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Abstract: OTU Deubiquitinase 6B-Antisense Transcript 1 (OTUD6B-AS1), a novel long non-coding RNA (IncCRNA),
has recently emerged as a critical regulator in various tumors. Current research underscores its dual functionality,
acting either as an oncogene or a tumor suppressor depending on the tumor context. In this work, we compile and
discuss findings from a range of studies investigating the expression patterns of OTUDGB-AS1 in different cancers
and its consequent effects on tumor behavior, both in vitro and in vivo. We delve into the mechanisms through
which OTUD6B-AS1 influences cancer initiation and progression, focusing on its role in regulating essential cellular
processes such as cell growth, migration, invasion, angiogenesis, ferroptosis, and treatment resistance. Operating
through complex interactions with microRNAs (miRNAs), proteins, and pivotal signaling pathways - most notably
Wnt/B-catenin - OTUD6B-AS1 exhibits variable roles across cancer types and cellular environments. Additionally, we
assess the clinical relevance of OTUDG6B-AS1 expression levels, evaluating its potential as a biomarker for cancer
prognosis and diagnosis, as well as a target for therapeutic intervention. By consolidating existing knowledge, this
work aims to highlight the clinical implications of OTUD6B-AS1 and encourage further research in oncology, ulti-
mately contributing to the advancement of targeted cancer therapies.

Keywords: Long non-coding RNA, OTU Deubiquitinase 6B-Antisense Transcript 1, human tumors, biological role,

regulatory mechanisms, cancer biomarker

Introduction

Advancements in cancer research have led to
the identification and validation of numerous
biomarkers that play critical roles in tumorigen-
esis [1-4]. Among these biomarkers, long non-
coding RNAs (IncRNAs) - RNA molecules longer
than 200 nucleotides that lack the ability to
code for proteins - have emerged as key players
in the mechanisms underlying cancer develop-
ment [5-8]. Due to their involvement in various
regulatory processes, INCRNAs represent a
promising new class of cancer biomarkers
[9-11].

This growing interest particularly highlights
IncRNAs such as OTU Deubiquitinase 6B-
Antisense Transcript 1 (OTUDG6B-AS1), which
has been associated not only with systemic

sclerosis [12, 13], but also with various hu-
man tumors [14-18]. Extensive research has
revealed abnormal expression patterns of
OTUDG6B-AS1 in tumor tissues, correlating with
several clinicopathological features, including
clinical stage and prognostic survival time [19-
24]. Moreover, abnormal expression patterns of
OTUDG6B-AS1 have also been observed in can-
cer cell lines [14, 18-24], OTUD6B-AS1 plays a
crucial and variable role in a multitude of cellu-
lar processes, including proliferation, apopto-
sis, autophagy, invasion, metastasis, ferropto-
sis, and resistance. These functions occur th-
rough mechanisms such as competing endoge-
nous RNA (ceRNA) activity and interactions with
proteins [14, 15, 17-22, 25]. These findings
underscore the potential of OTUDGB-AS1 as a
valuable biomarker for tumors and suggest
promising avenues for therapeutic targeting.
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Figure 1. Overview of Homo sapiens (human) OTU Deubiquitinase 6B-Antisense Transcript 1 (OTUD6B-AS1) gene.
A. Genomic location of the OTUD6EB-AS1 gene, as extracted from the GeneCards database (https://www.gene-
cards.org/cgi-bin/carddisp.pl?gene=0TUD6B-AS1). B. Genomic context of OTUD6B-AS1, based on information
derived from the National Center for Biotechnology Information (NCBI) database (https://www.ncbi.nim.nih.gov/

gene/100506365).

In this study, we aim to provide an overview of
the expression patterns, clinical implications,
biological functions (both in vitro and in vivo),
and molecular mechanisms of OTUD6B-AS1
across various cancer types. We will also dis-
cuss its prognostic value in pan-cancer, poten-
tial as a non-invasive biomarker, and its as-
sociated ceRNA networks in cancer cells. By
enhancing our understanding of OTUD6B-AS1's
role as a significant INcCRNA in tumor develop-
ment, we could facilitate its future clinical appli-
cations in cancer management.

Characteristics of OTUD6B-AS1

The OTUD6B-AS1 gene, classified as an RNA
gene within the IncRNA category, is located on
chromosome 8q21.3, as illustrated in Figure
1A. This gene consists of three exons and
spans a sequence of 10,284 nucleotides (nt).
It is positioned adjacent to the OTUDGB,
PIPAP2, and C8orf88 genes, as depicted in
Figure 1B. OTUDGB-AS1 is transcribed from the
antisense strand relative to the OTUDGB gene,
which is situated on chromosome 8 in a head-
to-head orientation with OTUD6B-AS1.

Studies have demonstrated that OTUDG6B-AS1
IncRNA is primarily localized in the cytoplasm of
cancer cells, including RKO-R, HCT116-R [19],
and T24 cells [25]. It is predicted to be associ-

ated with ribosomes, the nucleoplasm, mem-
branes, the nucleus, and exosomes, as shown
in Figure 2. Additionally, the minimum free
energy (MFE) secondary structure of OTUDGB-
AS1 was predicted using the RNAfold web serv-
er, as depicted in Figure 3. With a minimum
free energy of -1071.84 kcal/mol, this optimal
secondary structure provides insights into the
RNA'’s stability and its potential functional roles.

Expression level of OTUD6B-AS1 in human
tumours

Recent investigations have unveiled dysregu-
lated expression of OTUDGB-AS1 across vari-
ous human malignancies. It was observed that
OTUDGB-AS1 is up-regulated in breast cancer
[16, 17], hepatocellular carcinoma (HCC) [18],
cervical cancer [22], and osteosarcoma [24],
while it is down-regulated in thyroid carcinoma
[14], colorectal cancer (CRC) [19, 20], and clear
cell renal cell carcinoma (ccRCC) [21] (Table 1).

To comprehensively assess OTUD6B-AS1 ex-
pression across diverse cancers, an analysis
was performed utilizing TNMplot (https:/
tnmplot.com/analysis/) [26] (Figure 4). This
analysis revealed significant upregulation of
OTUDG6B-AS1 in tumor samples from acute
myeloid leukemia (AML), breast cancer, esoph-
ageal cancer, liver cancer, lung cancer, pancre-
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Figure 2. The predicted sub-cellular localization of OTU Deubiquitinase 6B-Antisense Transcript 1 (OTUD6B-AS1),
with identified locations highlighted within a red frame, sourced from LnCeCell (http://bio-bigdata.hrbmu.edu.cn/
LnCeCell/), which data from Publication, IncCATLAS, CSCD, and exoRBase.
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Figure 3. Minimum free energy secondary structure of IncRNA OTU
Deubiquitinase 6B-Antisense Transcript 1 (OTUD6B-AS1), with color-
ing indicative of base-pairing probability.

3

atic cancer, kidney chromophobe,
skin cancer, and stomach cancer.
Conversely, significant downregula-
tion of OTUDGB-AS1 was noted in
renal clear cell carcinoma, renal papil-
lary cell carcinoma, testicular cancer,
and uterine endometrial carcinoma.

Clinical value of OTUD6B-AS1 in hu-
man tumours

Findings from various studies under-
score the potential of OTUD6B-AS1 as
a biomarker for cancer phenotypes,
its association with patient survival
outcomes, and its diagnostic utility
[14-24], as summarised in Table 1.
Multiple studies report a direct co-
rrelation between high OTUDGB-AS1
expression and adverse outcomes
in breast cancer [15-17]. Elevated
OTUDEB-AS1 levels are associated
with features of aggressive disease,
including lymph node metastasis,
larger tumor size, deeper invasion,
and advanced tumor stage, with pa-
tients exhibiting high OTUDG6B-AS1

Am J Cancer Res 2025;15(1):1-18
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Table 1. The expression, prognostic implications, and diagnostic significance of OTU Deubiquitinase 6B-Antisense Transcript 1 (OTUDG6B-AS1)
across various types of cancer

Cancer type Expression Diagnostic Significant clinical variables End-point Unfavorable Ref.
Thyroid carcinoma Down-regulated - Tumor size, lymphatic metastasis, clinical stage - - [14]
Breast cancer - - Axillary lymph node metastasis, tumor size, tumor Overall High expression  [15]
stage survival
Up-regulated - Clinical stage; lymph node metastasis; invasion Overall High expression  [16]
depth survival
Up-regulated - - Overall High expression [17]
survival
Hepatocellular Up-regulated - - Overall High expression  [18]
carcinoma survival
Colorectal cancer Down-regulated - - - - [19]
Down-regulated - - - - [20]
Clear cell renal cell Down-regulated AUC: 0.792, Sensitivity:  Clinical stage, tumor depth, lymph node metastasis, Overall Low expression [21]
carcinoma 0.773, Specificity: 0.814 distant metastasis, survival staus survival
Cervical cancer Up-regulated - Tumor grade, clinical stage Overall High expression  [22]
survival
Ovarian cancer - - - Overall High expression  [23]
survival
Osteosarcoma Up-regulated - - - - [24]
4 Am J Cancer Res 2025;15(1):1-18
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Figure 4. Comparison of OTU Deubiquitinase 6B-Antisense Transcript 1 (OTUDG6B-AS1) expression levels between
tumor samples and normal tissues. In the upper section, cancer types where OTUDGB-AS1 is significantly upregu-
lated are denoted in red with upward arrows, while those where it is significantly downregulated are highlighted in
green with downward arrows. Significant differences between cancer and normal tissues are indicated by red aster-

isks. The data originates from TNMplot (https://tnmplot.com/analysis/), which incorporates samples from various
databases including Gene Expression Omnibus (GEO), Genotype-Tissue Expression (GTEx), The Cancer Genome

Atlas (TCGA), and The Therapeutically Applicable Research to Generate Effective Treatments (TARGET).
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expression experiencing shorter overall surviv-
al (0S).

Additionally, several IncRNA-based prognostic
models incorporating OTUDGB-AS1 - such as
cuproptosis-related IncRNAs and an aging-re-
lated IncRNA signature - have been developed
and demonstrate notable prognostic value in
breast cancer cases [16, 27-32]. Collectively,
these findings suggest that OTUDGB-AS1 may
serve as a promising prognostic marker for
breast cancer patients.

In HCC [18], OTUDG6B-AS1 shows significantly
increased expression levels in tumor tissues,
correlating with decreased patient survival.
Consistent upregulation across HCC tissue
samples indicates its potential as a prognostic
marker for this cancer type. In cervical and
ovarian cancers [22, 23], OTUD6B-AS1 is sig-
nificantly overexpressed in cancerous tissues
compared to normal counterparts. In cervical
cancer [22], OTUD6B-AS1 expression levels are
also associated with tumor grade and stage,
with upregulation linked to shorter survival
times in both cancer types [22, 23].

Conversely, OTUDGBB-AS1 expression is down-
regulated in thyroid carcinoma tissues [14].
This reduction is associated with larger tumor
sizes, the presence of lymphatic metastasis,
and advanced clinical stage, suggesting a com-
plex role for OTUDGB-AS1 in thyroid carcinoma,
potentially acting in a manner that influences
tumor suppression or progression mecha-
nisms. Additionally, OTUD6B-AS1 is notably
downregulated in ccRCC [21], where lower
expression levels are associated with poor OS.
Its expression inversely correlates with disease
severity, including tumor metastasis, tumor
depth, and tumor stages.

Furthermore, the IncRNA OTUD6B-AS1 demon-
strates clear diagnostic discrimination (AUC =
0.792), with a sensitivity of 77.3% and specific-
ity of 81.4% for differentiating cancer tissues
from normal tissues [21]. Thus, OTUD6B-AS1
may serve as a valuable prognostic and diag-
nostic biomarker in ccRCC.

Role of OTUD6B-AS1 in tumorigenesis and
development

Research has demonstrated abnormal expres-
sion levels of OTUDGB-AS1 in cancer cell lines

[14, 18-24] and has investigated its role in vari-
ous human tumors using both cell lines and
xenograft models [14, 15, 17-22, 25] (Table 2).
OTUDGB-AS1 has been linked to the patho-
genesis and development of several cancers,
including thyroid carcinoma [14], breast cancer
[15, 171, HCC [18], CRC [19, 20], bladder can-
cer [25], ccRCC [21], and cervical cancer [22].
Its role varies depending on the tumor context.

In breast cancer [15, 17], HCC [18], and cervi-
cal cancer [22], OTUD6B-AS1 acts oncogeni-
cally by modulating cellular processes that pro-
mote tumor survival and drug resistance.
Conversely, in thyroid carcinoma [14], CRC
[19, 20], bladder cancer [25], and ccRCC [21],
OTUDG6B-AS1 exhibits tumor-suppressive prop-
erties, where its overexpression can inhibit
cancer cell growth, migration, and invasion, as
well as reduce resistance to chemotherapy and
radiotherapy.

This dualistic nature underscores the complex
involvement of OTUDGB-AS1 in cancer biology,
functioning either as an oncogene or tumor
suppressor depending on the specific cellular
environment and regulatory networks involved.

Biological functions of OTUD6B-AS1 in tumors

Various research consistently demonstrates
that modulating the expression of OTUDGB-
AS1 in cancer cells significantly impacts cell
growth, migration, invasion, and treatment
resistance, both in vitro and in vivo [14, 15,
17-22, 25] (Figure 5). This underscores the piv-
otal role of OTUDGB-AS1 in regulating cellular
processes crucial to cancer progression. The
findings highlight the dual oncogenic and tumor-
suppressive functions of OTUDGB-AS1 in can-
cer development. OTUD6B-AS1 plays a critical
role in various cancers by regulating cellular
behavior, the cell cycle, growth, stress respons-
es, survival mechanisms, and the tumor micro-
environment. Understanding the specific func-
tions of OTUDGB-AS1 in different cancers can
aid in the development of targeted therapies.

In terms of cellular behavior, OTUD6B-AS1 pro-
motes cell proliferation in breast cancer [15]
and HCC [18], driving rapid tumor growth, while
it inhibits cell proliferation in CRC [20] and
ccRCC [21]. Additionally, OTUD6B-AS1 enhanc-
es migration and invasion in breast cancer [15]
and HCC [18], and promote EMT in breast can-

Am J Cancer Res 2025;15(1):1-18
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Table 2. The expression of OTU Deubiquitinase 6B-Antisense Transcript 1 (OTUD6EB-AS1) in cancer cells and its diverse functions and molecular
mechanisms in various human tumors

Related molecule/

Cancer type Cell lines Cell expression Cellular functions Animal models Phenotypes pathway Role Ref.
Thyroid SW579, TPC-1, and Down-regulated in cancer Cell viability, migration, - - OTUDG6B-AS1/miR-183-5p Tumor-suppressive [14]
carcinoma Nthy-ori cell lines invasion and miR-21
Breast cancer  BT474, and HUVEC - Cell proliferation, - - EMT- and angiogenesis- Oncogenic [15]
migration, invasion, related signaling
EMT, angiogenesis
MDA-MB-231 and - Cell autophagy, DNA - - OTUD6B-AS1/miR-26a- Oncogenic [17]
HCC1937 damage, paclitaxel 5p/MTDH
resistance
Hepatocellular HepG2, Hep3B, SNU-475,  Up-regulated Cell proliferation, Xenograft tumour model: Tumor volume, OTUD6B-AS1/miR-664b- Oncogenic [18]
carcinoma Huh-7, HL-7702 and 293T in cancer cell lines invasion BALB/c nude mice (4-6 tumor weight 3p/GSKIP, Wnt/B-catenin
weeks old) signalling
Colorectal HCT116, RKO, SW620, Down-regulated in cancer Ferroptosis, - - HuUR/TRIM16 Tumor-suppressive [19]
cancer LoVo and HIEC-6 cell lines radioresistance
Caco2, HCT116, LoVo, Down-regulated in cancer Cell proliferation, - - OTUD6B-AS1/miR-3171 Tumor-suppressive [20]
SW480, SNU-C1 and HIEC  cell lines migration, invasion
Bladder T24 cells - Cell viability, apoptosis,  Xenograft tumour model: Tumor volume, OTUD6B-AS1/miR-6734- Tumor-suppressive [25]
cancer AS,0, resistance BALB/c nude mice (4 weeks tumor weight 5p/IDH2
old; 50% female and 50%
male)
Clear cell renal  786-0, Caki-1, 769-P, OS- Down-regulated in cancer Cell proliferation Xenograft tumour model: Tumor volume, Wnt/B-catenin signaling ~ Tumor-suppressive [21]
cell carcinoma RC-2, ACHN and HK-2 cell lines migration, invasion, Female nude mice that were tumor weight
apoptosis, cell cycle (4 weeks old)
progression, EMT
Cervical Hela, CaSki, SiHa and Up-regulated in cervical Cisplatin resistance Subcutaneous tumour model Tumor growth ~ OTUD6B-AS1/miR-206/ Oncogenic [22]
cancer Ect1/EGE; CDDP-resistant  cancer cell lines than normal and tumor CCND2
Hela and SiHa cells cells; elevated in CDDP-resis- weight
tant cervical cancer cells
Ovarian cancer TOV-21G, A2780,SKOV3 Down-regulated in cancer - - - - - [23]
and IOSE80 cell lines
Osteosarcoma Sa0S-2, G-292, SJSA-1, Up-regulated in Sa0S-2, HOS, - - - - - [24]
HOS, 143B, U2-0S, MNNG/ Down-regulated in SJSA-1,
HOS and MG-63; hFOB 143B, U2-0S, MNNG/HOS
7 Am J Cancer Res 2025;15(1):1-18
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Figure 5. The role of IncRNA OTU Deubiquitinase 6B-Antisense Transcript 1 (OTUD6B-AS1) in various cancers, acting

either as an oncogene or a tumor suppressor.

cer [15], thereby increasing metastatic poten-
tial. In contrast, it inhibits these processes in
thyroid carcinoma [14], CRC [20], and ccRCC
[21]. Furthermore, OTUDGB-AS1 reduces cell
viability in thyroid carcinoma [14] and bladder
cancer [25], making cancer cells less resis-
tant to treatments, while promotes apoptosis in

bladder cancer [25] and ccRCC [21]. In regulat-
ing the cell cycle and growth, OTUDGB-AS1
inhibits proliferation in ccRCC [21] by modulat-
ing cell cycle progression. In vivo studies indi-
cate that OTUDG6B-AS1 contributes to tumor
growth in HCC [18] and cervical cancer [22],
while it inhibits tumor growth in bladder cancer

Am J Cancer Res 2025;15(1):1-18
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Figure 6. Molecular regulatory mechanisms of INcRNA OTU Deubiquitinase 6B-Antisense Transcript 1 (OTUDEB-AS1)

in various cancers.

[25] and ccRCC [21]. Regarding stress and
survival mechanisms, OTUD6B-AS1 promotes
autophagy and inhibits DNA damage repair in
breast cancer [17], aiding cell survival under
stress. It increases chemoresistance in breast
and cervical cancers [17, 22], while reducing
chemoresistance in bladder cancer [25] and
radioresistance in CRC [19]. Additionally,
OTUDG6B-AS1 influences ferroptosis in CRC,
affecting cancer cell survival. In terms of mi-
croenvironment regulation, OTUD6B-AS1 pro-
motes angiogenesis in breast cancer [15], sup-
plying tumors with the necessary oxygen and
nutrients to support growth and expansion.

Molecular regulatory mechanisms of OTUDGB-
AS1

LncRNAs can act as molecular sponges for
microRNAs (miRNAs) through a competitive
endogenous RNA (ceRNA) mechanism, which
influences the availability of miRNAs and, con-
sequently, modulates the expression of their
target mMRNAs [33-36]. One significant Inc-
RNA, OTUD6B-AS1, possesses multiple poten-

tial miRNA-binding sites, allowing it to regulate
various mRNAs by competing for miRNA mole-
cules [14, 17, 18, 20, 22, 25]. This competitive
interaction alters downstream gene expression
and significantly impacts cancer cell behavior
and tumor progression. In human cancer cells
[14, 17, 18, 20, 22, 25], OTUD6B-AS1 competi-
tively binds to several miRNAs, including miR-
26a-5p, miR-664b-3p, MmiR-6734-5p, and miR-
206. This binding facilitates the upregulation of
key genes such as MTDH, GSKIP, IDH2, and
CCND2 (Figure 6), leading to increased produc-
tion of proteins that regulate malignant traits,
including cell proliferation, invasion, migration,
and tumor resistance, thereby influencing can-
cer initiation and progression.

Furthermore, it has been reported that the
cytoplasmic localization of IncRNAs enables
them to interact with RNA-binding proteins,
thereby enhancing the mRNA stability of down-
stream targets [37-39]. In CRC, aside from its
function as a ceRNA by binding to miR-3171
[20], a study by Zhang et al. [19] discovered
that OTUDGB-AS1 can also bind to the RNA-

Am J Cancer Res 2025;15(1):1-18
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binding protein HuR. This interaction increases
the mRNA stability of TRIM16 (Figure 6), which
in turn enhances GPX4-mediated ferroptosis
and reduces radioresistance in CRC.

OTUDGB-AS1 also plays a significant role in
regulating cancer progression through various
signaling pathways [15, 18, 21] (Figure 6). In
breast cancer, Wang et al. [15] found that
OTUDG6B-AS1 enhanced the tube formation
capacity of HUVEC cells. It downregulated
E-cadherin while upregulating markers such as
MMP1, SMADS5, Snail, Twistl, thereby promot-
ing breast cancer progression and participating
in EMT- and angiogenesis-related signaling. In
HCC, Kong et al. [18] reported that OTUDGB-
AS1 acts as a ceRNA for miR-664b-3p, result-
ing in the upregulation of GSKIP and subse-
quent activation of the Wnt/[-catenin signaling
pathway. This activation promotes cell prolifer-
ation and invasion in HCC cells. Conversely, in
ccRCC [21], OTUDGB-AS1 exhibited a tumor-
suppressive role; its overexpression decreas-
ed the activity of the Wnt/B-catenin pathway,
thereby inhibiting the progression of ccRCC.

Future perspectives

LncRNAs are increasingly recognized as pivotal
regulators of cellular processes, orchestrating
a wide range of biological functions from chro-
matin remodeling to gene expression regula-
tion [40-42]. Among these IncRNAs, OTUD6B-
AS1 has attracted significant attention for its
multifaceted roles in human cancers [14-18].
Recent advances in cancer biology have illumi-
nated the complexity of IncRNA functions, de-
monstrating that molecules like OTUD6B-AS1
can serve as both oncogenes and tumor sup-
pressors, depending on the cellular context
and environmental influences [14-18].

OTUDG6B-AS1's capacity to modulate various
pathways and molecular interactions uniquely
positions it within oncogenic networks, thereby
influencing critical processes such as cancer
cell proliferation, apoptosis, migration, and in-
vasion. The dual roles of OTUD6B-AS1, which
may either promote or inhibit tumor progres-
sion, highlight the intricate balance of cellu-
lar signaling pathways in cancer development.
This dualistic nature not only complicates our
understanding of IncRNA biological functions
but also paves the way for novel approaches to
targeted cancer therapies.

10

Several studies have linked the expression of
long non-coding RNA (IncRNA) OTUDEB-AS1 to
OS across various cancers, including breast
cancer [15-17], HCC [18], ccRCC [21], cervical
cancer [22], and ovarian cancer [23]. To further
investigate the role of OTUD6GB-AS1 in a broad-
er spectrum of cancers, we examined the rela-
tionship between its expression and patient
prognoses in 33 different tumor types. This
analysis focused on OS and disease-free sur-
vival (DFS), utilizing the GEPIA2 online tool
(http://gepia2.cancer-pku.cn/#index) [43] (see
Figure 7A). Kaplan-Meier curves reveal a sig-
nificant prognostic relevance of OTUD6B-AS1
in breast cancer (BRCA), cervical cancer (CESC),
kidney renal clear cell carcinoma (KIRC), lower
grade glioma (LGG), melanoma (SKCM), and
thyroid carcinoma (THCA) (see Figure T7B).
Notably, low expression levels of OTUDG6B-AS1
are associated with poor survival outcomes,
particularly in KIRC, LGG, and SKCM, with impli-
cations for both OS and DFS, as well as shorter
DFS in THCA (Figure 7B). Conversely, lower
expression of OTUD6GB-AS1 is linked to better
OS in BRCA and improved DFS in CESC (Figure
7B).

Regarding its diagnostic value in cancer, only
one study has clearly demonstrated that
OTUDGB-AS1 can effectively differentiate can-
cer tissues from normal tissues, achieving an
Area Under the Curve (AUC) of 0.792 [21].
However, the diagnostic potential of tissue
IncRNA OTUDG6B-AS1 in other solid tumors
remains unclear. Additionally, obtaining IncRNA
from tumor tissues is invasive and often not
easily accessible. Given that numerous Inc-
RNAs in the blood, including exosomal IncRNAs,
have been recognized as promising diagnostic
tools for tumors [44-46], we are now focusing
on the potential of OTUDGB-AS1 as a minimally
invasive diagnostic tool. Utilizing exoRBase
[47], a repository of long RNAs derived from
extracellular vesicles obtained through RNA-
seq data analyses, we assessed the expres-
sion of OTUDGB-AS1 across various human
body fluids, including urine, cerebrospinal fluid,
bile, and blood samples from different cancer
types (Figure 8A). Furthermore, we observed
significant differential expression of OTUDGB-
AS1 in the blood of individuals with various can-
cers - such as BRCA, esophageal squamous
cell carcinoma (ESCC), glioblastoma multifor-
me (GBM), gastric cancer (GC), KIRC, melano-

Am J Cancer Res 2025;15(1):1-18
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Figure 7. The prognostic value of OTU Deubiquitinase 6B-Antisense Transcript 1 (OTUD6B-AS1) across various cancers. A. Survival map showing the association
between OTUDGB-AS1 expression levels and overall survival (0S) and disease-free survival (DFS) across 33 different cancer types. B. Kaplan-Meier curves dem-
onstrating its significant prognostic relevance in breast cancer (BRCA), cervical cancer (CESC), kidney renal clear cell carcinoma (KIRC), brain lower grade glioma
(LGG), melanoma (SKCM), and thyroid carcinoma (THCA) in terms of OS and DFS. The data is sourced from Gene Expression Profiling Interactive Analysis 2 (GEPIA2)
(http://gepia2.cancer-pku.cn/#index).
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Figure 8. Comparison of OTU Deubiquitinase 6B-Antisense Transcript 1 (OTUD6B-AS1) levels within extracellular
vesicles. A. The heatmap illustrates the expression of OTUDG6B-AS1 across various human body fluids and in blood
samples from different types of cancer. B. Significant differential expression of OTUDG6B-AS1 in blood extracel-
lular vesicles is observed between several types of cancer vs. healthy individuals, including breast cancer (BRCA),
esophageal squamous cell carcinoma (ESCC), glioblastoma multiforme (GBM), gastric cancer (GC), kidney renal cell
carcinoma (KIRC), melanoma (MEL), ovarian cancer (OV), and small cell lung cancer (SCLC). The significance levels
are denoted by asterisks above the comparison boxes: * for P < 0.05, ** for P < 0.01, and **** for P < 0.0001.
The data is sourced from exoRBase (http://www.exorbase.org/).

ma (MEL), ovarian cancer (OV), and small cell
lung cancer (SCLC) - when compared to healthy
donors (Figure 8B). These findings underscore
the potential of OTUDGB-AS1 as a promising
diagnostic marker across a range of tumors.
Moving forward, further studies are needed to
evaluate the sensitivity and specificity of exo-
somal OTUDGB-AS1 in blood samples, thereby
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opening an exciting avenue for research into
novel circulating oncological biomarkers.

Recent studies have elucidated that OTUD6GB-
AS1 functions primarily as a ceRNA, sequester-
ing MiRNAs such as miR-26a-5p, miR-664b-3p,
miR-6734-5p, miR-206, miR-21, miR-3171, and
miR-183-5p. This sequestration modulates the
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expression of target genes that are either
oncogenic or tumor-suppressive, thereby influ-
encing the malignancy of cancer cells and their
resistance to radio-chemotherapy. The role of
IncRNA-associated ceRNA networks in deter-
mining cancer cell fate and tumor progression
is increasingly recognized [34, 48-52].

Utilizing the LnCeCell database [53], we have
delineated ceRNA networks associated with
OTUDG6B-AS1 at the single cancer cell level.
Our analysis highlights that the OTUD6B-AS1-
associated ceRNA network is linked to key can-
cer hallmarks, such as self-sufficiency in growth
signals and insensitivity to anti-growth signals
(Figure 9A). Furthermore, we identified the top
10 functional roles enriched among OTUDGB-
AS1-associated ceRNAs (Figure 9B). Our re-
sults indicate that these ceRNAs, connected to
OTUDG6B-AS1, are involved in critical oncogenic
processes, including transcription initiation at
the RNA polymerase Il promoter and the local-
ization of cellular components. These functions
are essential for regulating gene expression
and are closely tied to the misregulation of
genes that can lead to oncogenesis.

Additionally, these ceRNAs impact vital cellular
operations like signal transduction, cell divi-
sion, and programmed cell death. Cancer cells
may exploit these pathways to enhance their
survival and proliferation. Moreover, these ceR-
NAs are associated with several key cancer-
related pathways, including the ATF2 pathway
and the caspase pathway (Figure 9C). These
pathways play a crucial role in various cancers
[54-61], regulating cellular survival, prolifera-
tion, and apoptosis.

Current research primarily focuses on ceRNA
network that OTUD6B-AS1 involved in the
tumor progression [14, 17, 18, 20, 22, 25].
When IncRNA acts as a ceRNA, it can bind to
specific miRNAs, thereby reducing the binding
of miRNAs to their target mRNAs, which results
in the upregulation of mMRNA levels. OTUDGB-
AS1 has been found to competitively bind sev-
eral miRNAs, including miR-26a-5p, miR-664b-
3p, MiR-6734-5p, and miR-206, leading to
the upregulation of genes such as MTDH,
GSKIP, IDH2, and CCND2 (see Figure 6).
Additionally, ceRNA interactions may also influ-
ence the stability and localization of IncRNAs
[62, 63]. Competing RNAs can affect the half-
life of IncRNAs or their intracellular transport,
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thereby impacting their functional availability
[64-67]. Furthermore, it has been reported that
OTUDGB-AS1 interacts with the RNA-binding
protein HUR, which enhances the mRNA stabil-
ity of TRIM16 and mediates radioresistance in
CRC [19]. This finding underscores the intricate
nature of RNA interactions and their essential
role in regulating gene expression.

Moreover, the expression of OTUD6B-AS1 may
be regulated by additional mechanisms, includ-
ing epigenetic modifications and transcription
factors. Although research on these regulatory
mechanisms remains limited, insights can be
derived from studies of other IncRNAs. For
instance, the expression of MALAT1 can be
influenced by histone modifications [68, 69].
And several transcription factors, such as
¢c-MYC [70], and p53 [71], can also regulate
MALAT1 transcription. Similarly, HOTAIR is regu-
lated by transcription factors such as Snail and
EZH2 during the epithelial-mesenchymal tran-
sition (EMT) [72, 73] and is also significantly
influenced by chromatin modifications mediat-
ed by the Polycomb Repressive Complex 2
(PRC2) [74, 75]. Thus, future investigations into
OTUDG6B-AS1 should focus on elucidating its
epigenetic regulation and mapping its inte-
ractions with transcription factors, which will
enhance our understanding of its potential
roles in oncogenesis and tumor progression.

Conclusion

In summary, OTUDG6B-AS1 is a critical tumor-
related IncRNA that influences key cellular pro-
cesses, including growth, migration, and treat-
ment resistance. Its diverse interactions with
microRNAs and signaling pathways highlight
its complex role in various cancers. Clinically,
OTUDG6B-AS1 shows promise as a biomarker
for cancer prognosis and diagnosis. Given its
potential to advance targeted cancer thera-
pies, OTUD6BB-AS1 emerges as a valuable can-
didate for both cancer biomarkers and thera-
peutic targets.
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