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Abstract. – OBJECTIVE: The aim of this study 
was to explore the expression of long non-cod-
ing RNA (lncRNA) FAM83H-AS1 and its clinical 
significance in ovarian cancer (OC). 

PATIENTS AND METHODS: Quantitative Real 
Time-Polymerase Chain Reaction (qRT-PCR) was 
performed to examine the expression level of ln-
cRNA FAM83H-AS1 in 100 pairs of OC tissues and 
para-cancerous specimens. Meanwhile, the rela-
tionship between lncRNA FAM83H-AS1 expression 
and clinical features of OC patients was analyzed. 
According to the mean expression level of lncRNA 
FAM83H-AS1 (3.693), OC patients were divided into 
two groups, including the high-expression group 
(n=48) and low-expression group (n=52). After that, 
the association between lncRNA FAM83H-AS1 ex-
pression and clinicopathological features of OC 
patients was analyzed. Moreover, the correlation 
between the expression level of lncRNA FAM83H-
AS1 and the survival time of patients was estimated 
using the Kaplan-Meier method. After OVCAR-3 
cells were transfected with Si-FAM83H-AS1 or si-
NC, the expression of FAM83H-AS1 in OVCAR-3 
cells was detected by qRT-PCR. 

RESULTS: First, qRT-PCR was used to detect 
the expression of lncRNA FAM83H-AS1 in OC 
tissues and cell lines. The results showed that 
lncRNA FAM83H-AS1 was significantly up-reg-
ulated in both OC tissues and OC cells when 
compared with normal controls. Meanwhile, ln-
cRNA FAM83H-AS1 expression was correlated 
with tumor pathological grade, FIGO stage and 
distant metastasis of OC patients. Survival anal-
ysis was performed by the Kaplan-Meier method. 
The results indicated that the overall survival time 
of patients with higher lncRNA FAM83H-AS1 ex-
pression was markedly shorter than those with 
lower lncRNA FAM83H-AS1 expression. In addi-
tion, down-regulation of lncRNA FAM83H-AS1 by 
si-FAM83H-AS1 transfection could remarkably in-
hibit proliferation and invasion of OC cells in vitro. 

 CONCLUSIONS: LncRNA FAM83H-AS1 was 
a novel factor involved in OC progression. Our 
findings suggested that FAM83H-AS1 could 
serve as a potential biomarker and therapeutic 
target for OC.

Key Words:
Ovarian cancer (OC), LncRNA FAM83H-AS1, Over-

all survival time, Proliferation and invasion.

Introduction

Malignant ovarian cancer (OC) is one of the 
most common malignant tumors in the female 
reproductive system, with mortality rate ranking 
1st and morbidity rate ranking 2nd only to cervi-
cal cancer. OC is characterized by insidious on-
set, high metastasis and poor prognosis. It is es-
timated that the morbidity rate of OC is 22.9%, 
which is increasing at an annual growth rate of 
1%. Meanwhile, the 5-year survival rate of OC 
patients is only 30%, far from satisfactory1,2. Usu-
ally, the clinical symptoms are not significant 
and patients do not seek medical treatment until 
severe abdominal pain or gastrointestinal symp-
toms occur. Therefore, two-thirds of newly-diag-
nosed patients have already been in the advanced 
stage. More than 70% of these patients have pelvic 
metastasis or lymphatic metastasis3,4. Currently, 
increasingly more evidence has shown that long 
non-coding RNAs (lncRNAs) are a novel regu-
lator of the biological function of cancers. They 
can also serve as potential biomarkers for cancer 
diagnosis, prognosis and targeted therapy5,6.

LncRNAs, a new kind of transcripts discov-
ered by Okazaki et al7 in 2002, are transcribed by 
RNA polymerase II. LncRNAs had no protein-en-
coding ability. Therefore, they were once consid-
ered as “transcriptional junk” and “transcription-
al noise”. With the development of epigenetics and 
genomics, recent studies have demonstrated that 
many lncRNAs have highly-conserved spatial 
secondary structures, splicing forms and complex 
subcellular localization. Some only appear at a 
specific developmental stage, with tissue or cell 
specificity8. Thousands of lncRNAs have been 
found currently. However, the regulatory mecha-
nisms of gene expression have similarities, which 
can be roughly divided into 4 modes: RNA decoy, 
protein bridge, mRNA complementary effect and 
chromatin modification enzyme localization9-11. 
All the above mechanisms are widely involved 
in X chromosome silencing, genomic imprinting, 
chromatin modification, transcriptional activa-
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tion, transcriptional interference, intranuclear 
transport, cell cycle regulation, epigenetic regu-
lation and other important regulatory processes. 
Meanwhile, they are closely associated with the 
occurrence and development of many diseases, 
including malignant tumors. The network of can-
cers is very complex and the understanding of the 
molecular mechanism of lncRNAs is quite limit-
ed currently. Therefore, it is extremely important 
to actively explore the molecular biological mech-
anism of lncRNAs in tumor formation, invasion, 
metastasis and drug resistance. In the near future, 
lncRNAs are expected to become ideal targets for 
tumor treatment and prognosis evaluation12.

Some studies13-16 have indicated that lncRNA 
FAM83H-AS1 is expressed in a variety of malig-
nant tumors and is involved in regulating tumor 
occurrence and development. However, the ex-
act role of FAM83H-AS1 in OC remains unclear. 
Therefore, the aim of this work was to investigate 
the expression of lncRNA FAM83H-AS1 in OC 
tissues and its clinical significance in OC cells.

Patients and Methods

Tissue Specimens Collected
Tissue specimens were harvested from 100 

OC patients who received treatment in the Ob-
stetrics and Gynecology Department from Feb-
ruary 2016 to December 2018. All patients were 
aged 30-78 years with an average of 52 years old. 
At the same time, 40 normal ovarian tissues were 
harvested from patients with uterine fibroid or ad-
enomyosis and the same age as controls. During 
the operation, OC tissues and normal tissues were 
taken and immediately stored in liquid nitrogen 
for RNA extraction. The general data of patients, 
including age, TNM (tumor, node and metastasis) 
stage, tumor grade and distant metastasis, were 
shown in Table I. No patient received chemora-
diotherapy before the operation. This study was 
approved by the Ethics Committee, and informed 
consent was obtained from each patient.

Cell Culture and Transfection
Normal ovarian epithelial cell line (HOSE6.3) 

and epithelial OC cell line (OVCAR-3) were pur-
chased from the American Type Culture Collec-
tion (ATCC; Manassas, VA, USA). All cells were 
cultured in Roswell Park Memorial Institute-1640 
(RPMI-1640) medium (HyClone, South Logan, 
UT, USA) containing 10% fetal bovine serum 
(FBS; Gibco, Grand Island, NY, USA) in a ster-

ile incubator under 5% CO2, 37°C and saturat-
ed humidity. The culture medium was replaced 
regularly for passage according to the growth of 
cells. After 60% of the cells were fused, they were 
transferred into 6-well plates. Subsequently, the 
cells were transfected with Si-FAM83H-AS1 (100 
pmol) and Si-NC (negative control) according to 
the instructions of LipofectamineTM 2000 and OP-
TI-MEMI (Invitrogen, Carlsbad, CA, USA). 48 h 
after transfection, total RNA in cells was extract-
ed for use.

Quantitative Real Time-Polymerase 
Chain Reaction (qRT-PCR) Analysis

Total RNA was extracted from tissues and 
cells using the TRIzol Reagent (Invitrogen, 
Carlsbad, CA, USA). Extracted RNA was reverse 
transcribed into complementary deoxyribose nu-
cleic acid (cDNA) according to the instructions of 
AMV reverse transcription kit (2 μg total RNA 
added into 20 μL system). Subsequently, Real 
Time-Polymerase Chain Reaction (RT-PCR) 
was performed in a PCR instrument using the 
2×SYBR Green PCR Mastermix (TaKaRa, Otsu, 
Shiga, Japan). An appropriate amount of cDNA 
was taken as the template. The corresponding for-
ward and reverse primers were designed and syn-
thesized according to the target gene. After that, 
amplification (primer concentration: 0.4 μmol/L, 
15 μL system) was performed, with glyceralde-
hyde 3-phosphate dehydrogenase (GAPDH) as 
an internal reference. Three replicates were set 
for each sample. After three independent ex-
periments, the data obtained were analyzed us-
ing RQ=2-ΔΔCt. Primer sequences used in this 
study were as follows: lncRNA FAM83H-AS1, 
F: 5’-GCTCCAGGAACCTCCTTACGG-3’, R: 
5’-GCTAGGCGTGTCCGAACG-3’; GAPDH: 
F: 5’-CGCTCTCTGCTCCTCCTGTTC-3’, R: 
5’-ATCCGTTGACTCCGACCTTCAC-3’.

Cell Proliferation
Cells in the logarithmic phase were first col-

lected. After the concentration of cells was adjust-
ed to 1×105/mL, 100 μL of cell suspension (1×104 
cells) was seeded into 96-well plates, followed by 
culture under 5% CO2 and 37°C. Subsequently, 
cells in the experimental group and empty plasmid 
control group were transfected according to the in-
structions of LipofectamineTM 2000. After cultur-
ing for 24, 48, 72 and 96 h, respectively, the cells 
were counted using a flow cytometer (FACSCal-
ibur; BD Biosciences, Franklin Lakes, NJ, USA). 
The changes in cell proliferation and chemothera-
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py sensitivity were detected via Cell Counting Kit-
8 assay (CCK-8; Dojindo, Kumamoto, Japan). 

Cell Invasion
Matrigel was first dissolved at 4°C overnight 

and diluted with serum-free Dulbecco’s Modi-
fied Eagle’s Medium/F12 (DMEM/F12) medium 
(Gibco, Grand Island, NY, USA). After that, it 
was uniformly coated on the upper surface of the 
pre-cooled transwell chamber (pore size: 8 nm; 
100 μL/well) and incubated at 37°C for 2 h. This 
enabled Matrigel to fully aggregate in a gel-like 
shape to simulate the extracellular matrix in vivo. 
Serum-containing medium was used as a chemo-
kine. 100 μL of cell suspension (1×105 cells re-sus-
pended in serum-free medium) in each group was 
added into the upper chamber. Meanwhile, 600 μL 
of serum-containing medium was added into the 
lower chamber, as the power for migration of cells. 
After that, the transwell chamber was incubated 
in an incubator under 5% CO2 and 37°C for 48 h. 
Matrigel and non-penetrating cells on the upper 
surface of Millipore filter (Sigma-Aldrich, St. Lou-
is, MO, USA) were wiped away with cotton swabs 
. The cells were then stained with 0.4% crystal vio-
let. Finally, the number of cells passing through the 
membrane was counted under a microscope.

Statistical Analysis
Statistical Product and Service Solutions 

(SPSS) 13.0 software (SPSS Inc., Chicago, IL, 
USA) was used for all statistical analysis. Mea-
surement data were analyzed via t-test among 
the two groups. One-way analysis of variance 
(ANOVA) was used to compare the differences 
among different groups, followed by Post-Hoc 
Test (Least Significant Difference). Chi-square 
test was performed to evaluate the association 
between lncRNA FAM83H-AS1 expression and 
clinicopathological parameters of OC patients. 
The influence of lncRNA FAM83H-AS1 on the 
survival time of patients was evaluated using the 
Kaplan-Meier method. p<0.05 was considered 
statistically significant.

Results

LncRNA FAM83H-AS1 
was Up-Regulated in OC

The expression of lncRNA FAM83H-AS1 
in cell lines [(normal ovarian epithelial cell line 
(HOSE6.3) and epithelial ovarian cancer cell line 
(OVCAR-3)] and tissues (100 ovarian cancer tis-
sues and 40 normal ovarian tissues) was detect-

Table I. LncRNA FAM83H-AS1 expression and clinical features of patients with ovarian cancer.

Features No.               lncRNA FAM83H-AS1 χ2 p
 
  High Low 

No. 100 48 52  
Age (years)    0.071 0.838
  < 52 44 23 21  
  ≥ 52 56 25 31  
Tumor size (cm)    1.332 0.670
  < 10 71 33 38  
  ≥ 10 29 15 14  
Pathological grade    12.559 0.002
  G1+G2 68 21 47  
  G3 32 27 5  
Distant metastasis    33.407 0.000
  Yes 17 15 2  
  No 73 33 50  
TNM stage    15.784 0.000
  I 29 10 19  
  II 35 15 20  
  III 27 16 11  
  IV 9 7 2  
Histological classification    1.240 0.702
  Serous cystadenocarcinoma 27 11 16  
  Mixed epithelial carcinoma 28 16 12  
  Malignant teratoma 24 11 13  
  Mixed epithelial carcinoma 21 10 11
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ed by qRT-PCR. The results showed that the ex-
pression of lncRNA FAM83H-AS1 in OVCAR-3 
cells was markedly higher than that of HOSE6.3 
cells (Figure 1A). The average expression level 
of lncRNA FAM83H-AS1 in 100 OC tissues was 
(3.693 ± 0.411), which was statistically signifi-
cantly higher than that in 40 non-tumor tissues 
(1.276 ± 0.037; Figure 1B).

The Relationship of LncRNA 
FAM83H-AS1 with Clinicopathological 
Features

According to the mean expression level of ln-
cRNA FAM83H-AS1 (3.693), OC patients were 
divided into two groups, including the lncRNA 

FAM83H-AS1 high-expression group (n=48) 
and lncRNA FAM83H-AS1 low-expression 
group (n=52). The association between lncRNA 
FAM83H-AS1 expression and clinicopathologi-
cal features of patients was analyzed. As shown 
in Table I, the expression of lncRNA FAM83H-
AS1 was not associated with age, histological 
classification and tumor size (p>0.05). However, 
FAM83H-AS1 expression was significantly cor-
related with tumor pathological grade, FIGO stage 
and distant metastasis of OC patients (p<0.05).

Effect of LncRNA FAM83H-AS1 
on the Prognosis of OC Patients

The correlation between lncRNA FAM83H-
AS1 expression and survival time of patients was 
estimated using the Kaplan-Meier method. 100 
patients with OC were followed up for 5 years, 
and follow-up data were collected. As shown in 
Figure 2, the Kaplan-Meier analysis demonstrat-
ed that the overall survival time of OC patients 
with higher lncRNA FAM83H-AS1 expression 
was significantly shorter than that of patients with 
lower lncRNA FAM83H-AS1 expression. 

Downregulation of LncRNA-
FAM83H-AS1 Inhibited OC 
Cell Proliferation and Invasion

After transfection with Si-FAM83H-AS1 or 
si-NC, the expression of FAM83H-AS1 in OV-
CAR-3 cells was detected by qRT-PCR. The re-
sults showed that Si-FAM83H-AS1 transfection 
significantly inhibited the expression of lncRNA 
FAM83H-AS1 in vitro. (Figure 3A). Next, CCK-
8 and transwell experiments were performed to 
detect changes in the proliferation and invasion 
of transfected cells. As shown in Figure 3B-3D, 
the proliferation and invasion of OVCAR-3 cells 
with low lncRNA FAM83H-AS1 expression were 
remarkably inhibited.

Discussion

OC is one of the three major gynecological 
malignant tumors, whose morbidity rate is sec-
ond only to cervical cancer and endometrial can-
cer. Meanwhile, its mortality rate ranks 1st among 
all malignant tumors of the female reproductive 
system. Early OC is characterized by the lack of 
specific clinical manifestations and insidious on-
set. Therefore, it usually develops into advanced 
stages when first diagnosed. Recent studies have 
found that lncRNAs with a unique mode of action 

Figure 1. The expression of lncRNA FAM83H-AS1 in OC 
tissues and cells was detected by qRT-PCR. A, In tissues. B, 
In cells (***p<0.001).

B

A



Y.-B. Gong, Y.-F. Zou

4660

are closely related to the occurrence and devel-
opment of OC. Previous studies have shown that 
abnormal expression of lncRNAs is also closely 
associated with the occurrence and development 
of OC. Moreover, they are involved in various bio-
logical processes of OC, such as cell proliferation, 
apoptosis, invasion and metastasis17-20. The above 
research on lncRNAs lays a theoretical foundation 
for searching for new diagnostic and therapeutic 
targets for OC. However, the research techniques 
and platforms of lncRNAs are not mature enough. 

Furthermore, lncRNAs themselves have a com-
plex structure and diverse functions. Therefore, 
the function and mechanism of lncRNAs in the 
incidence and development of OC remain unclear 
and require in-depth study. 

In the present work, OC tissues and normal tis-
sues were first harvested. QRT-PCR results found 
that the expression of lncRNA FAM83H-AS1 in-
creased markedly in OC tissues when compared 
with normal tissues. At the same time, relevant clin-
icopathological data of patients, including the age 

Figure 2. The relationship of lncRNA 
FAM83H-AS1 expression with overall sur-
vival of OC patients.

Figure 3. A, LncRNA FAM83H-AS1 was efficiently knocked down by transfection of si-FAM83H-AS1. B, Cell proliferation 
ability detected by CCK-8 assay. C-D, Cell invasion ability analyzed using transwell assay and detected by microscope (× 200; 
*p<0.05).

A

C

B

D
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of onset, clinical stage, pathological differentiation 
and distant metastasis, were collected. The associ-
ation between clinicopathological data and lncRNA 
FAM83H-AS1 expression was analyzed as well. It 
was found that no significant correlation was ob-
served between age, histological classification and 
tumor size with lncRNA FAM83H-AS1 expression. 
However, tumor pathological grade, FIGO stage and 
distant metastasis were remarkably associated with 
the expression of lncRNA FAM83H-AS1. The above 
results suggested that lncRNA FAM83H-AS1 could 
serve as a molecular biological index for predicting 
clinical stage and distant metastasis of OC.

Biological behaviors of tumors, including 
changes in cell proliferation ability, inactivation of 
tumor suppressor genes, acquisition of anti-apop-
totic ability, increase in neovascularization and 
changes in invasion ability are important factors 
affecting the occurrence, development and prog-
nosis of tumors21. Therefore, searching for key 
factors affecting the biological behaviors of OC 
cells is of important significance in determining 
therapeutic and diagnostic targets. This may fur-
ther improve the therapeutic effect of OC patients. 
Our results revealed that the expression of lncRNA 
FAM83H-AS1 increased markedly in OC tissues. 
Meanwhile, FAM83H-AS1 expression was signifi-
cantly correlated with clinical stage and metasta-
sis ability of OC. To further study the regulatory 
effect of lncRNA FAM83H-AS1 on OC biological 
functions and its mechanism, the expression of ln-
cRNA FAM83H-AS1 was detected in cells of the 
experimental group and control group. Meanwhile, 
changes in the proliferation and invasion abili-
ties of OC cells were compared between the two 
groups. The results showed that down-regulation 
of lncRNA FAM83H-AS1 remarkably inhibited 
OC cell proliferation and invasion. Comprehen-
sive results of the study suggested that lncRNA 
FAM83H-AS1 was involved in regulating the oc-
currence and development of OC, which might be 
a potential biomarker and therapeutic target for the 
prognosis of OC patients.

Unfortunately, due to the lack of sufficient sam-
ple size and in vivo experiments, the specific role 
and molecular mechanism of lncRNA FAM83H-
AS1 in OC remained to be further studied.

Conclusions

LncRNA FAM83H-AS1 was a novel factor in-
volved in OC progression, which could serve as a 
potential biomarker and therapeutic target for OC.
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