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RADS51B-AS1 promotes the malignant biological behavior of
ovarian cancer through upregulation of RAD51B
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Abstract: Long non-coding RNAs (IncRNAs) play an indispensable role in the occurrence and development of ovarian cancer
(OC). However, the potential involvement of IncRNAs in the progression of OC is largely unknown. To investigate the detailed
roles and mechanisms of RADS51 homolog B-antisense 1 (RAD51B-AS1), a novel IncRNA in OC, reverse transcription-quantitative
polymerase chain reaction (RT-qPCR) was performed to verify the expression of RAD51B-AS1. Cellular proliferation, metastasis,
and apoptosis were detected using the cell counting kit-8 (CCK-8), colony-formation, transwell, and flow cytometry assays.
Mouse xenograft models were established for the detection of tumorigenesis. The results revealed that RAD51B-AS1 was
significantly upregulated in a highly metastatic human OC cell line and OC tissues. RAD51B-AS] significantly increased the
proliferation and metastasis of OC cells and enhanced their resistance to anoikis. Biogenetics prediction analysis revealed that
the only target gene of RADS51B-ASI was RADS51B. Subsequent gene function experiments revealed that RAD5 1B exerts the
same biological effects as RAD51B-AS1. Rescue experiments demonstrated that the malignant biological behaviors promoted by
RAD51B-AS1 overexpression were partially or completely reversed by RADS51B silencing in vitro and in vivo. Thus, RAD51B-AS1
promotes the malignant biological behaviors of OC and activates the protein kinase B (Akt)/B cell lymphoma protein-2 (Bcl-2)
signaling pathway, and these effects may be associated with the positive regulation of RAD51B expression. RAD51B-AS1 is expected
to serve as a novel molecular biomarker for the diagnosis and prediction of poor prognosis in OC, and as a potential therapeutic
target for disease management.
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1 Introduction

Ovarian cancer (OC) has the highest fatality rate
among all gynecologic malignancies (Torre et al., 2018;
Sung et al., 2021). Due to the deep location of the
ovary within the pelvic cavity, inconspicuous early
symptoms, and lack of specific tumor markers, >75%
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of patients with OC are initially diagnosed with late-
stage disease (International Federation of Gynecol-
ogy and Obstetrics (FIGO) stages III and IV), as well
as abdominal cavity metastasis and/or distant me-
tastases (US Preventive Services Task Force, 2018;
Lheureux et al., 2019; Xie et al., 2021). Therefore,
a thorough understanding of the molecular mech-
anisms underlying the development of OC, along with
the elucidation of interventional measures, is urgently
required.

Long non-coding RNAs (IncRNAs) consist of
>200 nucleotides (nt) with limited or no protein-coding
function (Bhan et al., 2017). A growing number of
IncRNAs have been reported to participate in the pro-
cession of OC through a variety of pathways and
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molecular mechanisms (Wu et al., 2017, 2021; Liang
etal., 2018; Pei et al., 2020; Yang et al., 2021; Zhao et al.,
2021). However, no efficient and specific IncRNA has
been identified or used for OC diagnosis or treatment,
and the clinical significance and biological mech-
anisms of the overwhelming majority of IncRNAs re-
main unknown, highlighting the need to identify novel
IncRNAs as potential molecular markers for OC.
Here, we identified a novel and previously unchar-
acterized IncRNA, ENST00000554679.1 (RADS1
homolog B-antisense 1 (RADS51B-AS1)), located on
14q24.1. It consists of two exons and is transcribed
from the reverse strand of the RAD51B gene. We
hypothesize that RAD51B-AS1 acts as an oncogene
in OC by upregulating RADS51B. This study investi-
gated the expression, role, and potential mechanism
of RAD51B-AS1 in OC development. The results of this
study may facilitate the elucidation of potential diag-
nostic or therapeutic OC biomarkers. RADS51B-ASI may
serve as a predictor of poor prognosis in OC and as a
potential therapeutic target for disease management.

2 Results
2.1 Identification and characterization of RAD51B-AS1

The IncRNA expression profiles of the ovarian
carcinoma cell line HO8910 and the derived cell line
HO8910PM, which has a higher malignancy than
HO8910 (Shen XM et al., 2021; Shen ZJ et al., 2022),
were analyzed using high-throughput sequencing
analysis (Fig. 1a). The top 16 differentially expressed
IncRNAs (log,(fold change)>2.5 or <-2.5, P<0.05)
were selected for further validation (Tables S1 and
S2). Among the selected IncRNAs, RADS51B-AS1 was
determined to be the most significantly upregulated
following reverse transcription-quantitative polymerase
chain reaction (RT-qPCR) (Fig. 1b). RAD51B-AS1 was
537 nt in length and was confirmed in the present
study using northern blotting (Fig. 1c). It was predom-
inantly located in the nucleus, as verified by subcel-
lular fractionation, expression analysis (Fig. 1d), and
fluorescence in situ hybridization (FISH) analysis
(Fig. 1e). The current study assessed RADS51B-AS1
expression in 49 ovarian carcinoma tissues and eight
nonmalignant ovaries, revealing a remarkable increase
in the expression of RAD51B-ASI in cancer samples

(Fig. 19).

2.2 Effects of IncRNA RADS51B-AS1 on growth,
metastasis, and anoikis resistance in OC cells

Knockdown and overexpression experiments were
performed to clarify the biological functional roles of
RAD51B-AS1 in malignant OC cells. RAD51B-AS1
was knocked down using two small interfering RNAs
(siRNAs) transfected into HO8910PM cells, which
were selected because of their relatively higher expres-
sion of RADS51B-AS1. Knockdown experiments dem-
onstrated a high knockdown efficiency (Fig. 2a). In
addition, a RAD51B-AS1 overexpression lentivirus was
transduced into HO8910 ovarian cells, which possess
lower level of RAD51B-AS1, to establish a cell line that
was stably overexpressing RADS51B-AS1. The efficiency
of this experiment was also demonstrated (Fig. 2b).
Cell counting kit-8 (CCK-8) assays revealed that the
proliferation of cells was significantly attenuated after
the depletion of endogenous RADS51B-ASI (Fig. 2c)
and increased considerably after RAD51B-AS1 over-
expression (Fig. 2d). Similar trends were observed
in colony-formation and survival assays following
RADS51B-AS1 knockdown (Fig. 2e) and overexpres-
sion (Fig. 2f). The migration and invasion of cells
were markedly lower in the RAD51B-AS1 knockdown
group than in the control group (Fig. 2g), while the
RADS51B-AS1 overexpression group significantly in-
creased the migration and invasion of cells (Fig. 2h).
We found that the highly metastatic cell line HO8910PM
demonstrated stronger anoikis resistance than the parent
cell line HO8910 (Fig. Sla), indicating that this may
be the mechanism underlying stronger metastasis. To
investigate this hypothesis, functional assays of the
anoikis resistance conferred by RADS51B-ASI were per-
formed. The results revealed that RAD51B-AS1 knock-
down significantly increased the apoptotic rate of
anoikis-resistant cells (Fig. 2i), whereas overexpres-
sion of RADS51B-AS1 significantly reduced these effects
(Fig. 2j). In the soft-agar assay, the anchor-independent
growth of OC cells was significantly weakened after
RAD51B-AS1 silencing (Fig. S1b) and was enhanced
after RAD51B-AS1 overexpression (Fig. Slc). Since
B cell lymphoma protein-2 (Bcl-2) is an anti-anoikis
gene, its protein expression levels were reduced follow-
ing RAD51B-ASI downregulation (Fig. 2k) and in-
creased with RAD51B-AS1 overexpression (Fig. 21).
Furthermore, the intracellular RNA levels of IncRNA
RADS51B-AS1 were significantly increased after in-
duction of the suspension for 24 and 48 h (Fig. 2m)
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Fig. 1 Identification and characterization of RAD51B-AS1. (a) Heatmap of differentially expressed IncRNAs between
HO8910 (»=1) and HO8910PM (n=1) (log,(fold change)>2 or <-2, P<0.05). The red arrowhead indicates IncRNA RAD51B-AS1.
(b) The expression levels of 16 selected IncRNAs were detected by RT-qPCR in HO8910 and HO8910PM cells. Results
are shown as mean£SD (n>3). * P<0.05, " P<0.01, vs. HO8910. (c) The validation of RAD51B-AS1 using northern blotting.
(d) Subcellular fractionation detection showed the location of RAD51B-AS1. Results are shown as mean+SD (n=3). (¢) FISH
assay showed the location of RAD51B-AS1 with U6 and 18S as internal references. (f) The expression of RAD51B-AS1 in
nonmalignant ovarian tissues and ovarian cancer (OC) tissues. ™ P<0.0001. RAD51B-AS1: RAD51 homolog B-antisense 1;
LncRNAs: long non-coding RNAs; RT-qPCR: reverse transcription-quantitative polymerase chain reaction; SD: standard
deviation; ns: not significant; FISH: fluorescence in situ hybridization; Cy3: cyanine 3; DAPI: 4',6-diamidino-2-phenylindole.
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Fig. 2 Effects of IncRNA RAD51B-AS1 on growth, metastasis, and anoikis resistance in ovarian cancer cells. (a) Verification
of the knockdown efficiency of two specific sSiRNAs targeting RAD51B-AS1 in HO8910PM cells using RT-qPCR analysis.
(b) Verification of the efficiency of lentivirus overexpression in HO8910 cells using RT-qPCR analysis. (¢, d) CCK-8
assays showed proliferation of HO8910 and HO8910PM cells after knockdown (c) or overexpression (d) of RAD51B-AS1.
(e, f) Representative images of colony-formation assays for the survival ability in HO8910PM and HO8910 cells after
RADS51B-AS1 downregulation (e) and upregulation (f) are shown in the left panels. Statistics for colony numbers per well
are shown in the right graphs. (g, h) Transwell assays demonstrated the migration and invasion ability after knockdown (g)
or overexpression (h) of RAD51B-AS1. (i, j) Flow cytometry analyses of apoptosis rates after knockdown (i) or
overexpression (j) of RAD51B-AS1. (k, 1) Western blotting assays showed expression of Bel-2 protein after dysregulation
of RAD51B-AS1. (m) The expression level of RAD51B-AS1 was detected by RT-qPCR in HO8910 cells at 24 and 48 h
after induction of the suspension. Results are shown as mean+SD, n>3. " P<0.05, ” P<0.01, ™ P<0.001, ™" P<0.0001, vs.
the control group or the attached group. LncRNA: long non-coding RNA; RAD51B-AS1: RADS51 homolog B-antisense 1;
si: small interfering; RT-qPCR: reverse transcription-quantitative polymerase chain reaction; CCK-8: cell counting kit-8;
Bcl-2: B cell lymphoma protein-2; SD: standard deviation; OD,,: optical density at 450 nm; NC: negative control;
LV: lentivirus; FITC: fluorescein isothiocyanate.
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compared with adherent HO8910 cells, indicating that
RAD51B-AS1 contributed to anoikis resistance in OC.

2.3 Regulation of RAD51B by RAD51B-AS1

A biogenetic prediction analysis of the down-
stream target genes of RADS51B-AS1 was conducted.
Since RADS51B-AS1 is mainly located in the nucleus, the
mechanisms by which it regulates its target genes can be
primarily divided into cis- and trans-regulation. Poten-
tial target genes of cis-regulated IncRNAs were iden-
tified by integrating the differentially expressed IncRNAs
with their adjacent (10 kb) messenger RNA (mRNA)
data. For the prediction of trans-regulation, sequences of
differentially expressed IncRNAs and mRNAs were first
extracted, after which BLAST software (US National
Library of Medicine, USA) was used for primary screen-
ing and RNAPIex software (Tafer and Hofacker, 2008)
was used for secondary screening to identify the possible
target genes of IncRNAs. As demonstrated in Tables S3
and S4, the only target gene identified was RADS51B.

FISH assays revealed that RAD51B-ASI and
RADS51B were both located in the nucleus in close
proximity to each other; with stable overexpression of
RAD51B-AS1, the fluorescence intensity of RADSIB
also increased (Fig. 3a). Data from 49 OC cases were
subsequently analyzed, and the findings showed clear
evidence of a positive linear correlation between
RAD51B-ASI and RADS5 1B (Fig. 3b). To verify whether
RADS51B is the target gene of RAD51B-AS1, RT-qPCR
and western blotting assays were performed. Owing
to the position of RAD51B-ASI corresponding to the
intron of RADS51B, the two transfected siRNAs did not
have any effect on RAD51B mRNA levels (Fig. S2a).
RAD51B-AS1 knockdown and overexpression mark-
edly decreased and increased RADS51B mRNA expres-
sion levels, respectively (Figs. 3c and 3d). Additionally,
western blotting analyses revealed that RADS1B pro-
tein levels were markedly different (Figs. 3e and 3f),
which was consistent with the mRNA levels in dys-
regulated RADS51B-AS cell lines. These results suggest
that RADS51B-AS1 may regulate RADS51B expression at
the transcriptional and translational levels. We hypoth-
esized that RAD51B-AS may facilitate OC progression
by increasing RADS5 1B expression.

2.4 Promotion of the malignant biological behavior
in OC by RAD51B

RADS 1B expression was markedly upregulated in
OC tissues (Fig. 4a) and survival plots revealed that

J Zhejiang Univ-Sci B (Biomed & Biotechnol) 2024 25(7):581-593 | 585

patients with higher R4ADS51B expression levels had
lower progression-free survival (PFS) and overall
survival (OS) (Fig. S2b). To determine the potential
regulatory role of RADS51B in the malignant behavior
of OC, RADS51B expression was downregulated in
HO8910PM cells by transfection with si-RAD51B,
which simultaneously reduced the expression of the
anti-apoptotic protein Bcl-2 (Fig. 4b). Subsequently,
CCK-8 (Fig. 4c) and colony-formation (Fig. 4d) assays
were performed to determine the effects of RAD51B on
OC cell proliferation. RAD51B silencing inhibited cell
proliferation and survival. Consistent with the findings
obtained for RAD51B-AS1, RAD5 1B downregulation
also reduced metastasis (Fig. 4e) and anoikis resistance
(Fig. 4f) in the HO8910PM cells. In the soft-agar assay,
the anchor-independent growth of OC cells was signifi-
cantly reduced after RADS51B knockdown (Fig. S2c¢).
RADS 1B was positively associated with RADS51B-AS1
and exhibited pro-carcinogenic properties in OC.

2.5 Effects of RAD51B-AS1 on OC progression and
Akt/Bcl-2 pathway by regulating RAD51B expression

To further demonstrate that RAD51B-AS1 may
promote cancer cell progression by interfering with
RADS5 1B expression, rescue assays were conducted.
These assays showed that RAD51B-ASI overexpres-
sion markedly increased OC cell growth (Figs. 5a and
S3a) and metastasis (Fig. 5b), which was abolished by
RADSIB deletion in HO8910 cells. Similarly, RAD51B
knockdown reversed the promotion of anoikis resistance
and anchor-independent growth following RADS51B-
ASI upregulation (Figs. 5S¢ and S3b). Furthermore,
another cell line, A2780, was selected to supplement
the validation. Knockdown of RADS51B significantly
revised enhanced cell viability (Figs. 5d and S3c),
metastasis (Fig. 5e), and anoikis resistance (Figs. 5f
and S3d) induced by RAD51B-AS1 overexpression in
A2780 cells. In addition, western blotting assays sug-
gested that the expression of protein kinase B (Akt)
did not change after RAD51B-ASI overexpression or
si-RAD5 1B transfection. However, compared to con-
trol groups, phosphorylated Akt (p-Akt) and Bcl-2 ex-
pression was upregulated following LV-RADS51B-AS1
overexpression and the enhanced effects on p-Akt and
Bcl-2 expression could be partially downregulated by
si-RAD51B in both HO8910 (Fig. 5g) and A2780
(Fig. 5h) cells. On the basis of these results, RADS51B-
ASI mediates the activation of the Akt/Bcl-2 signaling
pathway through the regulation of RADS5 1B expression.
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Fig. 3 Regulation of RAD51B by RAD51B-AS1. (a) FISH and immunofluorescence co-localization showed that RAD51B-AS1
and RADS5IB were co-localized in the nucleus. (b) The linear correlation between RAD51B-AS1 and RAD51B in 49 cases
of ovarian cancer (OC) using RT-qPCR analysis. (¢, d) RT-qPCR showed the mRNA levels of RAD51B after silencing (c) or
overexpression (d) of RAD51B-AS1. (e, f) Western blotting analyses showed the protein level of RAD51B after knockdown (e)
or overexpression (f) of RAD51B-AS1. Results are shown as mean+SD, n=3. " P<0.05, ” P<0.01, ™" P<0.001, ™" P<0.0001,
vs. the control group. FISH: fluorescence in situ hybridization; RT-qPCR: reverse transcription-quantitative polymerase
chain reaction; mRNA: messenger RNA; SD: standard deviation; si: small interfering; NC: negative control; LV: lentivirus;
DAPI: 4',6-diamidino-2-phenylindole; RAD51B-4S51: RAD51 homolog B-antisense 1.

2.6 Effect of RAD51B-AS1 on OC progression by tumor mouse models were established. The results

regulating RAD51B expression in vivo

revealed that, after an intratumoral injection of si-
RADS 1B, the tumor-promoting ability of the over-

To confirm whether RAD51B-AS1 affects OC cell  expressed group was significantly lower than that of
proliferation through RADS51B in vivo, subcutaneous  the control group (Figs. 6a—6¢). Both the knockdown
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Fig. 4 Promotion of the malignant biological behavior in ovarian cancer (OC) by RADS51B. (a) Comparison of RAD5IB
expression in nonmalignant ovarian tissues and OC tissues using RT-qPCR. (b) Western blotting analysis showed the
expression of Bel-2 and RADS1B. (¢) CCK-8 assays showed cell growth ability after RAD51B knockdown. (d) Colony-formation
assays showed the colony formation ability of HO8910PM cells. (e) Transwell assays showed cell migration and invasion
after RAD51B knockdown. (f) Apoptosis rate after R4AD51B knockdown. Results are shown as mean=SD, n=3. " P<0.05, ” P<
0.01, ™ P<0.001, vs. the control group. RAD51B-4S1: RAD51 homolog B-antisense 1; RT-qPCR: reverse transcription-
quantitative polymerase chain reaction; Bcl-2: B cell lymphoma protein-2; CCK-8: cell counting kit-8; SD: standard
deviation; si: small interfering; NC: negative control; OD,,: optical density at 450 nm; FITC: fluorescein isothiocyanate.

efficiency of si-RAD51B (Fig. 6d) and the overexpres-
sion efficiency of LV-RADS51B-AS1 were verified
(Fig. 6e). RADS5 1B expression levels increased follow-
ing RAD51B-AS1 overexpression (Fig. 6d), and the
linear correlation between the two was verified (Fig. 6f).
Immunohistochemical analyses confirmed that the ex-
pression levels of RADS51B, Ki67, and Bcl-2 proteins
were significantly increased after RADS51B-ASI over-
expression and were restored to their original levels in
cells with simultaneous RADS51B-AS1 overexpression
and RADS5 I B knockdown (Fig. 6g). Taken together, these
results supported our in vitro findings and suggested

that RAD51B-ASI may promote OC through RAD51B
in vivo.

2.7 Correlation between high expression of RAD51B-
AS1 and poor prognosis

The correlation between RADS51B-AS1 expres-
sion levels and the clinical prognostic parameters of
49 patients with OC was evaluated. The results re-
vealed that higher RAD51B-AS1 expression levels
were positively correlated with poorer prognostic
parameters, including FIGO stage and lymph node
metastasis (Table 1). These results indicated that high
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Fig. 5 Effects of RAD51B-AS1 on ovarian cancer (OC) progression and Akt/Bcl-2 pathway by regulating RAD51B
expression. (a) CCK-8 assays were used to observe the growth of HO8910 cells. (b) Cell migration and invasion ability
were observed using the transwell assay. (c) Apoptosis rates of adherent and suspended HO8910 cells were evaluated by
flow cytometry. (d) Cell viability of A2780 cells was determined by CCK-8 assays. (e) Cellular migration and invasion
were detected by transwell assay. (f) Cell apoptosis rates of adherent and suspended A2780 cells were evaluated by
flow cytometry. (g, h) Total HO8910 cell lysates (g) and total A2780 cell lysates (h) were collected and immunoblotted
with the indicated antibodies. Results are shown as mean+SD, n=3. " P<0.05, ” P<0.01, ™" P<0.001. Akt: protein kinase B;
Bcl-2: B cell lymphoma protein-2; CCK-8: cell counting kit-8; SD: standard deviation; OD,,: optical density at 450 nm;
si: small interfering; NC: negative control; LV: lentivirus; FITC: fluorescein isothiocyanate; RAD51B-AS1: RAD51 homolog
B-antisense 1.
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of ovarian cancer by regulating RAD51B expression in vivo. (a) Final

volume of subcutaneous neoplasms in nude mice. (b) The volume growth curve of subcutaneous tumors in nude mice.
" P<0.0001, vs. the LV-RAD51B-AS1+si-NC group. (¢) Weight of the subcutaneous neoplasm in nude mice. (d) RAD51B

expression in tumors was detected by RT-qPCR.

(e) RAD51B-AS1 expression in the tumor was detected by RT-qPCR.

(f) Analyses of the linear relationship between IncRNA RAD51B-AS1 and mRNA RAD51B. (g) IHC analyses of RADS1B,
Ki67, and Bcl-2. Results are shown as mean+SD (n=6). * P<0.05, ™ P<0.01, ™" P<0.0001. RAD51B-AS1: RAD51 homolog
B-antisense 1; RT-qPCR: reverse transcription-quantitative polymerase chain reaction; LncRNA: long non-coding RNA;
mRNA: messenger RNA; IHC: immunohistochemical; SD: standard deviation; Bcl-2: B cell lymphoma protein-2;
si: small interfering; NC: negative control; LV: lentivirus; H&E: hematoxylin-eosin staining.
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Table 1 Association between RAD51B-AS1 expression level
and the clinicopathological parameters of patients

RAD51B-AS1
Variable Number _ €Xpression  pyalue
Low  High
Age (years) 0.228
<50 12 5 7
>50 37 7 30
FIGO stage 0.012°
/11 10 6 4
/v 39 6 33
Lymph node metastasis 0.044"
Negative 23 9 14
Positive 26 3 23
Serum CA125 (U/mL) 0.183
<500 23 8 15
>500 26 4 22

" Bold values indicate P<0.05.

RADS51B-AS1 expression was a predictor of poor progno-
sis in patients with OC.

3 Discussion

To our knowledge, the present study is the first
to uncover an uncharacterized IncRNA RADS51B-AS1,
which was confirmed to be expressed at high levels in
OC tissues and was markedly associated with unfa-
vorable OC clinicopathological features, including
FIGO stages 1l and IV and lymph node metastasis. In
addition, RAD51B-ASI markedly promoted OC prolif-
eration, migration, and anoikis resistance in vitro and
in vivo. Previous studies have shown that anoikis is a
key mechanism that prevents detached cells from sur-
viving and attaching to a new matrix, thereby avoid-
ing metastasis and the colonization of distant organs
(Paoli et al., 2013; Jin et al., 2018; Nirmala and Lopus,
2020). Thus, we performed a series of experiments
associated with anoikis and found that the overexpres-
sion of RADS51B-AS1 significantly reduced the apop-
totic rate of suspended cells and increased the anchor-
independent growth of OC cells in the soft-agar assay.
Furthermore, the intracellular RNA levels of IncRNA
RADS51B-AS1 in HO8910 cells were significantly in-
creased after induction of the suspension for 24 and

48 h compared with adherent HO8910 cells. These re-
sults indicated that RAD51B-AS1 contributed to anoikis
resistance in OC. It has been reported that anoikis re-
sistance is caused by the abnormal expression of certain
genes or pathways, such as the Akt signaling pathway,
of which the proteins of the Bcl-2 family are key play-
ers (Paoli et al., 2013; Zhou et al., 2014; Chen et al.,
2018; Oudenaarden et al., 2018). Additionally, the
activation of Akt, a central node of many signaling
pathways, is critical for regulating a variety of cellular
functions, including cell survival, proliferation, migra-
tion, metabolism, and angiogenesis, and is frequently
deregulated in many types of human cancer (Ediri-
weera et al., 2019; Revathidevi and Munirajan, 2019;
Tian et al., 2020). In this study, RAD51B-AS1 over-
expression could induce the phosphorylation of Akt
and the activation of Bcl-2. Therefore, RAD51B-AS1
may play an oncogenic role in OC.

The results of our study revealed that RAD5IB
expression was positively correlated with RAD51B-AS1
expression and was significantly elevated in patients
with OC. RAD5 1B downregulation suppresses OC ma-
lignancy, indicating its role as a tumor-promoting gene
for OC. The transcript of RAD51B-AS1, functioning
as an antisense IncRNA (asIncRNA), is complemen-
tary to the sense RNA strand of protein-coding gene
RADS51B. AsincRNAs are widely expressed in a var-
iety of tumors and cell lines (Katayama et al., 2005;
Faghihi and Wahlestedt, 2009; Deng et al., 2019) and
have the ability to perform multiple functions and act
as positive or negative regulators of their homologous
genes through cis or trans mechanisms (Zhang et al.,
2017; Cui et al., 2021; Statello et al., 2021). However,
the underlying mechanisms of action of antisense
IncRNAs are complex. Depending on their localization,
these RNAs can interact with DNAs, RNAs, and pro-
teins to affect gene expression at the pre-transcriptional
or post-transcriptional levels (D'Ydewalle et al., 2017;
Su et al., 2017; Dang et al., 2021). This may involve
mRNA splicing, stabilization of its complementary
mRNA, mRNA localization and transport, and the
initiation of sense-encoded proteins (Gibbons et al.,
2018; Deng et al., 2019; Wu et al., 2019; Pan and Xie,
2020; Statello et al., 2021). However, the molecular
mechanisms between asIncRNA and its host gene have
not been fully explored. Further studies are required
to understand in detail the underlying molecular mech-
anism through which RADS51B-AS1 regulates RAD51B



and how both RAD51B-AS1 and RAD51B activate the
Akt/Bcl-2 signaling pathway.

RADS1B is a member of the human RADS51
family, and RADS]1 protein levels are reportedly asso-
ciated with genome instability, tumor recurrence,
tumor progression, and increased resistance to radio-
therapy and chemotherapy in various types of cancer
(Woditschka et al., 2014; Huang et al., 2018; Zhang
et al., 2019; Chiu et al., 2020; Chen et al., 2022; Wang
et al., 2022). Interacting with breast cancer suscepti-
bility genes 1/2 (BRCA1/2), RAD51 was essential for
DNA repair by homologous recombination, and RADS5 1
inhibition sensitizes breast cancer stem cells to
poly(ADP-ribose) polymerase (PARP) inhibitors (Liu
et al., 2017; Cruz et al., 2018), which also provides a
future direction for our further research. Further analy-
ses are required to explore the function of RADS51B-
ASI and RAD51B in the resistance to PARP inhibitors,
especially in the subset of BRCA 1/2-mutant OC patients.

These results may extend the current knowledge
about potential biomarkers and their usefulness for
predicting OS in patients with OC, and may guide
therapeutic strategies for the disease. The results may
also provide areas of study for determining the molecu-
lar mechanisms underlying the development of OC
and provide new molecular markers and targets for
the diagnosis and treatment of OC.

4 Conclusions

In summary, the current study demonstrated that
the IncRNA RADS51B-AS1 promoted the malignant
biological behavior of OC, and the mechanism prob-
ably involved the activation of R4D51B and the Akt/
Bcl-2 signaling pathway. These results may provide
potentially effective therapeutic targets for certain
types of OC.

Materials and methods

Detailed methods are provided in the supplemental mater-
ials of this paper. In addition, the patient information is pro-
vided in Table S5. Primers’ sequences are provided in Table S6.
The sequences of probes for northern blotting are listed in
Table S7. The sequences of siRNAs are listed in Table S8.
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