
Page 1/15

Low expression of circular RNA hsa_circ_0078607
predicts poor prognosis in high-grade serous
ovarian cancer
Nan Zhang 

Shanghai Jiao Tong University School of Medicine A�liated Renji Hospital
Zhiyou Yang 

Shanghai Jiao Tong University School of Medicine A�liated Renji Hospital
Yue Jin 

Shanghai Jiao Tong University School of Medicine A�liated Renji Hospital
Shanshan Cheng 

Shanghai Jiao Tong University School of Medicine A�liated Renji Hospital
Jiani Yang 

Shanghai Jiao Tong University School of Medicine A�liated Renji Hospital
Yu Wang  (  renjiwangyu@126.com )

Shanghai Jiao Tong University School of Medicine A�liated Renji Hospital https://orcid.org/0000-
0002-8683-6196

Research

Keywords: high-grade serous ovarian cancer, prognosis, circ_0078607

Posted Date: December 7th, 2020

DOI: https://doi.org/10.21203/rs.3.rs-121237/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-121237/v1
mailto:renjiwangyu@126.com
https://orcid.org/0000-0002-8683-6196
https://doi.org/10.21203/rs.3.rs-121237/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/15

Abstract

Background
Ovarian cancer remains one of the most lethal malignancies in women which is typically diagnosed at a
late stage and has no effective screening strategy. It is essential to explore novel biomarkers for the
diagnosis and prognosis of ovarian cancer, as well as therapeutic targets. Recent studies have shown
that circRNAs participate in ovarian cancer progression by regulating various processes and being able to
act as potential biomarkers for ovarian cancer diagnosis and prognosis. In the present study we aimed to
explore the prognostic role of circ_0078607 in high-grade serous ovarian cancer.

Results
The expression of circ_0078607 in 49 high-grade serous ovarian cancer and adjacent non-cancerous
tissue samples were detected by quantitative real-time polymerase chain reaction (qRT-PCR). We noticed
that circ_0078607 expression was signi�cantly downregulated in ovarian cancer tissues compared with
adjacent non-cancerous tissues. Besides, patients with low circ_0078607 expression exhibited
parameters associated with poor prognosis, including advanced FIGO stage and higher serum CA125
level. Kaplan-Meier survival curve analysis showed that both progression-free survival and overall survival
were signi�cantly shortened in patients with low circ_0078607 expression. Cox regression model analysis
showed that low expression of circ_0078607 was an adverse prognostic indicator for high-grade serous
ovarian cancer patients.

Conclusions
Low expression of circ_0078607 might be an adverse prognostic indicator for high-grade serous ovarian
cancer patients.

1. Background
Ovarian cancer is the most lethal gynecological cancer globally[1]. High-grade serous ovarian cancer
(HGSOC) is the most common subtype (70%) associated with a higher degree of malignancy and a poor
prognosis[2]. Throughout the last three decades, major improvements have been made in the �elds of
surgical debulking as well as chemotherapy and targeted therapy, the long-term survival of ovarian
cancer patients remains unsatisfactory, with few effective prognostic biomarkers available at present [2,
3]. In most cases, ovarian cancer is usually detected in advanced stages[4]. Therefore, there is an urgent
need for new molecular markers that can be used to predict the prognosis of ovarian cancer patients for
the purpose of guiding clinical treatment.
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As a naturally occurring family of long noncoding RNAs (lncRNAs), CircRNAs are covalently closed,
single-stranded circular transcripts with no 5′ caps or 3′ poly(A) tails, this structural characteristic makes
circRNAs stable, conserved, highly abundant, and dynamically expressed in a special manner in a variety
of tissues[5, 6]. With the rapid development of high-throughput sequencing, RNA sequencing technology
and bioinformatics, the abundance and diversity of circRNAs were gradually revealed[7]. Numerous
studies had demonstrated that circRNAs play an important regulatory role in the progression of various
types of human tumors, including bladder cancer[8], breast cancer[9], colorectal cancer[10] and so on. In
addition, the function of circRNAs observed in these cancers were was also shown in ovarian cancer.
Some studies had provided evidence that circRNAs were differentially expressed in tumor tissue of
ovarian cancer and played an important role in carcinogenesis because of participating in multiple cancer
related pathways, including cell proliferation, migration, invasion and apoptosis[11–13]. Due to their
expression patterns and multiple regulating functions in ovarian cancer tissues, circRNAs showed great
potential as prognostic biomarkers in ovarian cancer[11, 14, 15].

Our previous studies had shown that circ_0078607 was low expressed in ovarian cancer tissue when
comparing with adjacent non-cancerous tissue[16]. However, it is still unclear whether circ_0078607 could
serve as a potential biomarker of ovarian cancer. So, in this study we performed correlation analysis to
investigate the association between circ_0078607 expression and clinical features and prognosis in high-
grade serous ovarian cancer patients.

2. Methods

2.1 Patients and specimens
This project was approved by the Ethics Committee of Renji Hospital, School of Medicine, Shanghai
Jiaotong University,and informed consent in compliance with the declaration of Helsinki obtained from
each patient. To investigate a histopathological homogenous group, only high-grade serous ovarian
carcinomas were included. A total of 49 pairs of high-grade serous ovarian cancer and corresponding
adjacent non-cancerous tissues were collected from patients who had received surgery at the Department
of Gynecology in Renji hospital. None of the patients had previous cases of cancer or other serious organ
system diseases. None of the enrolled patients had received chemotherapy or radiotherapy prior to
surgery and the neoplasm staging was in accordance with the International Federation of Gynecology
and Obstetrics (FIGO). All tissues were immersed in liquid nitrogen and preserved at -80 °C until use.
Progression-free survival (PFS) was de�ned from the initial surgery to disease progression. Overall
survival (OS) was de�ned from the initial surgery to patient death from any cause.

2.2 RNA isolation and quanti�cation
Total RNA from tissues were extracted with TRIzol reagent. The RNA was reverse transcribed to cDNA
following the instructions of reverse transcription kit PrimeScript® RT Master Mix Perfect Real Time kit
(TaKaRa, Dalian, China). Real-time quantitative reverse transcription-polymerase chain reaction (RT-PCR)
was performed using SYBR Green qPCR Master Mix (Yeasen) on an ABI PRISM 7500 fast Sequence
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Detection System (Applied Biosystems, Foster City, CA, USA) following the protocols. Primers were
designed to perform the ampli�cation, and the sequences were as follows: GAPDH, Forward: 5′-
TATGATGATATCAAGAGGGTAGT-3′ and Reverse: 5′-TGTATCCAAACTCATTGTCATAC-3′; circ_0078607,
Forward: 5′-CGGAATTCTGAAATATGCTATCTTACAGTTTGACCTTGTCTGTGTCAATG-3′ and Reverse: 5′-
CGGGATCCTCAAGAAAAAATATATTCACCTCTGAGTAATTTGATGAGAGG-3′; GAPDH as an internal control.
The comparative expression level was compared using 2−ΔΔCt method.

2.3 Statistical Analysis
Statistical analysis was performed using SPSS statistical software version 26.0 (SPSS Inc., Chicago, IL,
USA) for Windows. Student’s t-test was used to compare quantitative data between groups. The Chi-
square test was used to determine association of clinical features with circ_0078607. The cumulative
progression-free survival (PFS) and overall survival (OS) rates were calculated using the Kaplan-Meier
method, and differences were compared using a log-rank test. A Cox proportional hazards regression
model was used for univariate and multivariate analyses. P < 0.05 was considered statistically
signi�cant.

3. Results

3.1 Reduced expression of circ_0078607 in high-grade
serous ovarian cancer
qRT-PCR analysis was performed to measure the expression of circ_0078607 in 49 pairs of high-grade
serous ovarian cancer tissues and their corresponding adjacent non-cancerous tissues. The result
revealed that lower circ_0078607 expression was found in high-grade serous ovarian cancer tissues
compared with corresponding adjacent non-cancerous tissues. (P < 0.001, Fig. 1).

3.2 Patient characteristics
The patients’ ages ranged from 41–85 years (median 60 years). Three patients in FIGO stage I (6.12%),
seven patients in FIGO stage II (14.28%), thirty-three patients in FIGO stage III (67.35%) and six patients in
FIGO stage IV (12.25%) disease. The maximum diameter of the tumor was less than 10 cm in 36(73.47%)
patients and greater than 10 cm in 13(26.53%) patients. Ascites volume was less than 1000 ml in
27(55.10%) patients and greater than 1000 ml in 22(44.90%) patients. Preoperative serum CA125 level
was below 500 ng/mL in 22(44.89%) patients and above 500 ng/mL in 27(55.11%) patients. All of
patients received comprehensive staging and tumor-cell surgical debulking followed by six cycles of
platinum-based chemotherapy as follows: paclitaxel (175 mg/m2) and carboplatin (AUC5). Regarding
sensitivity to chemotherapy, tumors recurring within 6 months were de�ned as platinum resistance and
recurring over 6 months were de�ned as platinum sensitive. 35(71.43%) patients were classi�ed as
platinum sensitive and 14(28.57%) patients as platinum resistance. All the patients got follow-up after
surgical resection. We used the median of circ_0078607 expression as a cut-off to divide patients into a
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circ_0078607 low-expression group, which included 31(63.27%) patients, and a circ_0078607 high-
expression group, which included 18(36.73%) patients. Detailed characteristic information of the patient
cohort was summarized in Table 1.
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Table 1
The baseline information of high-grade serous ovarian

cancer patients (N = 49).
Characteristics Numbers of cases (%)

Age (years)  

<60 24(48.97)

≥60 25(51.03)

FIGO stage  

I 3(6.12)

II 7(14.28)

III 33(67.35)

IV 6(12.25)

Tumor size (cm)  

< 10 36(73.47)

≥10 13(26.53)

Ascites (ml)  

<1000 27(55.10)

≥1000 22(44.90)

Serum CA125 (ng/mL)  

<500 22(44.89)

≥500 27(55.11)

Vital status  

living 18(36.73)

deceased 31(63.27)

Sensitivity to chemotherapy  

platinum sensitive 35(71.43)

platinum resistance 14(28.57)

circ_0078607  

low 31(63.27)

high 18(36.73)



Page 7/15

3.3 Correlation between circ_0078607 expression and
clinical features in high-grade serous ovarian cancer
To better understand the signi�cance of circ_0078607 in high-grade serous ovarian cancer, the
association between the expression of circ_0078607 and the clinical parameters of 49 patients was
analyzed. As shown in Table 2, circ_0078607 expression showed no association with patients’ age (P = 
0.483), tumor size (P = 0.603), or the amount of ascites (P = 0.066). Besides, there was no signi�cant
correlation between expression of circ_0078607 and platinumbased chemotherapy sensitivity. However,
circ_0078607 expression was signi�cantly correlated with advanced FIGO stage (P = 0.014) and higher
serum CA125 level (P = 0.019). Additionally, there was a speci�c correlation between vital status and
expression of circ_0078607, low circ_0078607 expression was observed in more deceased patients,
suggesting a potential connection between the survival status and circ_0078607 expression.

Table 2
Correlations between circ_0078607 expression and clinical parameters in high-grade serous ovarian

cancer patients
Parameter Variable circ-0078607 expression P value

    low % high %  

Age (years) < 60 14 (28.57) 10 (20.41) 0.483

  ≥ 60 17 (34.69) 8 (16.33)  

FIGO stage I- II 3 (6.12) 7 (14.28) 0.014

  III- IV 28 (57.14) 11 (22.45)  

Tumor size (cm) < 10 22 (44.89) 14 (28.57) 0.603

  ≥ 10 9 (18.38) 4 (8.16)  

Ascites (ml) < 1000 14 (28.57) 13 (26.53) 0.066

  ≥ 1000 17 (34.70) 5 (10.20)  

Serum CA125 (ng/mL) < 500 10 (20.41) 12 (24.49) 0.019

  ≥ 500 21 (42.86) 6 (12.24)  

Sensitivity to chemotherapy platinum sensitive 20 (40.82) 15 (30.61) 0.159

  platinum resistance 11 (22.45) 3 (6.12)  

Vital status living 8 (16.33) 10 (20.4) 0.037

  deceased 23 (46.94) 8 (16.33)  

3.4 Association between circ_0078607 expression and the
prognosis in high-grade serous ovarian cancer patients
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To further assess the potential clinical value of circ_0078607 expression for the prognosis in ovarian
cancer patients, we used Kaplan-Meier survival curve analysis and log-rank tests to evaluate the
association between circ_0078607 expression and progression-free survival and overall survival. In 49
high-grade serous ovarian cancer patients, a signi�cant correlation was found between low circ_0078607
expression and progression-free survival and the overall survival. Both progression-free survival and
overall survival were signi�cantly shortened in patients with low circ_0078607 expression (Fig. 2A and
2B).

We then performed the univariate and multivariate Cox regression analysis for clinical factors in relation
to progression-free survival and overall survival of high-grade serous ovarian cancer patients. As shown
in Table 3, in univariate Cox regression model analysis, low circ_0078607 expression (HR = 2.083, p = 
0.005), advanced FIGO stage (HR = 2.629, p = 0.002), higher serum CA125 level (HR = 2.025, p = 0.007),
and larger amount of ascites (HR = 2.421, p = 0.011) were all associated with shorter progression-free
survival. While multivariate Cox regression model suggested that low circ_0078607 expression (HR = 
2.180, P = 0.024), advanced FIGO stage (HR = 3.112, p = 0.011), higher serum CA125 level (HR = 2.672, p = 
0.036) were risk factors for high-grade serous ovarian cancer patients’ progression-free survival.

Table 3
Univariate and multivariate Cox analysis of progression-free survival in high-grade serous ovarian cancer.

Variable Univariate analysis   Multivariate analysis

  Hazard.Ratio 95%CI P
value

  Hazard.Ratio 95%CI P
value

Age 1.274 0.741–
2.315

0.377   0.913 0.457–
1.826

0.798

FIGO stage 2.629 1.618–
5.199

0.002   3.112 1.563–
6.196

0.011

Ascites 2.421 1.297–
5.473

0.011   1.589 0.635–
3.978

0.322

Tumor size 0.831 0.432–
1.559

0.568   0.952 0.415–
2.184

0.907

Serum
CA125

2.025 1.337–
4.268

0.007   2.672 1.198–
5.958

0.036

circ_0078607 2.083 1.392–
4.327

0.005   2.180 1.109–
4.284

0.024

As shown in Table 4, in univariate Cox regression model analysis, low circ_0078607 expression (HR = 
2.187, P = 0.043) and advanced FIGO stage (HR = 4.586, P = 0.018) were shown to be signi�cant for the
overall survival of high-grade serous ovarian cancer patients. The subsequent multivariate Cox regression
model analysis also revealed that low circ_0078607 expression (HR = 1.795, P = 0.038) and advanced
FIGO stage (HR = 2.149, P = 0.028) emerged as predictors for poor overall survival, based on their
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association with shorter overall survival. These results provided evidence that low expression of
circ_0078607 indicated a worse prognosis of patients with high-grade serous ovarian cancer.

Table 4
Univariate and multivariate Cox analysis of overall survival in high-grade serous ovarian cancer.

Variable Univariate analysis   Multivariate analysis

  Hazard.Ratio 95%CI P
value

  Hazard.Ratio 95%CI P
value

Age 1.493 0.749–
3.148

0.257   1.144 0.510–
2.567

0.744

FIGO stage 4.586 1.235–
6.418

0.018   2.149 1.562–
4.111

0.028

Ascites 1.536 0.731–
3.229

0.219   2.002 0.711–
5.636

0.189

Tumor size 0.968 0.447–
2.087

0.932   1.428 0.522–
3.911

0.488

Serum
CA125

1.893 0.978–
4.072

0.065   1.666 0.696–
3.911

0.252

circ_0078607 2.187 1.047–
4.338

0.043   1.795 1.043–
3.374

0.038

4. Discussion
Ovarian cancer is a deadly disease owing to insidious onset, early metastasis and high rate of recurrence
after standard of care [17]. High-grade serous ovarian cancer (HGSOC) is the most common type of
ovarian cancer and the prognosis is usually very poor. Although great progress has been made in the
treatment of ovarian cancer, the overall survival of these patients has not been signi�cantly improved, the
outcome of ovarian cancer remains di�cult to predict[18]. Thus, novel biomarkers that can be used to
predict the prognosis of ovarian cancer remain urgently needed.

Many circRNAs had been shown to be dysregulated in ovarian cancer tissues and had been proved to
regulated the progression of ovarian cancer in a variety of ways[19, 20]. Some circRNAs had been
reported to be potential diagnostic and prognosis biomarkers in ovarian cancer, and their deregulation
was associated with clinicopathological features in ovarian cancer patients. For example, Chen Y et al
reported that expression of circ-ABCB10 was correlated with poor differentiation and advanced FIGO
stage in epithelial ovarian cancer [21]. Liu N et al reported that high circHIPK3 expression was an
independent predictor of overall survival in epithelial ovarian cancer patients [14]. Gao Y et al reported
that expression of circRNA1656 could be expected to become a novel tumor marker for ovarian
cancer[22]
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We �rst identi�ed hsa_circ_0078607, derived from exonic back-splicing of SLC22A3 gene, was
downregulated in high-grade serous ovarian cancer tissues comparing with corresponding adjacent non-
cancerous ovarian tissues. The current study aimed to detect the association between circ_0078607
expression and the clinical features of patients with high-grade serous ovarian cancer and the predictive
value of circ_0078607 in high-grade serous ovarian cancer. Our study showed that patients with low
circ_0078607 expression exhibited parameters associated with poor prognosis, including advanced FIGO
stage and higher serum CA125 level, indicating patients with low circ_0078607 expression may present a
poor prognosis. In addition, patients with low circ_0078607 expression were more likely to die. However,
the expression of circ_0078607 was not signi�cantly correlated with age, tumor size, ascites, and
chemosensitivity.

We used Kaplan-Meier survival curve to evaluate the effects of circ_0078607 expression on clinical
prognosis of high-grade serous ovarian cancer patients, and the results revealed low circ_0078607
expression was associated with shorter progression-free survival and overall survival. In 31 patients with
low circ_0078607 expression, the media progression-free survival time was 13 months and the 3-year
survival rate was 25.81%, in 18 patients with high circ_0078607 expression, the media progression-free
survival time was 17.5 months and the 3-year survival rate was 55.56%. The subsequent Cox regression
model analysis showed that low expression of circ_0078607 could serve as a powerful predictor of the
poor prognosis for patients with high-grade serous ovarian cancer.

We are expanding the sample size to verify the e�cacy of circ_0078607 as diagnostic and prognostic
biomarkers for ovarian cancer. Besides, future research can focus on the role of circ_0078607 in the
overall management of ovarian cancer patients and monitor the expression of circ_0078607 at different
periods that can be prospectively followed to predict the progress and prognosis of ovarian cancer
patients.

5. Conclusion
Our study demonstrated, for the �rst time, a signi�cant prognosis importance of circ_0078607 in high-
grade serous ovarian cancer patients. On the basis of these results, circ_0078607 expression may prove
to be novel reliable prognosis factors for high-grade serous ovarian cancer patients.
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Figure 1

Reduced expression of circ_0078607 in high-grade serous ovarian cancer. Relative expression of
circ_0078607 in 49 pairs of high-grade serous ovarian cancer tissues and their corresponding adjacent
non-cancerous tissues.
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Figure 2

Association between circ_0078607 expression and the prognosis in high-grade serous ovarian cancer
patients. (A) Effect of circ_0078607 expression on progression-free survival. (B) Effect of circ_0078607
expression on overall survival.


