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Wang et al.: Mechanism of LncRNA LOXL1-AS1 on Ovarian Cancer Cells

The aim of this study was to research the association between lysyl oxidase-like 1-antisense 1 and 
microRNA-761, and explore the molecular mechanisms governing the growth and programmed cell death 
in ovarian cancer cells. To identify the targeting association between long noncoding RNA lysyl oxidase-
like 1-antisense 1 and microRNA-761, the LncBase Predicted v.2 and dual luciferase report examination 
were employed. The 3-(4,5-dimethylthiazol-2-yl)-2,5 diphenyl tetrazolium bromide assay and flow cytometry 
were used to examine the apoptosis and proliferation of ovarian cancer cells, respectively. Western blot was 
performed to test the levels of cyclin D1, B-cell lymphoma-2, and Bcl-2-associated X protein expressions. 
SKOV-3 cells exhibited a notable increase in the expression of lysyl oxidase-like 1-antisense 1 compared 
to normal ovarian epithelial cells HOSE, while displaying a significant reduce in the expression of 
microRNA-761 than normal HOSE cells. The transfection of microRNA-761 caused a significant reduce 
in the relative luciferase activity of lysyl oxidase-like 1-antisense 1-WT. Suppression of lysyl oxidase-like 
1-antisense 1 and upregulation of microRNA-761 resulted in a substantial reduce in the optical density value 
and horizontal of cyclin D1 and B-cell lymphoma-2 albumen expression in SKOV-3 cells after 24, 48, and 72 
h. Additionally, it led to a raise in the rate of apoptosis and the expression level of Bcl-2-associated X protein 
albumen in SKOV-3 cells. Co-transfection of si-lysyl oxidase-like 1-antisense 1 and anti-microRNA-761 
resulted in a significant decrease in microRNA-761 expression, apoptosis rate, and Bcl-2-associated X protein 
levels in SKOV-3 cells. Additionally, it led to an increase in optical density value and cyclin D1 horizontals 
in SKOV-3 cells at 24, 48, and 72 h. In conclusion, the elevated expression of long noncoding RNA lysyl 
oxidase-like 1-antisense 1 in ovarian cancer cells is associated with its close interaction with the targeted 
negative regulation of microRNA-761 expression, and knocking down long noncoding RNA lysyl oxidase-like 
1-antisense 1 expression can enhance the apoptosis of ovarian cancer cells.

Key words: Long noncoding RNA lysyl oxidase-like 1-antisense 1, microRNA-761, ovarian cancer cell, 
radiotherapy, mortality

Ovarian cancer, a highly fatal gynecological 
malignancy, exhibits significant morbidity and 
mortality globally[1]. Due to the absence of usual 
symptoms, the majority of instances are identified 
at a late stage, with the presence of metastasis 
already established upon diagnosis of the advanced 
condition, resulting in an unfavorable prognosis[2]. 
Regrettably, even with the positive advancements 
in chemotherapy, surgical procedures, and 
occasional use of radiotherapy, the estimated 
5 y survival rate for ovarian cancer at any stage 
is approximately 35 %-38 %[3]. Postmenopausal 

women primarily suffer from ovarian cancer, 
making up over 90 % of all cases of malignant 
tumors in the ovaries. Ovarian cancer is most 
prevalent among women in their sixties and 
seventies, leading to approximately 13 850 female 
deaths annually. This cancer type is the primary 
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cause of mortality among women diagnosed with 
malignant tumors in the field of gynecology[4]. 
Hence, it is imperative that we promptly discover 
novel biomarkers for forecasting tumor occurrence 
and clinical diagnosis, gain profound insights into 
the molecular mechanism underlying the initiation, 
advancement, and progression of ovarian cancer, 
and investigate fresh therapeutic approaches 
and targets for combating ovarian cancer[5]. 

Non-coding Ribonuclic Acid (RNA) plays a 
crucial role in various biological processes, 
encompassing microRNA (miRNAs) and long 
noncoding RNA (lncRNA). The process of 
malignant tumor is significantly influenced by 
lncRNA. Lysyl Oxidase-Like 1-Antisense 1 
(LOXL1-AS1) has been evidenced to function 
as an oncogene in various types of tumors. 
Numerous studies in the cancer domain have 
demonstrated that lncRNA manipulates the 
horizontal of target miRNA by deceiving miRNA 
into competing as endogenous noncoding RNA. 

LncRNAs do not have the ability to code for 
proteins. According to previous research, the 
disruption of lncRNA expression is significant 
in the development of tumors[6]. In different 
phases of cancer progression, LncRNA exhibits 
diverse biological roles such as cell growth and 
immune response, cell division and specialization, 
control of cell death, identification as a genomic 
imprinting indicator, and functioning as a 
Competitive Endogenous RNA (CERNAs) that 
competes for micro-RNAs binding sites[7-9]. An 
increasing number of researches on ovarian 
cancer are centered around non-protein coding 
genes, and the significant alteration in lncRNA 
regulation greatly contributes to the development 
of malignant phenotypic changes in ovarian 
cancer[10-12]. Hence, lncRNA could serve as a 
diagnostic tool for managing ovarian cancer. 

miRNAs are small RNA molecules that are 
endogenous and non-coding. They have the 
ability to adjust the instability and translation 
inhibition of miRNAs by binding to specific 
complementary sites located in the 3-untranslated 
region of target genes, as stated in reference[13]. 
Research on growth indicates that miRNA plays 
a role in numerous cellular activities, such as 
growth, specialization, cell death, movement, 
infiltration, and multiplication[14]. Furthermore, 
mounting proof suggests that miRNAs undergo 

abnormal regulation in diverse types of cancer[15]. 
Numerous studies indicate that the dysregulation 
of miRNA in cancer is imbalanced, serving as 
both a tumor suppressor and an oncogene. The 
close association between miR-761 and the onset 
and advancement of various forms of cancer 
has been demonstrated. Despite the difficulties 
posed by alterations in downstream genes, the 
utilization of miRNAs holds great significance 
in the management of ovarian cancer[16,17]. 

Hence, the discovery of novel biomarkers will 
enhance the well-being of individuals with cancer. 
miRNAs, are a type of RNA that can control 
the expression of target genes by binding to the 
3-Untranslated Regions (UTR), 5’-UTR, or open 
reading frame. Numerous studies indicate that the 
dysregulation of miRNA in cancer is imbalanced, 
serving as both a tumor suppressor and an 
oncogene. The close association between miR-761 
and the onset and advancement of various forms 
of cancer has been demonstrated. According to 
reports, the horizontal of miR-761 expression in 
ovarian cancer tissue is notably reduced compared 
to its corresponding non-cancerous tissue. The 
functional tests indicate that miR-761 hinders 
the growth and infiltration of ovarian cancer 
through its interaction with Musashi-2 (MSI2)[4,18]. 

MATERIALS AND METHODS

Instruments and reagents:

The items used in the experiment included SKOV-3 
cells (a type of ovarian cancer cell), HOSE cells (a 
type of normal ovarian epithelial cell), trypsin, miR-
761 mimics, a Negative Control (NC), a plasmid 
extraction kit, a fluorescence quantitative kit, 
penicillin, Roswell Park Memorial Institute (RPMI) 
1640 medium, and Lipofectamine 2000 transfection 
reagent. 

The SKOV-3 cell line was preserved in McCoys 
5A altered solution (Gibco, Invitrogen), which was 
enhanced with 10 % Fetal Bovine Serum (FBS) that 
had been heat inactivated. 

Cell culture:

HOSE, a normal cell of the ovary, and SKOV-3, a 
cell of ovarian cancer, were cultivated in RPMI 
1640 medium. The medium was supplemented 
with 10 % FBS from fetuses. The culture was 
conducted at a temperature of 37°, with a Carbon 
dioxide (CO2) concentration of 5 % and humidity 
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internal reference, and miR-761 was amplified using 
U6 as the internal reference. The 2-△△Ct  method 
was used to determine the relative expression. 

Double luciferase report experiment to analyze 
the targeting relationship between LOXL1-AS1 
and miR-761:

LncBase Predicted v.2 was used to predict the potential 
binding locations of LOXL1-AS1 and miR-761. 
Subsequently, primers were developed to amplify 
the anticipated binding sequence of LOXL1-AS1 
and miR-761 through PCR technology. The resulting 
fragments were then inserted into a luciferase reporter 
gene plasmid, resulting in the acquisition of the 
Wild-Type vector (LOXL1-AS1-WT) for LOXL1-
AS1. SKOV-3 cells were transfected with LOXL1-
AS1-WT and LOXL1-AS1-Mut along with miR-NC 
and miR-761 using Lipofectamine 2000. Following a 
48 h transfection, luciferase activity was observed as 
per the guidelines of the dual luciferase reporter gene 
detection kit, and the obtained data were analyzed. 

Cell proliferation experiment:

3-(4,5-Dimethylthiazol-2-yl)-2,5 Diphenyl 
Tetrazolium Bromide (MTT) assay was used to 
measure cell proliferation. Inoculating 96-well 
plates, two sets of cells in the logarithmic growth 
phase were added, with 5000 cells per 100 l in every 
well. Following 24, 48, and 72 h of incubation, 20 
ml of 5 mg per milliliter MTT were introduced into 
each well. After a 4 h period, the liquid above the 
cells was removed, and subsequently, 200 microliters 
of dimethyl sulfoxide were added. The OD was 
tested at 490 nm by enzyme-labeled instrument. 

ranging from 70 % to 80 %. Next, the cells in the 
phase of exponential growth were introduced into 
a 6-well plate and incubated for a specific duration. 
Subsequently, the cells were examined in an inverted 
manner using a microscope and synchronized with a 
medium devoid of serum for 12 h once the fusion of 
cells reached approximately 50 %. Following this, 
the experiment of cell transfection was conducted.

Cell transfection:

Following the guidelines provided by the maker, the 
cells underwent transfection using Lipofectamine 
2000 transfection reagent. Specifically, the cells 
were transfected with si-NC, si-LOXL1-AS1, miR-
NC, miR-761, anti-miR-NC, and anti-miR-761. After 
48 h of transfection, the cells were gathered. After 
transfection, it was necessary to change a new medium 
to continue culture for subsequent experiments. 

The expression of LncRNA LOXL1-AS1 and 
miR-761 was tested by quantitative Reverse 
Transcription-Polymerase Chain Reaction (qRT-
PCR):

TRIzol reagent was used to extract total RNA from 
HOSE and SKOV-3. Prime Script one step RT-PC 
kit was utilized to convert Protected Natural Areas 
(PNAs) into cDNA, followed by conducting the 
procedure as per the guidelines of the fluorescence 
quantitative kit (Table 1). The cycling parameters 
included heating at 95° for 30 s, cooling at 60° 
for 30 s, and elongation at 72° for 30 s, with a 
total of 40 cycles. Lastly, there was an additional 
extension step at 60° for 5 min. PCR was used 
to amplify LOXL1-AS1, using Glyceraldehyde 
3-Phosphate Dehydrogenase (GAPDH) as the 

Gene Primer Sequence 5’-3’

LOXL1-AS1
Upstream 5′-Gatatgttggatgatgga-3′

Downstream 5′-Gatatgttggatggatga-3′

miR-76
Upstream 5′-Acagcaggcacagac-3′

Downstream 5′-Gagcaggctggagaa-3′

U6
Upstream 5′-Ctcgcttcggcagcaca-3′

Downstream 5′-Aacgcttcacgaatttgcgt-3′

GAPDH
Upstream 5′-Gaaggtgaaggtcggagtc-3′

Downstream 5′-Gaagatggtgatgggatttc-3′

TABLE 1: GENERAL SITUATION AND BLOOD GAS ANALYSIS OF 9 GROUPS OF RATS (n=21, x̄±s)
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regulation in LOXL1-AS1 expression and a 
significant down-regulation in miR-761 expression 
in SKOV-3 ovarian cancer cells when compared to 
HOSE normal ovarian epithelial cells (p<0.05). Table 
2 displayed the findings. The expression of LOXL1-
AS1 and miR-761 in SKOV-3 cells and HOSE cells 
was observed in Table 2.

To gain a deeper comprehension of the functioning 
mechanism of LOXL1-AS1, LncBase Predicted 
v. 2 was employed to anticipate the presence of 
a nucleotide sequence that is complementary to 
miR-761 within LOXL1-AS1. The outcomes are 
illustrated in fig. 1. According to the findings from 
the dual luciferase assay, the introduction of miR-
761 resulted in a significant decrease in the relative 
luciferase activity of LOXL1-AS1-WT (p<0.01), 
while it did not have a notable impact on the relative 
luciferase activity of LOXL1-AS1-Mut (Table 3). 
Simultaneously, based on the qRT-PCR findings, 
it was observed that the introduction of pcDNA-
LOXL1-AS1 (plasmid for overexpressing LncRNA 
LOXL1-AS1) notably diminished the miR-761 
expression in comparison to the pcDNA group. In 
comparison to the si-NC group, the introduction of si-
LOXL1-AS1 bring about a significant enhancement 
in the levels of miR-761 expression (p<0.05) (Table 
4). Hence, the lncRNA LOXL1-AS1 exhibits the 
ability to exert a negative regulatory effect on the 
expression of miR-761 (p<0.05). 

Table 5 demonstrates that the miR-761 transfected 
SKOV-3 cells exhibited a noteworthy increase in 
miR-761 expression when compared to the miR-NC 
group, firming the successful creation of SKOV-
3 cells with miR-761 overexpression (p<0.05). In 
the meantime, the MTT test outcomes indicated 
that the excessive expression of miR-761 notably 
decreased the Optical Density (OD) measurements 
of SKOV-3 cells after 24, 48, and 72 h (p<0.05), 
consequently enhancing the rate of proliferation 
inhibition in SKOV-3 cells. Flow cytometry 
experiments demonstrated that the transfection of 
miR-761 into SKOV-3 cells resulted in a significant 
raise in the apoptosis rate compared to the miR-NC 
group (p<0.05). The Western blot analysis revealed a 
significant decrease in the expression levels of cyclin 
D1 and Bcl-2 proteins in the ovarian cancer cell group 
that underwent miR-761 transfection. Conversely, 
the expression levels of BAX albumen were notably 
raised (p<0.05) (fig. 2). The aforementioned trials 
demonstrated that the excessive expression of miR-

Flow cytometry experiment:

We utilized the Annexin V-Fluorescein Isothiocyanate 
(FITC)/Propidium Iodide (PI) cell apoptosis detection 
kit and adhered to the provided instructions. After 
transfection, obtain 1×106 SKOV-3 cells/ml, transfer 
them to a 6-well plate, trypsinize and collect the cells, 
rinse the cells twice with pre-chilled PBS buffer, 
introduce 500 μl buffer, and subsequently apply 5 μl 
Annexin V-FITC and 5 μl cells stained with PI working 
solution. Incubate the mixture in darkness for 15 min 
prior to apoptosis detection using flow cytometry. 

Western blot experiment:

Obtain cells transfected for 48 h, extract all 
proteins from both sets of cells using PIPA lysate, 
determine the protein concentration following the 
instructions of the protein assay kit, and modify 
the protein concentration to 3 mg/ml. Next, heat 
the protein in a boiling water bath to denature it, 
and finally, store it at -80° for future utilization. A 
conventional wet membrane transfer device is used 
to transfer 40 g of cell protein to Sodium Dodecyl 
Sulphate-Polyacrylamide Gel Electrophoresis (SDS-
PAGE). Place it in 5 % skimmed milk for 2 h, rinse 
the membrane with Tris-Buffered Saline with 0.1 
% Tween® 20 Detergent (TBST) for 3 min, and 
introduce a primary antibody solution diluted 1:1000 
for incubation. Leave it overnight at 4°. Wash the 
TBST membrane thrice for 10 min each, followed by 
incubation for 2 h in a secondary antibody solution 
diluted 1:5000. TBST filter was rinsed three times, 
with each rinse lasting 10 min. For color development, 
Enhanced Chemiluminescence (ECL) improved 
luminescence liquid was utilized, and the expression 
of cyclin D1, p21, B-cell lymphoma-2 (Bcl-2), Bcl-
2-associated X protein (BAX), and p21 proteins 
was analyzed using Quantity One 4.40 software.

Statistical analysis:

The data processing was done using Statistical 
Package for the Social Sciences (SPSS) 21.0 
software for statistical analysis. The measurement 
data were represented as x±s and followed a 
normal distribution. The t-test was utilized to 
compare the two groups, while one-way Analysis 
Of Variance (ANOVA) was employed for data 
analysis among multiple groups. A difference that 
was statistically significant was indicated by p<0.05.

RESULTS AND DISCUSSION
The qRT-PCR findings indicated a notable up-
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cells after 24, 48, and 72 h (p<0.05). Additionally, 
it enhanced the rate of proliferation inhibition and 
significantly elevated the rate of cell apoptosis 
in SKOV-3 cells. The Western blot experiments 
revealed that the expression horizontals of cyclin D1 
and Bcl-2 were significantly decreased in SKOV-3 
cells transfected with si-LOXL1-AS1 than the si-
NC group. Additionally, there was a significant raise 
in the expression levels of BAX protein (p<0.05). 
Fig. 3 displayed the findings. Thus, the inhibition of 
LOXL1-AS1 can enhance apoptosis in SKOV-3 cells 
of ovarian cancer. 

761 impeded the growth of SKOV-3 cells, a type of 
ovarian cancer, and stimulated apoptosis in these 
cells. 

According to Table 6, the si-NC group was compared 
to SKOV-3 cells transfected with si-LOXL1-AS1, 
revealing a significant reduce in the expression of 
LOXL1-AS1 (p<0.05). This suggests the successful 
creation of ovarian cancer cells with reduced 
LOXL1-AS1 expression. Based on the findings 
from MTT and flow cytometry tests, it is evident 
that suppressing the expression of LOXL1-AS1 
considerably reduced the OD values of SKOV-3 

Group LOXL1-AS1 miR-761

HOSE 1.00±0.07 1.00±0.05

SKOV-3 2.78±0.32* 0.53±0.04*

Note: Compared with HOSE group, *p<0.05

TABLE 2: EXPRESSION OF LOXL1-AS1 AND miR-761 IN SKOV-3 CELLS AND HOSE CELLS (x±s, n=3)

Fig. 1: LOXL1-AS1 negatively regulates the expression of miR-761

Group LOXL1-AS1-WT LOXL1-AS1-Mut

miR-NC 1.00±0.07 0.85±0.09

miR-761 0.51±0.03* 0.96±0.09

Note: Compared with miR-NC group, *p<0.01

TABLE 3: DOUBLE LUCIFERASE REPORT EXPERIMENT (x±s, n=3)

Group miR-761

pcDNA 1.00±0.07

pcDNA-LOXL1-AS1 0.47±0.03a

si-NC 1.15±0.09

si-LOXL1-AS1 2.94±0.26b

Note: Compared with pcDNA group, ap<0.05 and compared with si-NC group, bp<0.05

TABLE 4: TARGETED REGULATION OF miR-761 EXPRESSION BY lncRNA LOXL1-AS1 (x±s, n=3)
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Fig. 2: Effect of miR-761 overexpression on proliferation and apoptosis of ovarian cancer SKOV-3 cells

Fig. 3: The effect of down-regulating LOXL1-AS1 expression on the proliferation and apoptosis of ovarian cancer SKOV-3 cells, (A): Experimental 
chart of Western blot and (B): Experimental chart of flow cytometry

Group miR-761 24 h 48 h 72 h Apoptosis 
rate (%)

Cyclin D1 
protein

Bcl-2 
protein BAX protein

si-NC 1.00±0.07 0.49±0.03 0.82±0.04 1.28±0.08 7.52±0.81 0.56±0.05 0.71±0.04 0.24±0.05

si-LOXL1-AS1 0.58±0.04* 0.33±0.03* 0.47±0.04* 0.74±0.05* 20.73±1.26* 0.25±0.03* 0.37±0.03* 0.67±0.07*

Note: Compared with miR-NC group, *p<0.05

TABLE 6: EFFECTS OF DOWN-REGULATION OF LOXL1-AS1 EXPRESSION ON PROLIFERATION AND 
APOPTOSIS OF SKOV-3 CELLS (x±s, n=3)

Group miR-761 24 h 48 h 72 h Apoptosis 
rate (%)

Cyclin D1 
protein

Bcl-2 
protein BAX protein

miR-NC 1.00±0.07 0.51±0.03 0.83±0.04 1.32±0.08 7.54±0.77 0.59±0.06 0.72±0.04 0.26±0.05

miR-761 2.59±0.18* 0.35±0.05* 0.52±0.04* 0.76±0.06* 19.48±1.03* 0.21±0.04* 0.35±0.03* 0.64±0.07*

Note: Compared with miR-NC group, *p<0.05

TABLE 5: EFFECTS OF miR-761 OVEREXPRESSION ON PROLIFERATION AND APOPTOSIS OF SKOV-
3 CELLS (x±s, n=3)
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3 cells of ovarian cancer[22]. In their study, Cao et 
al.[23] discovered a reduce in the expression of miR-
761 in colorectal cancer. Furthermore, they observed 
that the upregulation of miR-761 facilitated the 
apoptosis of colorectal cancer cells and heightened 
their responsiveness to 5-fluorouracil. In a study 
by Chen et al., it was demonstrated that LNC00665 
specifically interacts with miR-761 and modulates the 
Wnt/β-catenin signaling pathway. This interaction 
has significant implications on the proliferation, cell 
cycle distribution of glioma cells[24]. The present 
investigation observed a decrease in the expression 
of miR-761 in SKOV-3 cells, a type of ovarian cancer 
cells. Additionally, the outcomes obtained from MTT 
and flow cytometry experiments indicated that the 
overexpression of miR-761 enhanced the apoptosis 
of SKOV-3 cells. And the upregulation of miR-761 
brings out a notable reduce in the levels of cyclin D1 
and Bcl-2 proteins, while it enhanced the expression 
of BAX protein. These findings further validated 
the outcomes obtained from the flow cytometry 
investigations. Simultaneously, LncBase Predicted 
v.2 indicated that miR-761 could potentially be 
targeted by lncRNA LOXL1-AS1, a finding that 
was subsequently validated in the double luciferase 
report assay. Furthermore, when considering the 
qRT-PCR findings, it was observed that the lncRNA 
LOXL1-AS1 has the ability to inhibit the expression 
of miR-761. Reversing the inhibition of miR-
761 expression counteracted the down-regulation 
of lncRNA LOXL1-AS1 expression, which was 
inhibiting SKOV-3 cell multiplication and the 
expression of cyclin D1 and Bcl-2. Additionally, it 
also counteracted the promotion of apoptosis and 
BAX protein expression. The findings suggested 
that the growth and programmed cell death of 
ovarian cancer cells were enhanced by lncRNA 
LOXL1-AS1 through specific control of miR-761.

In summary, the up-regulation of lnc RNA LOXL1-
AS1 is accompanied by the down-regulation of 
miR-761.The excessive expression of miR-761 and 
the decrease in LOXL1-AS1 can effectively hinder 
the growth and enhance the cell death of ovarian 
cancer cells. Furthermore, the lncRNA LOXL1-AS1 
has the ability to inhibit the expression of miR-761, 
thereby impacting the growth and programmed cell 
death of ovarian cancer cells. Hence, this research 
offers a potent biomarker and molecular objective for 
combating ovarian cancer[25].

Compared with the co-transfection of si-LOXL1-AS1 
and anti-miR-NC, the co-transfection of si-LOXL1-
AS1 and anti-miR-761 significantly reduced the 
expression of miR-761 and BAX protein in SKOV-3 
cells, and raised the OD value of SKOV-3 cells at 24 
h, 48 h and 72 h and the protein horizontals of cyclin 
D1 and Bcl-2 (p<0.05) as shown in Table 7 and fig. 4. 

Currently, ovarian cancer ranks among the most 
lethal types of gynecological malignancies. Recent 
statistics indicate that the fatality rate of ovarian cancer 
among women in China has been on the rise, posing 
a significant threat to the safety of individuals’ 
lives[19,20]. Hence, it is imperative to acquire an in-
depth comprehension of the framework underlying the 
onset and progression of ovarian cancer, and discover 
efficacious therapies to enhance the present scenario. 

Due to its crucial involvement in transcription 
and translation processes, lncRNA has garnered 
significant attention in the field of cancer gene 
investigation. Numerous studies have proved that 
lncRNA plays a crucial part in the onset, cellular 
growth, and programmed cell death of ovarian cancer, 
gastric cancer, and various other malignancies. 
Based on relevant reports, the expression of LOXL1-
AS1 in gastric cancer is considerably increased when 
compared to the surrounding tissues. Furthermore, 
its expression is strongly associated with the size, 
proliferation, apoptosis, local lymph node metastasis, 
and prognosis of patients. The inhibition of LOXL1-
AS1 expression significantly enhances the apoptosis 
of gastric cancer cells and suppresses the invasion 
and migration of cancer cells[21]. Additionally, the 
findings from this research indicated a significant 
reduce in the proliferation rate of SKOV-3 ovarian 
cancer cells and a notable increase in the rate of 
apoptosis following the inhibition of LOXL1-AS1 
expression. Simultaneously, there was reduction in 
the horizontals of cyclin D1 and the anti-apoptosis 
albumen Bcl-2, while the expression horizontal of 
the apoptosis-promoting albumen BAX showed an 
increase. Hence, LOXL1-AS1 can be utilized as a fresh 
molecular objective for combating ovarian cancer. 

Research has indicated that miR-761 functions 
as a gene that inhibits tumor growth in malignant 
cancers like ovarian cancer and glioma. In a study 
conducted by Wang et al., it was discovered that 
miR-761 caused the down-regulation of CRKL, 
leading to the promotion of apoptosis in SKOV-
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Fig. 4: Inhibition of miR-761 expression reverses the effect of down-regulation of LOXL1-AS1 expression on the proliferation and apoptosis of 
ovarian cancer SKOV-3 cells

Group miR-761 24 h 48 h 72 h Apoptosis 
rate (%)

Cyclin D1 
protein

Bcl-2 
protein BAX protein

si-LOXL1-
AS1+anti-
miR-NC

2.74±0.25 0.39±0.04 0.52±0.05 0.64±0.07 25.48±2.03 0.37±0.05 0.43±0.04 0.78±0.08

si-LOXL1-
AS1+anti-
miR-761

1.38±0.16* 0.45±0.05* 0.69±0.03* 1.26±0.03* 14.92±1.19* 0.65±0.03* 0.79±0.03* 0.37±0.04*

Note: Compared with Si-LOXL1-AS1+anti-miR-NC group, *p<0.05

TABLE 7: EFFECTS OF DOWN-REGULATION OF LOXL1-AS1 EXPRESSION ON PROLIFERATION AND 
APOPTOSIS OF SKOV-3 CELLS (x±s, n=3)
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