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ABSTRACT

Aim: To explore the predictive value of miR-486-5p in early cervical cancer and the associations of
miR-486-5p with different clinical symptoms.

Materials & methods: A total of 185 women were recruited. The relative expression levels of
serum miR-486-5p were analyzed by real-time polymerase chain reaction. The receiver operator
characteristic curves were utilized to reflect the predictive performance of miR-486-5p and squamous
cell carcinoma antigen for early cervical cancer. Univariate logistic regression and ranked logistic
regression were used to explore the associations of miR-486-5p with different clinical symptoms of
early cervical cancer, with odd ratios (ORs) and 95% confidence intervals.

Results: Eighty-one women (44.26%) had early cervical cancer. The relative expression of serum miR-
486-5p was 1.99-fold higher in early cervical cancer patients than that in controls (p < 0.0001). The
predictive performance of miR-486-5p for early cervical cancer was significantly superior to that of
squamous cell carcinoma antigen, with an area under the curve of 0.865 (p < 0.001), sensitivity of
1.000 and specificity of 0.804. In addition, overexpressed miR-486-5p was associated with high odds
of maximum tumor diameter increase (OR = 1.30, 95% CI: [1.01-1.66]).

Conclusion: MiR-486-5p may be a potential biomarker for the early cervical cancer diagnosis, and
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was linked to the risk of maximum tumor diameter.

1. Introduction

Cervical cancer has been the fourth cancer-killer and
represents a substantial portion of global cancer burden
in women [1]. The 3-year disease-free survival rate of
cervical cancer patients in stages | A1 to Il AT was 87% [2],
and the total survival rate fell to 15% in patients with stage
IV A [3]. Due to early-stage cervical cancers are asymp-
tomatic and nonspecific, early detection is extremely
hard, resulting in the high mortality rate [4]. Hence, early
diagnosis plays a crucial role in improving cervical cancer
prognosis and reducing the disease burdens.

At present, thinprep cytologic test (TCT) combined
with human papillomavirus (HPV)-DNA detection is one
of the most common cervical cancer screening meth-
ods [5]. This combined detection can detect cervical
cells and conduct cytological classification diagnosis and
has a higher detection rate, with pooled sensitivity of
0.86 and combined specificity of 0.79 [6]. However, the
application for TCT is limited because diagnosis for high-
risk cervical cancer patients usually based on pathological
examination, and TCT is often a better choice only for indi-

viduals with higher economic ability [6]. Cervical biopsy
is still the gold standard for cervical cancer diagnosis,
but they are invasive and time-consuming, potentially
delaying the treatment and incurring additional costs and
risks [7]. Additionally, several serum tumor biomarkers
have also been used for the diagnosis and monitoring
of cervical cancer [8,9]. It is valuably to search for a
noninvasive, economic and convenient serum biomarker
with high sensitivity and specificity for early cervical
cancer diagnosis.

The deregulation of short, non-coding single strands
of RNAs, namely microRNAs (miRNAs), has been widely
observed to play a critical role in cervical cancer and many
other tumors, such as cellular proliferation, invasion,
apoptosis and metastasis [10,11], and thus, miRNAs have
high potential to be used as serum biomarkers [12]. A
number of miRNAs, including miR-20a, miR-205, miR-218,
miR-29a, miR-200a, miR-486-5p, have been studied and
considered as potential ideal biomarkers for noninvasive
cervical cancer detection [13,14]. Among them, miR-
486-5p has high sensitivity and specificity [15]. Human
olfactomedin 4 (OLFM4) [16] and hypoxia-induced tran-
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scription factor 1a (HIF1a) [17] are linked to cervical
intraepithelial neoplasia progression and cervical cancer
differentiation, and are potential targets for miR-486-5p.
A series of in vitro tests also showed that miR-486-5p
can regulate the tumor suppressor gene phosphatase
and tensin homolog (PTEN) and induce PI3K/AKT tumor
signaling pathway, which can promote cervical cancer
cells’ proliferation, invasion and migration, and tumor
tissue growth in nude mice [18,19]. Nevertheless, associ-
ation between miR-486-5p and cervical cancer have not
been fully elucidated, and limited study has explored the
diagnosis value of miR-486-5p for early cervical cancer
diagnosis.

Herein, this study aims to assess the diagnosis value of
miR-486-5p in early cervical cancer, and explore the asso-
ciations of miR-486-5p with different clinical symptoms
of cervical cancer, in order to provide some reference
for looking for reliable biomarkers of early screening and
diagnosis of cervical cancer and reduce the mortality risk
and disease burdens.

2. Materials & methods
2.1. Study samples & characteristics

A total of 83 cervical cancer patients, together with
102 controls (including healthy individuals and patients
with cervical lesions and regular gynecopathy) were
recruited from 1 November 2021 to 31 December 2022
in the First Affiliated Hospital of Bengbu Medical College.
Patients with cervical cancer diagnosed via pathology,
not receive surgery, chemotherapy or radiotherapy, and
without history of cervical surgery, hysterectomy or
cervical epithelial disease were included. Those who were
pregnant or during puerperal period, or diagnosed with
other malignancies were excluded. All methods were
carried out in accordance with relevant guidelines and
regulations (Declaration of Helsinki). The current study
has obtained the ethical approval from the Institutional
Review Board of the First Affiliated Hospital of Bengbu
Medical College (approval no.2022127). Written informed
consent was obtained from the participants.

2.2. MiRNA extraction, cDNA synthesis &
quantification

Tubes without anticoagulant were used for peripheral
blood samples collection, and then leave the samples
for half an hour for separating sera, and storage at -
20°C for further analytics. After excluding haemolytic
blood samples, the miRNA was extracted using TRI-
zon Reagent (CW0580S, Cowin Biotech Co., Ltd, China)
according to manufacturer’s instructions. Triploid TRIzon
solution was added to the blood and blended to lyse

the cells. Trichloromethane solution (0.2 ml for per 1 ml
TRIzon) was added after the mixed solution quiesced at
room temperature for 5 min. An aliquot of 600 ul of
supernatant was transferred into a fresh RNase-Free tube
after centrifugation at 12,000 rpm for 15 min at 4°C.
Equal volume isopropyl alcohol solution was added into
the supernatant and quiesced at room temperature for
10 min after upside down mixing, and then centrifuged
at 12,000 rpm for 10 min at 4°C. Sediment obtained
from separation was washed by 75% ethanol solution (1:1
TRIzon) and centrifuged at 12,000 rpm for 3 min at 4°C to
obtain the miRNA (i.e., sediment). After drying the miRNA,
30-100 |l RNase-Free water was added to dissolve and for
subsequent analysis.

Then, miRNA was reverse-transcribed into cDNA using
the HiFiScript ¢cDNA Synthesis Kit (CW2569M, Cowin
Biotech Co., Ltd, China) with the 20 ul reaction system
according to the manufacturer’s instructions. SYBR Green-
based quantitative polymerase chain reaction was uti-
lized to quantify MiR-486-5p using the FastStart Universal
SYBR Green Master mix (Roche Diagnostics Ltd, Switzer-
land). The primer of miR-486-5p and U6 small nuclear
RNA (U6 snRNA) were synthesized by Sangon Biotech
Corp (Shanghai, China). Polymerase chain reaction was
performed in 10 ul reaction volume on the Applied
Biosystems QuantStudioTM 3 (Thermo Fisher Scientific,
MA, US) according to the following cycle parameters: 95°C
for 600 s, followed by 40 repeats of 95°C for 15 s and 60°C
for 30 s. In addition, the relative expression levels were
calculated though the 2"24¢ method and normalized to
levels of U6 snRNA.

2.3. Definition of early cervical cancer

The International Federation of Gynecology and Obstet-
rics (FIGO) staging system was used for the staging of
cervical cancer [20]. In this study, FIGO | stage and FIGO I
stage were classified into early cervical cancer. Individuals
in control group were considered as non-cervical cancer
persons.

2.4. Data collection

We also collected information on other characteristics
of participants, including age, body mass index, weight,
height, marital status (unmarried/married), menopause
(yes/no), gravidity, parity, diabetes mellitus (DM) (yes/no),
hypertension (yes/no), irregular vaginal bleeding
(yes/no), abnormal vaginal discharge (yes/no), cervical
erosion (yes/no), HPV infection (yes/no), medical history
(yes/no), other complications (yes/no), the status of
CA 125, CA 199, CEA, and squamous cell carcinoma
antigen (SCC-Ag), maximum tumor diameter (<2, 2-
4 and >4 cm), parametrial invasiveness (yes/no), invasive



range (no/cervix/extrauterine and in a third of the
vagina or pelvic wall), parametrial infiltration (yes/no),
lymphatic metastasis (yes/no), lymph-vascular space
infiltration (yes/no), tumor differentiation stage (low,
medium and high) and histological type [nonkeratinizing
squamous cell carcinoma, keratosis squamous cell
carcinoma, cervical duct adenocarcinoma, endometrioid
adenocarcinoma, cervical intraepithelial neoplasia (CIN)
Iland CIN 111].

2.5. Statistical analyses

Normally distributed data were expressed by
mean =+ standard deviation (Mean + SD). T-test was
used to compare the differences between cervical cancer
group and control group. Non-normally distributed
data were expressed using median and quartiles [M
(Q1, Q3)], and Mann-Whitney U test was used for
comparison. Enumeration data were expressed as
frequency and constituent ratio [N (%)], and Chi-square
test (x2) or Fisher's exact test was used for comparison.
Predictive performance of miR-486-5p and SCC-Ag for
early cervical cancer were reflected by the receiver
operator characteristic (ROC) curves (excluding 21
patients with advanced cervical cancer). The Delong
test was used for the comparation of the area under the
curves (AUCs) of ROC, sensitivity and specificity between
miR-486-5p and SCC-Ag. Univariate logistic regression
and ranked logistic regression were utilized to explore
the associations of miR-486-5p and different clinical
symptoms of cervical cancer, with odds ratios (ORs) and
95% confidence intervals (Cls). Two-sided p < 0.05 was
considered as statistically significant. Statistical analyses
were performed using GraphPad Prism 8.0.1 (GraphPad
Software, La Jolla, CA, USA), SAS 9.4 (SAS Institute, Cary,
NC, USA) and R v. 4.0.3 (R Foundation for Statistical
Computing, Vienna, Austria).

3. Results
3.1. Relative expression of serum miR-486-5p

The relative expression levels of miR-486-5p in controls
and early cervical cancer patients were shown in the
Figure 1. It was clearly that the relative expression level
of serum miR-486-5p in early cervical cancer patients
was 1.99-fold higher than that in noncervical cancer
individuals (p < 0.0001), indicating that the overex-
pressed miR-486-5p may be involved in the occurrence
and progression of cervical cancer [21].

3.2. Characteristics of participants

Initially, 83 cervical cancer patients, together with 102
controls were recruited. After excluding two cervical
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Figure 1. The relative expression of miR-486-5p between control
group and cervical cancer group. Data represent the mean =+ SD.
***%¥p < 0.0001.

SD: Standard deviation.

cancer patients with other malignancies, 183 women
were finally eligible. The characteristics of women in
early cervical cancer group and control group were
shown in the Supplementary Table S1. Among eligible
participants, 81 (44.26%) had early cervical cancer. The
average age of patients was 55.07 years old and that of
controls were 44.75 years old. More than half of early
cervical cancer patients were menopause (48 [59.26%)]),
while the majority of controls were not menopause (76
[74.51%]). The median concentrations of serum CEA
(2.29 vs 1.70) g/l and SCC-Ag (2.95 vs 1.60) g/l in early
cervical cancer group were both significantly higher
than that in control group. In most early cervical cancer
patients, the maximum tumor diameter was 2-4 cm,
without parametrial invasiveness, parametrial infiltration,
lymphatic metastasis or lymph-vascular space infiltration,
the tumor differentiation stage was medium and
histological type was nonkeratosis squamous cell
carcinoma.

3.3. The predictive performance of miR-486-5p &
SCC-Ag for early cervical cancer

Figure 2 is the ROC curves reflecting the predictive
performance of miR-486-5p and SCC-Ag for the preva-
lence of early cervical cancer. Only patients with early
cervical cancer (i.e., FIGO stage | and Il) were included
in this exploration (n = 162). We observed that the
predictive performance of miR-486-5p on early cervical
cancer diagnosis was relatively superior to that of SCC-Ag,
with an AUC of 0.865 (p < 0.001), sensitivity of 1.000 and
specificity of 0.804. More details on comparation of
predictive performance on early cervical cancer diagnosis
between miR-486-5p and SCC-Ag were shown in the
Table 1.
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Figure 2. The receiver operator characteristic curves of the predictive performance of miR-486-5p and squamous cell carcinoma

antigen for early cervical cancer.

Table 1. Predictive performance of miRNA-486-5p on diagnosis for early cervical cancer.

Variable AUC (95% ClI) Sensitivity (95% Specificity (95% PPV (95% Cl) NPV (95% Cl) Accuracy (95% Cl)
(@)] ¢}
miRNA 0.864 1.000 0.804 1.000 0.802 0.891 (0.836-0.932)
(0.802-0.925) (0.955-1.000) (0.714-0.876) (0.956-1.000) (0.711-0.875)
SCC-Ag 0.708 0.543 0.961 0.726 0917 0.776 (0.716-0.836)

(0.620-0.796) (0.435-0.652)

(0.923-0.998)

(0.651-0.801) (0.838-0.995)

AUC: Area under the curve; CC: Cervical cancer; Cl: Confidence interval; NPV:

carcinoma antigen.

3.4. Associations of miR-486-5p with different
clinical symptoms of cervical cancer

Table 2 shows the associations between relative expres-
sion of serum miR-486-5p and different clinical symptoms
of cervical cancer, including maximum tumor diameter,
parametrial invasiveness, lymphatic metastasis, lymph-
vascular space infiltration and tumor differentiation stage
of cervical cancer. The results showed that overexpressed
miR-486-5p was associated with an increased risk of
maximum tumor diameter increase (OR = 1.30, 95% Cl:
[1.01-1.66]).

4. Discussion

The current study analyzed the relative expression levels
of serum miR-486-5p in early cervical cancer patients,

Negative predictive value; PPV: Positive predictive value; SCC-Ag: Squamous cell

assessed the predictive value of miR-486-5p for early
cervical cancer diagnosis, and explored the associations
of miR-486-5p with different clinical symptoms of cervical
cancer. We found that relative expression of serum miR-
486-5p in early cervical cancer patients is 1.99-fold higher
than that in controls. The predictive performance of miR-
486-5p on early cervical cancer diagnosis was relatively
superior to that of SCC-Ag. Also, overexpressed miR-486-
5p was linked to a high risk of maximum tumor diameter
increase.

The roles of miRNAs as potential biomarkers for
cervical cancer diagnosis have been discussed [22,23].
Li et al. [21] suggested that miR-486-5p can stimulate
cell proliferation, migration and invasion via inhibition of
PTEN expression and activation of oncogenic PI3K/Akt
pathway in cervical cancer. Du et al. [24] established
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Table 2. Association between miRNA-486-5p and different clinic characteristics of early cervical cancer.

Variables OR (95% Cl) p-value
maximum tumor diameter 1.30(1.01-1.66) 0.039
Parametrial invasiveness 0.98 (0.76-1.26) 0.875
Lymphatic metastasis 0.76 (0.50-1.13) 0.175
Lymph-vascular space infiltration 0.91(0.67-1.24) 0.542
Tumor differentiation stage 1.09 (0.85-1.40) 0.475

CC: Cervical cancer; Cl: Confidence interval; OR: Odd ratio.

a unique biomarker panel for detection of early-stage
cervical cancer including SCC-Ag degree and serum miR-
29a, miR-25, miR-486-5p levels, and found that the com-
bining analyses of multiple serum biomarkers achieved
both high sensitivity (80.0%) and high specificity (96.7%).
Similarly, our study found the relative expression of serum
miR-486-5p was significantly higher in early cervical can-
cer patients than that in controls. Also, comparing to SCC-
Ag, miR-486-5p had a superior predictive performance
on early cervical cancer diagnosis (the AUC of ROC was
0.865). Our findings supplemented that single miR-486-
5p index have the potential to serve as a biomarker for
early cervical cancer diagnosis, which may be simpler and
less costly. Nevertheless, the causal association between
miR-486-5p and cervical cancer occurrence need further
clarification.

Mechanisms that miR-486-5p taking part in the occur-
rence and progression of cervical cancer have not
been revealed up to now. MiR-486-5p functions as an
oncogenic miRNA in cervical cancer, and its biological
functions are mediated through its overexpression to
block the directly targeted PTEN and protein expres-
sion, thus leading to Akt phosphorylation, and result-
ing in tumor growth in vivo [25,26]. In addition to
the PI3K/Akt pathway, impairment of estrogen receptor
alpha-mediated OLFM4 expression has been associated
with progression of CIN and differentiation of cervical
cancer [27,28]. MiR-486-5p has been recognized as a
potential regulator in upstream of OLFM4 [29]. Although
previous conclusions provide possible speculations, the
specific mechanisms that miR-486-5p influencing occur-
rence and development of cervical cancer need further
discussion.

SCC-Ag is a common biomarker for cervical cancer,
but it has unsatisfactory performance for early-stages
diagnosis [30]. In study conducted by Zhang et al. [31],
SCC-Ag showed moderate diagnostic performances for
cervical squamous cell carcinoma, and as many as 63
(57.3%) early-stage patients would be falsely considered
as healthy. Zhu et al. [32] measured a-Actinin 4 and SCC-
Ag levels in 211 patients from negative for intra epithelial
lesion to cervical cancer, to analyze single or combined
effect on the early cervical lesion diagnosis through a
CIN 1l cut-off, and found that AUC of combination was

superior to AUC of SCC-Ag (81.4 and 75.4, respectively). In
the current study, we found a superior diagnostic value of
miR-486-5p for early cervical cancer to SCC-Ag, indicating
that miR-486-5p may be an idea serum biomarker for
early cervical cancer diagnosis. Studies have suggested
that aberrant expression of miRNAs may be used as a
potential in the prediction of prognosis and diagnosis
of cancer patients [33,34]. Similarly, we hold opinion
that miR-486-5p detection could be a convenient and
efficient approach for early cervical cancer diagnosis due
to the cancer biomarker’s identification by noninvasive
methods is very useful for early diagnosis, treatment
response monitoring, risk assessment and cancer con-
trol [35]. Besides, as mentioned before, comparing to
the cervical biopsy, which is a gold standard for cervical
cancer diagnosis, miR-486-5p may overcome cervical
biopsy’s shortcoming that invasive, time-consuming,
high-cost [6,7]. Herein, since early cervical cancer patients
often have no significant clinical features before diag-
nosis, nonintrusive miR-486-5p detection may be more
recommended.

We also found a positive association between miR-
486-5p and maximum tumor diameter increase. In fact,
the maximum tumor diameter is one of the primary
descriptive prognostic factors that can indicate the
tumor progression and lymph node metastasis in cancer
patients [36,37]. Li et al. [38] showed that tumor diameter
larger than 5 cm is closely related to the prognosis after
surgery in adult patients with low-grade glioma. Also,
Nakamura et al. [39] suggested that increased tumor
anteroposterior diameter is an independent negative
prognostic factor for overall survival in patients with
endometrial carcinoma. Among our study population,
54.32% patients had a maximum tumor diameter of
2-4 cm, 34.57% had that of >4 cm, and 11.11% had
that of <2 cm. Herein, since miR-486-5p may play an
important role in the progression of cervical cancer,
regular monitoring should be taken into consideration
in the strategies for improving cervical cancer progno-
sis, in order to convenient and timely modifying the
treatments.

This study based on true cases from a medical center
in China to assess the predictive value of miR-486-
5p in early cervical cancer diagnosis, which provided
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some theoretical basis for further exploration of early
biomarkers with high sensitivity and specificity for cervi-
cal cancer diagnosis. However, there are still some limi-
tations. The study subjects were all Chinese that limited
the extrapolation of the findings. As a cross-sectional
study, we could not conclude the causal association
of miR-486-5p and early cervical cancer occurrence due
to the absence of follow-up information. Additionally,
we could not investigate the specific mechanism that
miR-486-5p taking part in the development of cervical
cancer.

5. Conclusion

In this cross-sectional study, true cervical cancer patients
and controls were recruited from our hospital to assess
the diagnosis value of miR-486-5p in early cervical cancer.
We observed that the relative expression level of serum
miR-486-5p in early cervical cancer patients is 1.99-fold
higher than thatin controls, and it has a relatively superior
predictive performance in early cervical cancer to that
of SCC-Ag, with high AUC (0.865), sensitivity (1.000)
and specificity (0.804). These findings suggested that
comparing to previous common biomarker for cervical
cancer diagnosis, such as SCC-Ag, TCT and cervical biopsy,
miR-486-5p had the potential to be a noninvasive and
more convenient and cheaper tool for early cervical
cancer diagnosis. Also, miR-486-5p expression was pos-
itively linked to the risk of maximum tumor diameter
increase among patients with cervical cancer. Since the
maximum tumor diameter is a prognostic factor indicat-
ing the tumor progression and lymph node metastasis
in cancer patients, our results indicated that miR-486-
5p expression may be also applicated in dynamically
monitoring progress of cervical cancer. Overall, this
study provided some reference for looking for reliable
biomarkers of early screening and diagnosis of cervical
cancer, which may further reduce the mortality risk and
disease burdens. However, the causal association of miR-
486-5p with occurrence of cervical cancer could not
be concluded, and the specific mechanism that relative
expression of miR-486-5p involving in cervical cancer
was still unclear. More prospective studies including
large multicentric samples should be conducted to verify
the predictive value of miR-486-5p in cervical cancer,
and extend its application possibilities to people of
different races. The focus of future research is still
to find non-invasive biomarkers that can indicate the
diagnosis of asymptomatic early cervical cancer, reduce
the side effects of screening and diagnosis, improve the
detection rate, save medical costs and reduce the risk of
death.

Article highlights

Background

- Early-stage cervical cancers are asymptomatic and nonspecific,
early detection is extremely hard.

« The potential target for miR-486-5p are linked to cervical cancer
differentiation.

Materials & methods

« This study contains real cases from a medical center in China.

« Relative expression of miR-486-5p between control and patients
and the predictive performance of miR-486-5p on early-stage
cervical cancer are assessed.

Results

Relative expression of serum miR-486-5p was significantly higher in

early cervical cancer patients.

The predictive value of miR-486-5p in early cervical cancer was

superior to that of SCC-Ag.

Overexpressed miR-486-5p was related to an increased risk of

maximum tumor diameter increase.

Discussion

« Serum miR-486-5p play an important role in early-stage cervical
cancer and could be involved in multiple mechanisms.

« MiR-486-5p had the potential to be a competitive biomarker for
early-stage cervical cancer due to it is a convenient, efficient and
nonintrusive method.

+ The link between miR-486-5p and maximum tumor diameter may
help improve cervical cancer prognosis.

Conclusion

+ MiR-486-5p could be a potential biomarker for early-stage cervical
cancer.

+ MiR-486-5p should be included in the strategies for screening and
prognosis improvement in cervical cancer.
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