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Abstract. The expression and clinical significance of 
stomatin‑like protein 2 (SLP-2) in ovarian tumors were 
investigated. A total of 280 cases of ovarian tissue specimens 
preserved from inpatients after surgical treatments in the 
Department of Oncology of Yidu Central Hospital of Weifang 
from April  2013 to May  2016 were collected, including 
130  cases of malignant ovarian tumor tissue specimens 
(malignant tumor group), 75 cases of benign ovarian tumor 
tissue specimens (benign tumor group) and 75 cases of normal 
ovarian tissue specimens from bilateral ovariectomy for unilat-
eral ovarian lesions (control group). Immunohistochemistry 
was used to detect the expression of SLP-2 protein in the 
three groups. Reverse transcription-quantitative polymerase 
chain reaction (RT-qPCR) was utilized to detect the relative 
expression of SLP-2 mRNA in the three groups, and the rela-
tionship between SLP-2 and clinicopathological parameters of 
the ovarian cancer patients was analyzed. The patients with 
ovarian cancer were divided into the SLP-2 high-expression 
group and the SLP-2 low-expression group according to the 
median of SLP-2 relative expression. The survival of patients 
was analyzed using the Kaplan-Meier and Cox regression 
model. The results of immunohistochemistry showed that 
the positive expression rate of SLP-2 protein in the malig-
nant tumor group was significantly higher than that in the 
benign tumor and control groups (P<0.001). The results of 
RT-qPCR showed that compared with the control group, the 
relative expression of SLP-2 mRNA in the ovarian tissues 
in the benign tumor group and the malignant tumor group 
was increased (P<0.001). The relative expression of SLP-2 
mRNA in the malignant tumor group was higher than that 
in the benign tumor group (P<0.001). The relative expression 

of SLP-2 mRNA correlated with clinical stage, pathological 
differentiation and lymph node metastasis of the patients with 
ovarian cancer (P<0.05). The 5-year overall survival (OS) in 
the SLP-2 mRNA high expression group was significantly 
lower than that in the SLP-2 mRNA low expression group at 
5 years (P<0.05). SLP-2 mRNA was an independent prog-
nostic factor influencing OS of the patients (P<0.05). SLP-2 
may be involved in the occurrence and development of ovarian 
cancer and related to the clinical stage, pathological differen-
tiation and lymph node metastasis of the patients with ovarian 
cancer, which may also play a role in promoting the invasion 
and metastasis processes of ovarian cancer. Therefore, SLP-2 
is expected to be an effective biomarker for targeted treatment 
and prognosis of ovarian tumor.

Introduction

Ovarian cancer is one of the most common malignant tumors 
of the female reproductive system, the incidence rate is only 
exceeded by cervical and endometrial cancer, and the mortality 
rate ranks first among the various gynecological malignant 
tumors. It is a primary operative indication of gynecological 
tumors (1). Ovarian cancer is characterized by insidious onset 
in the early stage and rapid development, and there is a lack 
of efficient early diagnostic methods in clinic, thus, 75% of 
patients are in the advanced stage when their diagnosis is 
confirmed (2). A significant progress has been achieved in 
treatment effects on ovarian cancer with the increasing stan-
dard of medical services, and surgical resection has become 
the major basis for ovarian cancer treatment. However, due to 
the easy invasion and metastasis of ovarian cancer, the 5-year 
survival rate of the patients is still 20-30%; the overall survival 
rate remains at a low level, and the prognosis is relatively 
poor (3,4). As a result, seeking for factors which are closely 
associated with the biological behavior of ovarian tumors and 
possess excellent repeatability and objectivity, in addition to 
conventional clinicopathological indexes, to screen, diagnose 
and treat early ovarian cancer in an effective manner is a 
hotspot of clinical research.

Stomatin-like protein 2 (SLP-2), an integrin of the 
erythrocyte membrane, is one of the stomatin gene family 
members, which has consistent sequences with the stomatin 
gene family (5). SLP-2 is located at chromosome 9q34.1 with 
a molecular weight of 31 kDa, and is composed of 10 exons 
and 9 introns. It encodes 1.5 kb, and has typical amino acid 
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sequences and N-terminal hydrophobic domains in struc-
ture, and can bind to the mitochondrial respiratory chain 
complex  (6,7). SLP-2 protein homologues are found to be 
present in both plants and vertebrates (8).

Studies have shown that SLP-2 is extremely highly 
expressed in multiple malignant tumors, closely related to 
the occurrence and development of tumors and involved 
in carcinogenesis (9). However, there are few reports on the 
expression of SLP-2 mRNA in ovarian tumors or its role in 
prognosis. Therefore, this study evaluated the expression 
of SLP-2 mRNA in ovarian cancer, investigated the roles of 
SLP-2 mRNA in the occurrence, development, and prognosis 
of ovarian cancer, and elaborated the internal relations of the 
gene with the development and prognosis of ovarian cancer, 
providing references for clinical practice.

Patients and methods

General data. A total of 280 cases of ovarian tissue specimens 
preserved from inpatients receiving surgical treatments in the 
Department of Oncology of Yidu Central Hospital of Weifang 
(Weifang, China) from April 2013 to May 2016 were collected. 
There were 130 cases of malignant ovarian tumor tissue speci-
mens (malignant tumor group), and the patients were aged 
26-65 years, with an average age of 43.46±8.31 years. Seventy-
five cases of benign ovarian tumor tissue specimens (benign 
tumor group) were obtained from patients aged 27-63 years, 
with an average age of 41.29±7.26 years. There were 75 cases 
of normal ovarian tissue specimens from bilateral ovariec-
tomy for unilateral ovarian lesions (control group), obtained 
from patients aged 22-56  years, with an average age of 
39.16±6.47 years. The source patients of the malignant ovarian 
tumor tissues were classified in accordance with the criteria 
of tumor-node-metastasis (TNM) staging and International 
Federation of Gynecology and Obstetrics (FIGO) staging of 
the 2014 World Health Organization (WHO) Classification of 
Tumors of the Female Genital Organs (10). Clinical staging: 
stage I (n=8), stage II (n=21), stage III (n=75) and stage IV 
(n=26). Pathological differentiation: well differentiated (n=32), 
moderately differentiated (n=46) and poorly differentiated 
(n=52). There were 34 cases with lymph node metastasis and 
96 cases without lymph node metastasis.

Inclusion and exclusion criteria. The inclusion criteria 
were as follows: i) patients who did not receive any treat-
ment before the acquisition of ovarian tissue specimens; 
ii) histological sections diagnosed by chief physicians in the 
Department of Oncology of Yidu Central Hospital of Weifang; 
iii) obtained ovarian tissues stored at -80˚C; and iv) patients 
with complete clinical data. This study was approved by the 
Ethics Committee of Yidu Central Hospital of Weifang, and 

all the patients and their families were informed of the study 
and signed the informed consent. Exclusion criteria were as 
follows: patients with a history and family history of mental 
diseases and those complicated with severe hepatic, renal or 
hematopoietic dysfunctions.

Immunohistochemical detection. The specimens were fixed 
with 10% methanol and embedded in paraffin wax to make 
4  µm slices. Streptavidin-biotin-peroxidase complex  kit 
(Fuzhou Maixin Biotechnology Development Co., Ltd., 
Fuzhou, China) was used. The procedure was carried out 
by referring to the instructions. The slices were hydrated 
with gradient ethanol and repaired with microwave sodium 
citrate for 20 min. The activity of endogenous peroxidase was 
blocked by peroxidase blocker. The membrane was blocked 
by normal animal serum. Then the mouse anti-human SLP-2 
monoclonal antibody (cat. no. 60052‑1-Ig; ProteinTech Group, 
Inc., Chicago, IL, USA) was added with a dilution of 1:200 
overnight at 4˚C. The next day, biotin labelled goat anti-mouse 
polyclonal antibody II, (dilution, 1:700; cat. no. SA00004-1; 
ProteinTech Group, Inc.) streptomyces antibiotic protein-
peroxidase solution and 3,3-diaminobenzidine were added to 
color, and then hematoxylin was used to re-stain, dehydrated 
and sealed with neutral gum. Referring to the scoring criteria 
reported by Ma  et  al  (11), two pathologists read the film 
independently, and five 100-fold visual fields were taken from 
each slice for observation. According to the staining degree 
of SLP-2 positive cells and the percentage of positive cells, 
0 point showed no positive cells, 1 point showed positive cells 
(<10%), 2 points showed positive cells (>10% - <50%), 3 points 
showed positive cells (>50 - <75%) and 4 points showed posi-
tive cells (>75%). The criterion for positive expression of SLP2 
was >8 points and <8 points were negative or low expression.

Detection via reverse transcription-quantitative polymerase 
chain reaction  (RT-qPCR). The ovarian tissue specimens 
preserved at -80˚C were placed into liquid nitrogen, which 
were ground immediately and stored for use. Extraction 
of total RNA: TRIzol reagent (Thermo Fisher Scientific 
Inc., Waltham, MA, USA) was added into the specimens, 
shaken and left standing at room temperature for 30 min for 
adequate lysis. The operations were conducted according to 
the manyfacturer's instructions of the TRIzol kit. A U-T6 
ultraviolet-visible spectrophotometer (Nanjing Qianzhixun 
Network Technology Co., Ltd., Nanjing, China) was applied 
to measure the absorbance of RNA, and 1% agarose gel 
electrophoresis was utilized to determine the purity of total 
RNA. The RT kit was from Thermo Fisher Scientific Inc. PCR 
system: 12.5 µl 2X Taq PCR Master Mix, 1 µl forward primers 
and reverse primers (10 µmol/l) of SLP-2 and β-actin internal 
reference, respectively, 2 µl complementary deoxyribonucleic 

Table I. Primer sequences of SLP-2 mRNA and β-actin genes.

Genes	 Forward primer sequences	 Reverse primer sequences

SLP-2	 5'-CTGGAGCCTGGTTTGAACAT-3'	 5'-AGGATCTGGGCCTGTTTCTT-3'
β-actin	 5'-ACACTGTGCCCATCTACGACC-3'	 5'-AGGGGCCGGACTCGTCATAGA-3'
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acids  (cDNAs) and double‑distilled H2O (ddH2O) comple-
menting the system to 20 µl. The primer sequences are shown 
in Table I. All the primers were synthesized by Thermo Fisher 
Scientific, Inc. PCR conditions: A total of 30 cycles of pre-
denaturation at 94˚C for 5 min, denaturation at 94˚C for 45 sec, 
annealing at 60˚C for 30 sec, extension at 72˚C for 1 min and 
extension again at 72˚C for 15 min. The amplification data 
were analyzed by using the manufacturer's software, and the 
SLP-2 mRNA results were processed by the 2-∆∆Cq method (12). 
According to the median relative expression of SLP-2, ovarian 
cancer patients were divided into the high expression group of 
SLP-2 mRNA and the low expression group of SLP-2 mRNA.

Follow-up. Follow-up was conducted by telephone and other 
communications. According to the NCCN Guidelines (13), 
patients in the 1- to 2-year treatment stage were followed 
up every 3 months, and those in the 2- to 5-year treatment 
stage were followed up every 6 months. The follow-up time 
was 5 years, and the deadline was 31 May 2018. Total overall 
survival (OS) is the time from the first day of treatment to the 
last follow-up or death.

Statistical analysis. Statistical Product and Service Solutions 
(SPSS) 17.0 (Shanghai Cabit Information Technology Co., 
Ltd., Shanghai, China) software was applied for statis-
tical analysis. The measurement data were presented as 
mean ± standard deviation (SD), and t-test was conducted for 
inter-group comparisons of measurement data. Chi-square 
test was performed for inter-group comparisons of enumera-
tion data, and one-way analysis of variance (ANOVA) was 
adopted for comparison of mean in multiple groups. Dunnett's 
t-test was used for pairwise comparison. Kaplan‑Meier 
method was utilized to construct the survival curves of the 
patients with ovarian cancer, log-rank test for comparison, 
and Cox regression model was applied for multivariate 
analysis of prognosis. P<0.05 indicates that the difference 
was statistically significant.

Results

The expression of SLP-2 protein in the ovarian tissues. The 
results of immunohistochemistry showed that the positive 
expression rate of SLP-2 protein in the malignant tumor 
group was 74.62% (97/130), and the positive expression rate 
in the benign tumor group was 32.00% (24/75), and there 

was no positive expression in the control group. The positive 
expression rate of SLP-2 protein in the malignant tumor group 
was significantly higher than that in the benign tumor and 
control groups, and the difference was statistically significant 
(P<0.001) (Table II).

Relative expression of SLP-2 mRNA in the three groups of 
ovarian tissues. The relative expression of SLP-2 mRNA in 
the malignant tumor, the benign tumor and control groups 
were 2.537±0.961, 1.735±0.837 and 0.834±0.671, respectively. 
Compared with that in the control group, the relative expres-
sion of SLP-2 mRNA in the benign tumor and malignant 
tumor groups was increased markedly (P<0.001). The relative 
expression of SLP-2 mRNA in the malignant tumor group 
was significantly higher than that in the benign tumor group 
(P<0.001) (Fig. 1).

Relationship of the relative expression of SLP-2 mRNA in the 
ovarian cancer tissues with the clinicopathological param-
eters. We divided the ovarian cancer patients into the SLP-2 
high-expression group (>2.537) (n=70) and SLP-2 low-expres-
sion group (<2.537) (n=60) by using the median expression of 
SLP-2 (2.537) as the boundary value.

The results showed that the expression of SLP-2 mRNA in 
the ovarian cancer tissues had no correlation with the patients' 
age, menopause or not, preoperative tumor marker, tumor size, 
tumor location and depth of invasion (P>0.05), while it had a 
correlation with clinical stage, degree of pathological differ-
entiation and lymph node metastasis (P<0.05). The relative 
expression of SLP-2 mRNA in the ovarian cancer tissues at 
clinical stage II-IV was remarkably higher than that at clinical 
stage I (P<0.001). Compared with that at clinical stage II, the 
relative expression of SLP-2 mRNA in the ovarian cancer 
tissues at clinical stage III-IV was notably elevated (P<0.001). 
The relative expression of SLP-2 mRNA in the ovarian cancer 
tissues at clinical stage IV was obviously increased compared 

Table  II. Comparison of positive expression rate of SLP-2 
protein in the three groups [n (%)].

	 SLP-2 protein
	 -------------------------------------------------
	 Positive	 Positive
Groups	 n	 expression	 rate (%)

Malignant tumor	 130	 97	 74.62
Benign tumor	 75	 24	 32.00
Control	 75	 0	 0.00
χ2	 -		  51.050
P-value	 -		  <0.001

Figure 1. Comparison of relative expression of SLP-2 mRNA in three groups. 
The results of RT-qPCR indicate that the relative expression of SLP-2 mRNA 
in the benign and malignant tumor groups is increased markedly compared 
with that in the control group (P<0.01). The relative expression of SLP-2 
mRNA in the malignant tumor group is significantly higher than that in 
benign tumor group (P<0.01). *P<0.05 compared with that in the benign 
tumor group; #P<0.05 compared with that in the malignant tumor group.
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with that at clinical stage III (P<0.001). The relative expression 
of SLP-2 mRNA displayed an increasing trend along with the 
advancing of ovarian cancer staging. In moderately and poorly 
differentiated ovarian cancer tissues, the relative expression 
of SLP-2 mRNA was raised (P<0.001), and the expression in 
poorly differentiated ovarian cancer tissues was significantly 
higher than that in moderately differentiated ones (P<0.001). 
The lower the pathological differentiation of ovarian cancer 
was, the higher the relative expression of SLP-2 mRNA would 
be. The results of RT-qPCR and western blotting indicated that 
the relative expression of SLP-2 mRNA in the ovarian cancer 

tissues with lymph node metastasis was notably higher than 
that without lymph node metastasis (P<0.001) (Table III).

Relationship between SLP-2 mRNA expression and OS. 
In order to identify whether SLP-2 mRNA could be taken 
as a prognostic biomarker for ovarian cancer, we used the 
Kaplan‑Meier method to draw survival curves of ovarian 
cancer patients. The 5-year OS of patients in the SLP-2 mRNA 
high expression group was significantly lower than that in the 
SLP-2 mRNA low expression group (P<0.05) (Fig. 2). The 
Cox model analysis of the ovarian cancer patients showed 

Table Ⅲ. Relationship of SLP-2 mRNA expression in the ovarian cancer tissues with the clinicopathological parameters 
(mean ± SD) [n, (%)].

	 SLP-2 mRNA
	 ----------------------------------------------
					     High	 Low
	  				    expression	 expression
Parameters	 (n=130)	 SLP-2 mRNA	 t	 P-value	 (n=70)	 (n=60)	 χ2	 P-value

Age (years)			   0.828	 0.408			   2.119	 0.146
  <50	 54	 2.416±0.837			   25 (35.71)	 29 (48.33)
  ≥50	 76	 2.579±1.261			   45 (64.29)	 31 (51.67)
Menopause			   0.996	 0.320			   0.354	 0.552
  Yes	 38	 2.617±0.832			   22 (31.43)	 16 (26.67)
  No	 92	 2.431±1.018			   48 (68.57)	 44 (73.33)
Preoperative tumor marker			   0.662	 0.508			   2.322	 0.128
  Positive	 97	 2.597±0.946			   56 (80.00)	 41 (68.33)
  Negative	 33	 2.473±0.873			   14 (20.00)	 19 (31.67)
Tumor size (cm)			   1.379	 0.170			   1.536	 0.215
  ≤4	 77	 2.401±0.739			   38 (54.29)	 39 (65.00)
  >4	 53	 2.631±1.162			   32 (45.71)	 21 (35.00)
Clinical stage			   14.740	 <0.001			   13.270	 0.004
  Stage I	 8	 1.127±0.316			   2 (2.86)	 6 (10.00)
  Stage II	 21	 1.693±0.627a			   5 (7.14)	 16 (26.67)
  Stage III	 75	 2.237±0.894a,b			   47 (67.14)	 28 (46.67)
  Stage IV	 26	 3.162±1.283a-c			   16 (22.86)	 10 (16.67)
Pathological differentiation			   25.660	 <0.001			   8.726	 0.013
  Well differentiated	 32	 1.436±0.447			   10 (14.29)	 22 (36.67)
  Moderately differentiated	 46	 2.375±0.834d			   28 (40.00)	 18 (30.00)
  Poorly differentiated	 52	 3.017±1.292d,e			   32 (45.71)	 20 (33.33)
Lymph node metastasis			   3.610	 <0.001			   5.193	 0.023
  Yes	 34	 2.984±1.249			   24 (34.29)	 10 (16.67)
  No	 96	 2.337±0.738			   46 (65.71)	 50 (83.33)
Location			   1.303	 0.195			   2.383	 1.544
  Unilateral	 41	 2.410±0.731			   18 (25.71)	 23 (38.33)
  Bilateral	 89	 2.661±1.128			   52 (74.29)	 37 (61.67)
Depth of invasion (cm)			   0.896	 0.371			   0.424	 0.515
  <1/2	 46	 2.618±0.834			   23 (32.86)	 23 (38.33)
  ≥1/2	 84	 2.431±1.271			   47 (67.14)	 37 (61.67)

aP<0.001 compared with stage I; bP<0.001 compared with stage II; cP<0.001 compared with stage III; dP<0.001 compared with well differenti-
ated ones; eP<0.001 compared with moderately differentiated ones. SLP-2, stomatin-like protein 2.
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that the relative expression of SLP-2 mRNA, clinical stage, 
pathological differentiation and lymph node metastasis may 
be prognostic factors influencing the OS of the patients 
with ovarian cancer (P<0.05). In-depth multivariate Cox 
model analysis demonstrated that the SLP-2 mRNA was 
an independent prognostic factor influencing the OS of the 
patients (P<0.05) (Table IV).

Discussion

Malignant ovarian tumor (ovarian cancer) has the largest age 
range of onset among the gynecologic tumors and may occur 
in any period of a woman's life (14). Ovarian cancer grows 
rapidly, with no symptoms and manifestations in the early 
stage. Most patients are at the advanced stage when diagnosed, 
in which the tumor cells have spread to a variety of organs, 
thereby inducing a series of complications such as rupture of 
tumor focus as well as hemorrhage and anemia of the body 
organs  (15). The treatment effects of ovarian cancer are 
always disappointing, and the mortality rate still remains the 
highest among that of gynecological malignant tumors (16). 
Since the pathological mechanism of ovarian cancer has 
not been illuminated yet, research focusing on biological 
changes closely associated with various factors (including 

the occurrence, development, invasion and metastasis of the 
ovarian cancer) has been conducted by many scholars to 
clarify the specific mechanism of the disease (17). Therefore, 
looking for biological factors that have close correlations 
with the occurrence, development and prognosis of ovarian 
cancer cannot only provide effective screening and diagnosis 
for early ovarian cancer, but also accurately anticipate the 
detailed degree of the ovarian lesion, thus formulating an 
individualized and efficient therapeutic method for patients.

SLP-2 was cloned from the erythrocyte membrane by 
Mei  et  al  (18), but the specific biological functions still 
need to be elaborated. Biological information has revealed 
that there are 3 translation start sites in the SLP-2 mRNA 
coding region, which may be involved in the tissue-specific 
translation (19). Studies have demonstrated that SLP-2 exists 
in the mature erythrocyte membrane and can conjugate 
with actin cytoskeleton or other integral membrane proteins. 
However, SLP-2 itself cannot bind to the bilayer structure of 
the membrane lipid, but it can act as a peripheral membrane 
protein, combine the stomatin proteins and other integral 
membrane proteins with the cytoskeletons of surrounding 
tissues, and participate in the tissue regulation processes of ion 
channel conduction as well as cholesterol-enriched lipid raft 
and sphingolipid. In consequence, SLP-2 becomes a leading 
factor for the infiltration, invasion and metastasis of malignant 
tumor cells by affecting the cell adhesion (20,21). Research has 
manifested that SLP-2 is widely distributed in human tissues, 
with abnormally high expression in the heart, kidney and liver. 
It is also expressed in the brain, skeletal muscle and placenta, 
and SLP-2 gene and protein are highly expressed in a variety 
of malignant tumors (22). The results showed that the positive 
expression rate and the relative expression of SLP-2 protein 
in malignant tumor group was significantly higher than that 
in the benign tumor group or the control group, suggesting 
that the role of SLP-2 in the ovarian cancer may be concurrent 
with that in other malignant tumors, and that SLP-2 may be 
involved in the occurrence and development of ovarian cancer. 
The study of Huang et al (23) indicated that SLP-2 is expressed 
to some extent during the progression of tumor, and can mark 
out the micro-invasions of the tumor. It was revealed in this 
study that SLP-2 mRNA had a correlation with the clinical 

Figure 2. Relationship between SLP-2 mRNA expression and 5-year OS. The 
survival curves of the patients with ovarian cancer were constructed by the 
Kaplan-Meier method. The results manifest that the 5-year OS in the SLP-2 
mRNA high expression group is significantly lower than that in the SLP-2 
mRNA low expression group (P<0.05). SLP-2, stomatin-like protein 2.

Table Ⅳ. Univariate and multivariate Cox model analyses of OS of the patients with ovarian cancer.

	 Univariate	 Multivariate
	 --------------------------------------------------------------------------	 ------------------------------------------------------------------------
Variables	 HR (95% CI)	 P-value	 HR (95% CI)	 P-value

Age (years)	 1.431 (0.483-3.264)	 >0.05	 -	 -
Menopause	 1.731 (0.593-7.016)	 >0.05	 -	 -
Tumor size	 0.437 (0.224-1.176)	 >0.05	 -	 -
Clinical stage	 1.228 (1.372-6.052)	 <0.05	 3.167 (1.163-4.276)	 >0.05
Pathological differentiation	 3.421 (0.153-1.177)	 <0.05	 2.431 (1.268-4.127)	 >0.05
Lymph node metastasis	 3.164 (1.282-11.303)	 <0.05	 2.945 (1.4.5-5.631)	 >0.05
Depth of invasion	 2.713 (1.537-3.052)	 >0.05	 -	 -
SLP-2 mRNA	 2.163 (0.246-4.535)	 <0.05	 0.167 (0.043-0.628)	 <0.05

HR, hazard ratio; CI, confidence interval. SLP-2, stomatin-like protein 2.
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stage, pathological differentiation and lymph node metastasis 
of the tumor, and the relative expression of SLP-2 mRNA was 
remarkably upregulated with the exacerbation of the disease, 
implying that SLP-2 may have a crucial function in the invasion 
and metastasis processes of ovarian cancer, which may become 
an effective biomarker for predicting the deterioration degree 
of ovarian tumors. The research conducted by Deng et al (24) 
illustrated that the expression of SLP-2 mRNA is significantly 
upregulated in endometrial cancer, and closely associated with 
the occurrence, development, infiltration and metastasis of 
tumors. It is presumed that SLP-2 may function as a tumor 
metastasis-associated gene to further regulate the malignant 
behavior of the endometrial cancer. These results are similar 
to our study. SLP-2 may also play a role in metastasis-related 
genes in ovarian cancer, but the specific regulatory mechanisms 
need to be further studied.

The overall survival rate of ovarian cancer is not ideal, 
and the prognosis of the disease is still a hotspot of clinical 
research. In this study, the results of the constructed survival 
curves for patients with ovarian cancer manifested that the 
5-year OS in SLP-2 mRNA high expression group declined 
significantly compared with that in the SLP-2 mRNA low 
expression group. Univariate analysis by the Cox proportional 
hazards regression model was performed for the patients 
with ovarian cancer, and the results indicated that the rela-
tive expression of SLP-2 mRNA, clinical stage, pathological 
differentiation and lymph node metastasis might be the prog-
nostic factors influencing the OS of the patients with ovarian 
cancer. In-depth multivariate analysis via the Cox regression 
model demonstrated that the SLP-2 mRNA was an indepen-
dent prognostic factor for OS of the patients. It was also shown 
that the tumor further spread when invasion and metastasis 
occurred in the patients. The more severe the cancer was, the 
poorer the prognosis was. It suggested that the SLP-2 mRNA 
can be considered as an indicator for judging the prognosis 
of ovarian cancer patients. In the study by Sun et al (25), the 
SLP-2 protein expression was associated with the prognosis 
of epithelial ovarian cancer, and the higher SLP-2 protein 
expression predicted worse outcome, which is similar to our 
study. However, that study mainly relied on the detection of the 
SLP-2 protein, while this study used mainly observation of the 
SLP-2 relative expression in ovarian cancer. Therefore, SLP-2 
is expected to be a biological marker for targeted treatment 
and prognosis evaluation of ovarian cancer.

Immunohistochemistry and RT-qPCR were performed 
simultaneously to detect the relative expression of SLP-2 in the 
ovarian tissues in this study, which was helpful to remove the 
possibility of erythrocyte (SLP-2 positive cells) contamination 
in ovarian cancer. However, the specific mechanism of SLP-2 
in the ovarian cancer tissues was not deeply investigated in this 
study, so there were some limitations. The occurrence, devel-
opment, invasion and metastasis of tumor is a complex process 
controlled by multiple factors, and the interaction between 
the tumor cells and cytokines can accelerate proliferation 
and apoptosis of the tumor cells (26). SLP-2 is involved in the 
occurrence and development of various tumors, but its mole- 
cular biological function has not yet been clarified completely. 
As a result, further investigation on biological functions and 
characteristics is conducive to illuminate the association of 
SLP-2 with the occurrence, development and prognosis of 

malignant tumors, so as to provide a new feasible target for 
early diagnosis and gene therapy of malignant tumors in clinic.

In conclusion, SLP-2 may be involved in the occurrence 
and development of ovarian cancer and related to the clinical 
stage, pathological differentiation and lymph node metastasis 
of the patients with ovarian cancer, which may also play a role 
in promoting the invasion and metastasis processes of ovarian 
cancer. Therefore, SLP-2 is expected to be a biological marker for 
targeted treatment and prognosis evaluation of ovarian cancer.
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