia, Pavia, Italy
3Molecular Biology Service (MBS), Department of Surgical Sciences, University of Cagliari, Cagliari, Italy
“National Research Council of Italy, ISPA, Sassari, Italy

1527



