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Long non-coding RNAs (lncRNAs) are a group of transcripts with fundamental roles
in the carcinogenesis. DSCAM Antisense RNA 1 (DSCAM−AS1) is an example of this
group of transcripts which has been firstly identified in an attempt to find differentially
expressed transcripts between breast tumor cells and benign breast samples. The
pathogenic roles of DSCAM-AS1 have been vastly assessed in breast cancer, yet
its roles are not restricted to this type of cancer. Independent studies in non-
small cell lung cancer, colorectal cancer, osteosarcoma, hepatocellular carcinoma,
melanoma and cervical cancer have validated participation of DSCAM-AS1 in the
carcinogenic processes. miR-577, miR-122-5p, miR-204-5p, miR-136, miR−137,
miR−382, miR−183, miR−99, miR-3173-5p, miR-874-3p, miR-874-3p, miR-150-5p,
miR-2467-3p, miR-216b, miR-384, miR-186-5p, miR-338-3p, miR-877-5p and miR-
101 are among miRNAs which interact with DSCAM-AS1. Moreover, this lncRNA has
interactions with Wnt/β-catenin pathway. The current study aims at summarization of the
results of studies which focused on the assessment of oncogenic role of DSCAM-AS1.
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INTRODUCTION

Long non-coding RNAs (lncRNAs) have recently considerable attention among molecular
oncologists because of their vast and pervasive impacts in the process of carcinogenesis (Carlevaro-
Fita et al., 2020). Up to now, tens of thousands of lncRNAs have been identified (Derrien et al.,
2012). They have sizes > 200 nt, yet they do not principally make functional proteins. Moreover,
they are evolutionary conserved and are strictly regulated (Ulitsky and Bartel, 2013). Through
establishing complexes with proteins and RNAs, they regulate expression of genes not only within
the nucleus but also outside the nuclear compartment (Guttman and Rinn, 2012).
DSCAM Antisense RNA 1 (DSCAM-AS1) is an example of this group of transcripts which has been
firstly described by Liu et al. (2002) in an attempt to find differentially expressed transcripts between
benign and malignant breast tumor cells. Authors have described this transcript as an estrogen-
responsive expressed sequence tag being transcribed from an intronic region on chromosome
21q22.3 (Liu et al., 2002). Up to now, four splice variants have been reported for this lncRNA with
sizes of 1,640, 1,228, 1,185, and 1,153, respectively1.
1 http://asia.ensembl.org/
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FIGURE 1 | The effects of DSCAM-AS1 in different types of cancers.

Following the research conducted by Liu et al. (2002),
Miano et al. (2016) have reported DSCAM-AS1 as the most
abundant Apo−Estrogen Receptor α−regulated lncRNA in
MCF−7 breast cancer cells. Notably, this lncRNA has been
recognized as the main distinguishing feature of the luminal
subtype of breast cancer (Miano et al., 2016). A subsequent
study has demonstrated interaction between DSCAM−AS1 and
hnRNPL in the context of breast cancer. Such interaction
has been found to facilitate progression of breast cancer and
induce resistance to tamoxifen (Niknafs et al., 2016). After
these pioneering studies in breast cancer, several studies have
appraised the expression levels of DSCAM-AS1 in different types
of malignancies. Since this lncRNA has been dysregulated in
several types of cancers, it might be used as a diagnostic marker
or therapeutic target for a wide range of neoplastic conditions.
Thus, it is necessary to unravel the mechanisms underlying
DSCAM-AS1 dysregulation and the functional consequences of
this dysregulation. The current study aims at summarization of
the results of these studies.

CELL LINE EXPERIMENTS

A set of experiments in different cancer cell lines has shown that
DSCAM-AS1 expression is regulated by two super-enhancers
induced by FOXA1. DSCAM-AS1 has been shown to influence
expression of the principal transcriptional factor FOXA1. In
MCF-7 breast cancer cells, DSCAM-AS1 could affect expression
of estrogen receptor α (ERα). Functionally, DSCAM-AS1
interplays with YBX1 and affects recruitment of YBX1 to FOXA1
and ERα promoters (Zhang et al., 2020b).

DSCAM-AS1 Expression in Lung Cancer
Cell Lines
DSCAM-AS1 has been found to be up-regulated in lung
cancer cells parallel with up-regulation of HMGB1 and down-
regulation of miR-577. DSCAM-AS1 has an established role in
enhancement of proliferation, migratory aptitude and invasive
properties of lung cancer cells. Functionally, DSCAM-AS1
regulates expression of HMGB1 through binding with miR-577
and sequestering it. Through miR-577/HMGB1 axis, DSCAM-
AS1 could also regulate activity of Wnt/β-catenin pathway (Qiu
et al., 2020). Another way of participation of DSCAM-AS1 in the
pathogenesis of lung cancer is mediated through up-regulation
of BCL11A (Liao and Xie, 2019), a proto-oncogene which is
activated in lung cancer through different mechanisms such
as gene amplification and over-expression of miR-30a (Jiang
et al., 2013). Thus, DSCAM-AS1 establishes a less-appreciated
route of proto-oncogene over-expression in lung cancer. Besides,
DSCAM-AS1 can decrease bioavailability of miR-122-5p, thus
releasing FSTL3 from its inhibitory effects. Since FSTL3 is an
oncogene in lung cancer, DSCAM-AS1-mediated up-regulation
of this oncogene can promote carcinogenesis process in this type
of tissue (Gao et al., 2020).

DSCAM-AS1 Expression in Breast
Cancer Cell Lines
In breast cancer cells, up-regulation of DSCAM-AS1 has been
associated with reduction of miR-204-5p. The direct interplay
between DSCAM-AS1 and miR-204-5p has also been verified.
Pro-proliferation and pro-invasion effects of DSCAM-AS1 in
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TABLE 1 | Outlines of researches which judged expression of DSCAM-AS1 in cell lines (1: knock-down or deletion).

Tumor type Targets/Regulators and
signaling pathways

Cell line Function References

Non-small cell lung cancer miR-577, HMGB1,
Wnt/β-catenin pathway

A549, H1299, H460,
BEAS-2B

1 DSCAM-AS1: ↓ proliferation, ↓
migration, ↓ invasion, ↑ apoptosis

Qiu et al., 2020

BCL11A SPCA1, A549, PC-9,
H1975, 16HBE

↑ DSCAM-AS1: ↑
migration,↑invasion

Liao and Xie, 2019

miR-122-5p, FSTL3 16HBE, A549, NCI-H460,
H1299, L9981, NCI-H292

↑DSCAM-AS1:↑ proliferation,↑
migration

Gao et al., 2020

Breast cancer miR-204-5p, RRM2 HCC1937 ↑DSCAM-AS1:↑proliferation,↑
migration,↑invasion,↑metastasis,
↓ apoptosis

Liang et al., 2019

hnRNPL MCF-7, SK-BR-3 1 DSCAM-AS1: ↓ proliferation,
significant changes in isoform
switching events

Elhasnaoui et al., 2020

miR−137, EPS8 MCF7, T47D, SK−BR−3,
MDA−MB−31

1 DSCAM-AS1: ↓ proliferation, ↓
tamoxifen resistance,↑G0/G1
phase arrest

Ma et al., 2019

miR−382, miR−183,
miR−99

MCF−7, T−47D 1 DSCAM-AS1: ↓ proliferation, ↓
colony formation,↑G1/S phase
arrest

Sun et al., 2018

DCTPP1, QPRT,
miR-3173-5p, miR-874-3p,
miR-874-3p, miR-150-5p
and miR-2467-3p

MCF-7, T47D 1 DSCAM-AS1: ↓ proliferation, ↓
migration, ↓ invasion,↑ apoptosis

Yue et al., 2020

_ MCF10A, MDA-MB-231 _ Yin et al., 2021

Colorectal cancer miR-216b WiDr, HT-29 ↑ DSCAM-AS1:↑ migration,↑
invasion, did not significantly
affect proliferation

Liu et al., 2019

miR-384, AKT3 NCM460, LOVO, PKO,
SW480, HT29

1 DSCAM-AS1: ↓ proliferation, ↓
migration, ↓ invasion

Li et al., 2020

miR-137, Notch-1 HT29, LOVO, SW480,
PKO, NCM460

1 DSCAM-AS1: ↓ proliferation, ↓
migration

Xu et al., 2020

miR-204, SOX4 HT29, HCT8, SW480,
LOVO, NCM460

1 DSCAM-AS1: ↓ proliferation, ↓
migration

Lu et al., 2020

Osteosarcoma miR-101 hFOB, U2OS, SAOS2, HOS 1 DSCAM-AS1: ↓ viability, ↓
invasion ↑ DSCAM-AS1:↑
viability,↑ invasion

Yu et al., 2020

miR-101-3p, USP47,
Wnt-β-catenin signaling
pathway

_ 1 DSCAM-AS1: ↓ proliferation, ↓
migration, ↓ invasion,↑ apoptosis

Zhang et al., 2020a

miR-186-5p, GPRC5A _ 1 DSCAM-AS1: ↓ proliferation, ↓
migration, ↓ EMT process

Ning and Bai, 2021

Hepatocellular carcinoma miR-338-3p, CyclinD1,
SMO

LO2, HepG2, Hep3B,
Huh7, SMMC7721

1 DSCAM-AS1: ↓ proliferation, ↓
migration, ↓ invasion

Ji et al., 2019

Melanoma miR-136 1205Lu, CHL-1, A-375,
UACC903, SK-MEL-2,
HEMa-LP

1 DSCAM-AS1: ↓ proliferation, ↓
migration, ↓ invasion,↑ apoptosis

Huang et al., 2019

Cervical cancer miR-877-5p, ATXN7L3 H8, SiHa, HeLa, C-33A,
CaSki

1 DSCAM-AS1: ↓ proliferation, ↓
migration, ↓ invasion

Liang et al., 2020

breast cancer have been found to be mediated through inhibition
of miR-204-5p and subsequent up-regulation of RRM2 (Liang
et al., 2019). DSCAM-AS1 silencing in breast cancer cells
has led to alteration of more than 900 genes which have
been mostly related with regulation of cell cycle and immune
responses. Most notably, more than 2,000 splicing events have
been shown to be regulated by DSCAM-AS1. Among these
events have been alternative polyadenylation events, shortened
3′UTR and exon skipping events. The splicing factor hnRNPL

has been demonstrated to interact with DSCAM-AS1 and
mediate exon skipping and 3′UTR shortening events (Elhasnaoui
et al., 2020). DSCAM-AS1 has also been reported to increase
Tamoxifen resistance in breast cancer cells via sponging miR-
137, then increasing expression of EPS8. miR-137 can prompt
cell cycle arrest at the G0/G1 phase, so its suppression by
DSCAM-AS1 leads to enhancement of cell reproduction and
inhibition of cell apoptosis in tamoxifen resistant breast cancer
cells (Ma et al., 2019).
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TABLE 2 | Results of studies which evaluated function of DSCAM-AS1 in animal models (1: knock-down or deletion).

Tumor type Animal models Results References

Non-small cell lung cancer male BALB/c nude mice 1 DSCAM-AS1: ↓ tumor
volume, ↓ tumor weight

Qiu et al., 2020

female BALB/c nude mice 1 FSTL3: ↓ tumor weight,
↓ metastasis

Gao et al., 2020

Breast cancer female nude mice ↑ DSCAM-AS1:↑ tumor
volume,↑ tumor weight 1

DSCAM-AS1: ↓ tumor
volume, ↓ tumor weight

Liang et al., 2019

female BALB/c nude mice Ma et al., 2019

male BALB/c nude mice Yue et al., 2020

Colorectal cancer male athymic nude mice 1 DSCAM-AS1: ↓ tumor
volume, ↓ tumor weight

Li et al., 2020

Hepatocellular carcinoma male BALB/c nude mice 1 FSTL3: ↓ tumor weight,
↓ tumor size, ↓ tumor
growth

Ji et al., 2019

DSCAM-AS1 Expression in Colon Cancer
Cell Lines
In colon cancer, DSCAM-AS1 can down-regulate expression
of miR-216b to enhance the migratory potential and invasion
of cancer cells (Liu et al., 2019). Moreover, in this type of
cancer, DSCAM-AS1 serves as a molecular sponge for miR-384
to enhance expression of AKT3 (Li et al., 2020). The sponging
effect of DSCAM-AS1 on miR-204 and subsequent activation of
SOX4 is another rout of participation of DSCAM-AS1 in the
pathoetiology of colon cancer (Lu et al., 2020).

Another study in colorectal cancer cells has shown the
sponging effect of DSCAM-AS1 on miR-137 (Xu et al., 2020).
This miRNA has been found to suppress expression of Notch-1,
a protein with essential roles in cell proliferation and epithelial-
mesenchymal transition (EMT) (Chu et al., 2019). Suppression of
DSCAM-AS1 expression in colorectal cancer cells has resulted in
down-regulation of Notch-1 (Xu et al., 2020).

DSCAM-AS1 Expression in
Osteosarcoma Cell Lines
The oncogenic roles of DSCAM-AS1 in osteosarcoma have
been validated through different investigations. DSCAM-AS1
silencing has considerably inhibited viability and invasive
properties of osteosarcoma cells, whereas DSCAM-AS1 up-
regulation has exerted the opposite effects. DSCAM-AS1 has
also been found to inhibit miR-101 expression through directly
interacting with its 3′UTR (Yu et al., 2020). Another study
has confirmed interaction between DSCAM-AS1 and miR-101-
3p and the resultant up-regulation of USP47 in osteosarcoma
(Zhang et al., 2020a). Finally, DSCAM-AS1 can promote
proliferation and migration of malignant cells via modulation of
miR-186-5p/GPRC5A cascade (Ning and Bai, 2021).

DSCAM-AS1 Expression in Other Cancer
Cell Lines
DSCAM-AS1 has sponging effects on a variety of other
miRNAs such as miR-338-3p, miR-136 and miR-877-5p. In

hepatocellular carcinoma cells, DSCAM-AS1 can enhance
proliferation, migration and invasion. These effects of DSCAM-
AS1 have been found to be mediated through sponging miR-
338-3p, a miRNA that can regulate expressions of both CyclinD1
and SMO (Ji et al., 2019). DSCAM-AS1 has also a prominent
role in the pathogenesis of melanoma through interacting with
miR-136 (Huang et al., 2019). In cervical cancer cells, DSCAM-
AS1 interacts with miR-877-5p to increase expression of its target
gene ATXN7L3 (Liang et al., 2020). DSCAM-AS1 has also been
found to be up-regulated in gastric cancer cell lines. DSCAM-
AS1 knock-down has reduced proliferation and migration of
these cells. DSCAM-AS1 sequesters miR-204 in these cells, thus
increasing expression of its target i.e., TPT1 (Wang et al., 2021)
(Figure 1).

Table 1 summarizes the results of in vitro assessments of
DSCAM-AS1 roles in cancer.

ANIMAL STUDIES

The functional role of DSCAM-AS1 in the carcinogenesis has
been verified through knock-down studies in xenograft models
of lung, breast and colorectal cancers (Table 2). All studies
have confirmed that DSCAM-AS1 knock-down in cancer cell
lines diminishes their ability to make tumors, thus decreasing
tumor volume and weight. Two additional studies in lung
cancer (Gao et al., 2020) and HCC (Ji et al., 2019) have shown
that knock-down of DSCAM-AS1 downstream target FSTL3
similarly decreases tumor volume. Moreover, in xenograft tumors
generated from DSCAM-AS1-suppressed colorectal cancer cells,
AKT3 expression has been shown to be decreased, while miR-384
level has been increased, demonstrating the role of DSCAM-
AS1 in enhancement of AKT3 levels through modulation of
expression of miR-384 (Li et al., 2020).

Subcutaneous injection of DSCAM-AS1-silenced H460 cells
into nude mice has resulted in attenuation of tumor growth
in xenograft models as being evident by significant decrease in
tumor bulk and weight. Moreover, these tumors exhibited lower
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TABLE 3 | Results of papers that reported dysregulation of DSCAM-AS1 in clinical specimens (ANCTs, adjacent non-cancerous tissues; OS, Overall survival; DFS, Disease-free survival; TNM, tumor−node−metastasis;
ER, Estrogen Receptor; TR, Tamoxifen−resistant; WT, wild type; TNBC, triple negative breast cancer; RFS, Relapse Free Survival).

Tumor type Samples Expression (Tumor vs.
Normal)

Kaplan–Meier analysis
(impact of DSCAM-AS1
up-regulation)

Univariate/Multivariate
cox regression

Association of
DSCAM-AS1 expression
with Clinicopathologic
characteristics

References

Non-small cell
lung cancer
(NSCLC)

32 NSCLC tissues and ANCTs High _ _ _ Qiu et al., 2020

56 tumor tissue samples High Worse OS _ _ Liao and Xie, 2019

Breast cancer
(BC)

40 BC tissues and ANCTs High _ _ _ Liang et al., 2019

TCGA analysis: 30 microarray
datasets

_ In 3 of nine datasets: a higher
relapse rate, in the 6 remaining
datasets: a non-significant
lower RFS rate

_ ER + tumors, high grade
Luminal A, B and
HER2 + BC

Elhasnaoui et al.,
2020

42 BC samples _ _ _ ER + tumors

51 BC samples _ Significant difference in relapse
rate

_ _

GEO analysis: (GSE5840) Higher in TR BC cells than WT
BC cells

_ _ _ Ma et al., 2019

30 BC tissues Higher in TR BC tissues than
WT BC tissues

_ _ _

20 pairs of BC tissues and
ANCTs

High _ _ _ Moradi et al., 2020

40 BC patients and 40 healthy
controls

High _ _ _

50 pairs of BC tissues and
ANCTs

High _ _ TNM stages and HER-2
positive status

Tahmouresi et al.,
2020

399 luminal BC patients High Shorter DFS DSCAM−AS1 could be an
independent prognostic
factor.

_ Sun et al., 2018

309 patients in endocrine
therapy group and 90 patients
in no endocrine therapy group

Weakly expressed in 125
patients and highly expressed
in 184 patients (patients from
endocrine therapy group)

Patients received endocrine
therapy: worse DFS patients
from no endocrine therapy
group: no effect on DFS

DSCAM−AS1, grade, and
positive lymph node
number were found to be
independent prognostic
factors.

_

21 pairs of luminal BC tissues
and ANCTs

High _ _ Luminal and Her−2
overexpression BC tissues,
but not in TNBC

50 pairs of BC tissues and
ANCTs

High _ _ Lymph node metastasis Tarighi et al., 2021

TCGA analysis: 1098 BC
patients and 113 healthy
controls

High _ _ _ Yin et al., 2021
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TABLE 3 | (Continued)

Tumor type Samples Expression (Tumor vs.
Normal)

Kaplan–Meier analysis
(impact of DSCAM-AS1
up-regulation)

Univariate/Multivariate
cox regression

Association of
DSCAM-AS1 expression
with Clinicopathologic
characteristics

References

Colorectal
cancer (CRC)

70 pairs of primary tumor
tissues and ANCTs

High Worse OS _ Tumor metastasis Liu et al., 2019

56 CRC tissues and ANCTs High Shorter OS _ Advanced clinical stage
and lymph node metastasis

Li et al., 2020

51 CRC tissues and ANCTs High Poorer OS _ Metastasis status and
advanced stage

Xu et al., 2020

37 pairs of colon cancer tissues
and ANCTs

High Poorer OS _ Clinical tumor stage and
lymph node metastasis

Lu et al., 2020

Osteosarcoma 32 osteosarcoma tissues
and ANCTs

High Worse prognosis _ TNM stage, lymph node
metastases, and distant
metastasis

Yu et al., 2020

Hepatocellular
carcinoma
(HCC)

48 pairs of HCC tissues and
ANCTs

High Worse OS _ Vascular invasion and TNM
stage

Ji et al., 2019

48 HCC patients and 30 heath
donors

Melanoma 104 pairs of melanoma tissues
and ANCTs

High Poorer OS High level of DSCAM-AS1
was independent
prognostic factor of OS.

Ulceration and stage Huang et al., 2019
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levels of HMGB1, while higher levels of miR-577 expression
compared with controls (Qiu et al., 2020).

In xenograft model of breast cancer, DSCAM-AS1 silencing
could decrease the tumorigenic potential of cancer cells and
increase miR-204-5p levels (Liang et al., 2019).

CLINICAL INVESTIGATIONS

Studies that assessed expression of DSCAM-AS1 in neoplastic
tissues have consistently reported up-regulation of this lncRNA
in malignant tissues compared with their normal counterparts
(Table 3). For instance, DSCAM-AS1 has been found to be
over-expressed in high grade Luminal A, B, and HER2 + breast
cancer samples. Remarkably, over-expression of DSCAM-AS1 in
these samples has been correlated with tumor relapse (Elhasnaoui
et al., 2020). Moreover, expression of DSCAM1 has been
higher in tamoxifen resistant breast cancer samples compared
with non-resistant ones (Ma et al., 2019). A retrospective
assessment of clinical data of patients with breast cancer has
shown association between up-regulation of DSCAM-AS1 and
poor prognosis in patients with luminal breast cancer received
endocrine therapy. Thus, DSCAM-AS1 has been suggested as
a possible target for enhancement of survival of this kind of
breast cancer (Sun et al., 2018). In melanoma, up-regulation of
DSCAM-AS1 has been associated with ulceration and advanced
clinical stage, resulting in poor patients’ survival. The latter
has been verified through univariate and multivariate analyses
(Huang et al., 2019).

Expression of DSCAM-AS1 has been reported to be up-
regulated in lung cancer tissues compared with normal samples.
Besides, up-regulation of this lncRNA has been correlated
with up-regulation of HMGB1 in these tissues (Qiu et al.,
2020). Another study in lung cancer has verified up-regulation
of DSCAM-As1 in tumor samples and assessed the overall
survival of these patients following surgery through Kaplan–
Meier survival analysis showing correlation between DSCAM-
AS1 up-regulation and poor overall survival of patients
(Liao and Xie, 2019).

A single study in bladder cancer has reported similar levels
of DSCAM-AS1 between tumoral and adjacent non-tumoral
tissues (Abdolmaleki et al., 2020). Other studies have in different
types of cancer validated correlation between DSCAM-AS1 over-
expression and low survival rate in terms of overall, disease-free
or relapse free survival times.

DSCAM-AS1 AND DRUG RESISTANCE

DSCAM-AS1 levels can affect response of patients to anti-cancer
drugs. For instance, DSCAM-AS1 up-regulation can increase
Tamoxifen resistance in breast cancer through sequestering miR-
137, then increasing expression of EPS8 (Ma et al., 2019).
DSCAM-AS1 has also been shown to increase expressions of
DCTPP1 and QPRT, two proteins whose effects on DNA function
are possibly associated with resistance to chemo/radiotherapy
(Yue et al., 2020).

DISCUSSION

DSCAM-AS1 is an oncogenic lncRNA in various tissues. This
lncRNA play a part in essential biological processes, such
as DNA replication, cell cycle transition particularly at G1/S
phase, sister chromatid unity at the onset of chromosome
segregation, recruitment of proteins on the chromosomes and
DNA recombination (Sun et al., 2018). Consistent with these
diverse roles, up-regulation of DSCAM-AS1 has been associated
with carcinogenic events. Its oncogenic effects are mediated
through interaction with proteins and transcripts. Several
miRNAs including miR-577, miR-122-5p, miR-204-5p, miR-136,
miR−137, miR−382, miR−183, miR−99, miR-3173-5p, miR-
874-3p, miR-874-3p, miR-150-5p, miR-2467-3p, miR-216b, miR-
384, miR-186-5p, miR-338-3p, miR-877-5p and miR-101 have
been found to be regulated by DSCAM-AS1. The interaction
between DSCAM-AS1 and miR-137, miR-204 and miR-101 has
been validated in different studies. Consistently, DSCAM-AS1
can decrease expression of several tumor suppressor miRNAs,
thus releasing the oncogenic targets of these miRNAs from
their inhibitory effects. Cumulatively, DSCAM-AS1 up-regulates
several oncogenes through this mechanism.

miR-577/HMGB1, miR-122-5p/FSTL3, miR-204-5p/RRM2,
miR-137/Notch1, miR-186-5p/GPRC5A, miR-877-
5p/ATXN7L3, miR-384/AKT3 and miR-204/SOX4 are among
molecular cascades being regulated by DSCAM-AS1. Based on
these findings, Notch and AKT pathways are possibly regulated
by DSCAM-AS1. In addition, Wnt/β-catenin is another cancer-
related pathway which has been found to be functionally
related with DSCAM-AS1.

In addition to serving as molecular sponge for miRNAs,
DSCAM-AS1 can regulate carcinogenesis through modulation
of alternative splicing and isoform regulation. Alternative
polyadenylation events have been found to be correlated with
development and progression of cancers (Zhang et al., 2020c).
Moreover, 3′UTR shortening as another event associated with
DSCAM-AS1 can repress expression of tumor-suppressor genes
through disturbing competing endogenous RNA interaction
(Park et al., 2018). Finally, a number of exon skipping events have
been associated with cancers (Kim et al., 2020). Thus, DSCAM-
AS1 represents an important therapeutic target in cancers being
capable of affecting several cancer-related mechanisms.

The importance of DSCAM-AS1 up-regulation in
deterioration of patients’ outcome has been validated in
independent studies in breast, lung, colorectal, skin, bone and
liver cancers potentiating this lncRNA as a prognostic marker.
Further assessment of its expression in the circulation of patients
with different cancer types is necessary to propose it as a
non-invasive marker in this regard.
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