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Abstract
Chemo and radiation therapies are the most commonly used therapies for cancer, but they can
induce DNA damage resulting in the apoptosis of host cells. DNA Double Strand Breaks (DSBS)
are the most lethal form of DNA damage in cells, which are constantly caused by a wide variety of
genotoxic agents, both environmentally and endogenously. Meanwhile, eukaryotic organisms have
developed a complex mechanism for the repair of DNA damage to maintain genomic integrity.
Many cellular biomolecules such as micro RNAs, long non-coding RNAs (LncRNAs), and proteins
are involved in the process of DNA repair. In the short communication, we highlight the roles
of LncRNAs in regulation of the cellular response to DNA damage and the mechanism of DNA
damage repair in cells.
Keywords: DNA damage response; Repair; Apoptosis; Cell cycle; Cancer; LncRNA

Introduction

OPEN ACCESS
*Correspondence:
Guohui Li, Department of Clinical
Laboratory, School of Life Sciences,
Jiangsu University, 301# Xuefu Road,
Zhenjiang, 212013, China,
E-mail: sunfenyong@126.com
Received Date: 22 Jun 2020
Accepted Date: 05 Aug 2020
Published Date: 08 Aug 2020
Citation:
Qi X, Deng L, Chen F, Li G. Roles of
LncRNAs in DNA Damage Response
and Repair of Cancer Cells. Open J
Public Health. 2020; 2(2): 1013.
Copyright © 2020 Guohui Li. This is an
open access article distributed under
the Creative Commons Attribution
License, which permits unrestricted
use, distribution, and reproduction in
any medium, provided the original work
is properly cited.

Remedy Publications LLC.

DNA damage is constantly caused by various endogenous and exogenous factors, such as ionizing
radiation, ultraviolet, Reactive Oxygen Species (ROS), and genotoxic drugs [1-2]. It is generally
accepted that DNA damage is a potential threat to human health. Human have evolved intricate
mechanism for the repair of DNA damage to protect genome stability, and two major pathways of
Homologous Recombination (HR) and Non-Homologous End Joining (NHEJ) have been evolved
to repair DSBs [3-4]. Living organism fail to accurately repair the damaged DNA in cells. It will
leads to serious damage in body, and the accumulation of DNA damage may be involved with the
occurrence of multiple diseases including aging and cancers. So, genome integrity is essential for
organism survival and for the inheritance of traits to offspring. Previous reports indicated that Long
Non-Coding RNAs (LncRNAs) take part in the repair of DNA damage. LncRNAs, are an important
class of RNA transcripts with over 200 nucleotides in length, which look like protein-coding genes
lacking the ability for translation into proteins in general [5]. To date, LncRNAs have been reported
to play important regulatory roles in various biological processes ranging from innate immune
response, cell cycle control, pluripotency, and differentiation, to disease [5-7]. Moreover, recent
evidences showed that some LncRNAs such as NORAD and GUARDIN contribute to regulate and
maintain genome stability [8-10].

LncRNAs in DNA Damage Response and Repair of Cancer Cells
The Human Genome Project revealed that only ~3% of human genome encodes protein, and
the remaining 97% of the human genome is referred to as noncoding DNA [11]. In fact, ~85% of
the human genome is transcribed into RNA, and over 10,000 LncRNA transcripts were reported in
the human genome [12]. LncRNAs may function as diagnostic markers and/or possible therapeutic
targets. So, understanding the biogenesis of LncRNAs is helpful in not only differentiating them
from other types of RNAs but also to demonstrate its functional significance. Different classes of
LncRNAs were transcribed from several DNA elements such as enhancers, promoters, and intergenic
regions in eukaryotic genomes [13]. To date, over 50,000 LncRNAs (designated MiTranscriptome
LncRNAs) in the human transcriptome were generated from various tumors, normal tissues and
cell lines based on The Cancer Genome Atlas (TCGA, http://cancergenome.nih.gov/) [14], which
is greater than the number of protein-coding genes (~20,000) in the genome. Unlike proteincoding mRNAs, LncRNAs exhibit functional uniqueness by participating in and modulating
various cellular processes such as histone modification, DNA methylation, cellular transcription,
inflammatory response antiviral immunity and repair of DNA damage [15-18]. According to the
diversity of non-coding RNA, they can be divided into two main types: Structural non-coding
RNAs and regulatory non-coding RNAs [19]. Structural non-coding RNAs comprise of rRNAs and
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tRNAs, and regulatory non-coding RNAs are further divided into
three classes, small, medium and long non-coding RNAs [19-20]. The
biogenesis of LncRNAs is cell type- and stage-specific which is under
the control of cell type- and stage-specific stimuli. Different classes of
LncRNAs were reported to be transcribed from some DNA elements
such as enhancers, promoters, and intergenic regions in eukaryotic
genomes. As we know, promoters and enhancers are essential DNA
elements in the control of gene expression networks. Some short lived
medium-length LncRNAs, usually ranging from 200 nt to 2000 nt can
be transcribed from the promoter upstream regions and enhancers
by RNA polymerase II (Pol II), and the LncRNAs can be directionally
transcribed from enhancers by Pol II [21,22]. Additionally, some
LncRNAs are transcribed by Pol II from intergenic regions between
two genes and represent the best-studied subclass of LncRNAs. Most
annotated LncRNAs contain multiple axons and have typical mRNAlike features, with a 5’ m7G cap and a 3’poly (A) tail. These similarities
existing between LncRNAs and mRNAs provide the possibility that
mature LncRNAs may behave similarly to mRNAs in cells. In fact, it
is not the truth. Due to the lacking of robust protein-coding potential,
LncRNAs are less evolutionarily conserved and less abundant and
they exhibit more tissue-specific expression and greater nuclear
localization pattern. As is well known, cells have evolved the ability
to repair the lesion and maintain genome integrity when genome
gets damage. Many RNA-binding proteins were reported to be
accumulated at sites of DNA damage, indicating that they may have
important functions during the DNA damage response. Moreover,
numerous LncRNAs have been shown to participate in the repair
of DNA damage, and LncRNAs usually exert their functions via
interaction with protein complexes. For example, Sharma et al.
identified and characterized the LncRNA DDSR1 as a regulator
of DNA repair by homologous recombination [23]. DINO was
identified to be a conserved, DNA damage-inducible LncRNA, which
regulates the p53-dependent DNA damage response. In the process
of DNA damage response, the LncRNA DINO was identified as a new
component for the stability of p53 by post-translational modifications
and inhibition of ubiquitination, leading to protein accumulation and
transactivation of p53 targets [24]. LncRNAs CUPID1 and CUPID2
were reported to be predominantly expressed in hormone-receptorpositive breast tumors, which can modulate the repair of doublestrand breaks by NHEJ and HR pathway [25].
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