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HIGHLIGHTS ABSTRACT

* Long non-coding RNAs play an
important role in the development
of a variety of diseases, including
cancer.

* LncRNA polymorphisms can
affect their structure, expression, and
function by interfering with related
target mRNAs.

* IncRNAs can be considered non-
invasive diagnostic biomarkers.
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Editorial: Long noncoding RNAs (IncRNAs) are a
kind of RNA molecules longer than 200 nt that do not
provide instructions for making proteins. Most IncRNAs
are usually produced by RNA polymerase II. Due to the
similarity of IncRNAs to mRNA, most of them contain
poly-A tails and caps.

They have been widely found in different genomic
regions, including gene deserts. Control of gene
expression, regulation of transcription, translation, cell
differentiation, formation of protein-protein or RNA-
protein complexes, and RNA splicing are regulated by

Long non-coding RNAs (IncRNAs) are a group of noncoding RNAs longer than
200 nucleotides that don’t provide instructions for making proteins. LncRNAs
have attracted widespread attention recently as a potentially novel and vital layer
of biological regulation. All long non-coding RNAs are involved in a wide range
of developmental and biological processes, but their action mechanisms are still
unclear. The aim of this study was to review cutting-edge data on IncRNAs and
discuss their known biological function.
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complicated mechanisms in which IncRNAs are entailed
(1).

The first cases of observing the regulatory roles
of IncRNAs were detected in the early 1990s with the
discovery of IncRNAs involved in epigenetics such as
H19 and XISt (2).

In addition to mutation or misexpression of protein-
coding genes, evidence suggests that mutations and
misregulation of ncRNAs, particularly IncRNAs, play
a remarkable role in the progression of a variety of
diseases, including cancer. LncRNAs can exhibit both
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Table 1. Examples of IncRNA involved in Urological Cancers

IncRNA  Cancer Type Identified Functions Function Chromosomal Localization References
MEG3 Prostate Inhibits the progression of cancer by
modulating the miR-9-5p/QKI-5 axis
Bladder Repression of MDM2 Tumor Sup- 14932 ©)
pressor
Kidney Promotion of p53-dependent and
p53-independent apoptosis
MALAT1 Bladder * Direct binding and activation of
SUZ12
* Upregulation of ZEB1, ZEB2, and
SNAI2
Kidney Downregulation of multiple tumor Oncogene l1q13.1 )
suppressor genes through EZH2
binding
Prostate Epigenetic reprogramming through

EZH2

oncogenic and tumor-suppressive functions (Table 1).
Due to IncRNAs tissue-specific expression patterns
and their roles in cell growth regulation, migration,
metastasis, invasion, and acquired resistance to most
chemotherapy as well as radiotherapy have allowed them
to be considered as novel biomarkers and promising
therapeutic targets in cancer (3, 4).

LncRNA polymorphisms can affect their structure,
expression, and function by interfering with related
target mRNAs. In conclusion, IncRNA polymorphisms
may be related to the mechanism that predisposes cancer.
Therefore, single nucleotide polymorphisms (SNP) in
IncRNAs may be useful biomarkers for early detection
and prognosis of cancers, as they influence the role of
IncRNAs in tumorigenesis and cancer progression.
Furthermore, the genetic inheritance of IncRNA SNPs
influences individual therapeutic responses to drugs.
For instance, Xu et al. found that IncRNA TINCR is
related to the onset, growth, and susceptibility risk of
bladder cancer (BC). Individuals who carried the G allele
of rs2288947 were 2.32 times and T allele carriers of
rs8113645 are 0.33 times increased risk to develop BC
than the A and C allele carriers, respectively. Overall,
IncRNA TINCR rs8113645 C>T and rs2288947 A>G are
related to decreased and increased susceptibility risk of
BC, respectively (5, 6).

Conclusions

The emerging world of ncRNA is fascinating and sheds
light on a new level of complexity in nature. LncRNAs
play a role in a vast range of biological processes and
promote tumor onset, migration, and progression. Several
studies have shown that IncRNAs are associated with
cancer phenotypes of cancer patients. They are known as
carcinogen inducers and tumor suppressors in any type
of cancer. LncRNAs can be considered non-invasive
diagnostic biomarkers because of the characteristics of
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specific patterns of expression in cancers. Increasing
knowledge about the molecular mechanisms by which
IncRNAs exert their functions in normal and cancer cells
will lead to an obvious perception of cancer mechanisms
and can predict new therapeutic goals for the treatment
of various cancers.
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