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Reduced expression of miR-3653 in glioma
and its correlations with clinical progression
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Abstract. — OBJECTIVE: Growing evidence
in recent years have demonstrated that the dys-
regulation of microRNAs (miRNAs) strongly af-
fected the biological development and progres-
sion of human tumors, including glioma. There
have been few studies on the clinical signifi-
cance of miRNAs in glioma. The aim of our study
is to explore the expression pattern and the val-
ue of miR-3653 in the prognosis of glioma pa-
tients.

PATIENTS AND METHODS: gRT-PCR assays
were performed to the miR-3653 expression lev-
el in 168 cases of glioma tissues and matched
normal tissues. The correlations of miR-3653 ex-
pression level with the clinicopathological fac-
tors in glioma patients were analyzed. The asso-
ciations between miR-3653 expression and sur-
vival of glioma patients were investigated by the
Kaplan-Meier analysis and the log-rank test. The
prognostic value of miR-3653 was estimated via
univariate and multivariate analysis.

RESULTS: We presented that miR-3653 lev-
el in glioma tissues is notably reduced com-
pared to matched non-cancerous brain tis-
sues (p<0.01). Clinical research revealed that
the lower miR-3653 expression was associated
with larger tumor size and lymph node metas-
tasis, lower KPS (p=0.028), and advanced WHO
grade (p=0.019). Moreover, the clinical data fur-
ther suggested that the low expression of miR-
3653 predicted a worse 5-year overall surviv-
al in glioma patients. Finally, the multivariate
analysis confirmed that low miR-3653 expres-
sion (HR=2.682, 95% CI: 1.148-4.281, p=0.021)
was a significant independent predictor of poor
survival in glioma.

CONCLUSIONS: Our findings suggested that
miR-3653 could serve as a valuable prognos-
tic indicator in glioma. Further researches are
required to explore the potential function and
mechanism of miR-3653 in glioma.
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Introduction

Human gliomas are the most prevalent brain
neoplasms in adults and are characterized by high
morbidity and mortality rates, with an annual
incidence of ~6/100,000 worldwide'. The grade
IIT and IV (malignant) gliomas, such as glio-
blastoma accounting for approximately 60-70%
of malignant gliomas, are aggressive and lethal
brain tumors®. Up to date, the standard therapy
in clinical practice consists of surgical resec-
tion followed by radiotherapy and chemotherapy
(temozolomide frequently used)*. The targeted
therapy was also commonly used for the treat-
ment of glioma patients®. However, the clinical
outcome of glioma patients in China is still quite
poor with a median survival rate of only about ten
to fifteen months after diagnosis®’. The potential
reasons causing shorter overall survival and low
level of quality of life of glioma patients are rapid
cell growth, distant metastasis, and primary un-
derstanding of its molecular mechanisms®’. Thus,
finding out accurate prognostic markers would
help gliomas prognosis estimations to further
guide the treatment of glioma patients. MiRNAs
are a class of endogenous, small (containing ~ 23
nucleotides) noncoding RNA molecules, which
function as cellular regulators in the modulation
of genes expression at the post-transcriptional
level®. The regulator mechanism of miRNAs in
biological activity remains largely unclear and it
has been confirmed that they bind to mRNA’ 3’
UTR, which leads to the degradation or translat-
ed suppression of mRNA!""3, Growing evidence
from various cells experiments indicated that
miRNAs especially functional miRNA play im-
portant regulator roles in the modulation and
control of cellular progress, such as proliferation,
cellular metabolism, differentiation, and apopto-
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sis of cells via various complex pathways'*'"*>. Of
note, the research of tumor biology provides a
large number of evidence that miRNAs can act as
oncogenes or tumor suppressors in the biological
progress depending on the specific target genes
of miRNAs and the type of neoplasm, which also
suggests that some miRNAs can serve as useful
biomarkers in cancer detection'®!8, Although sev-
eral investigations determining the expression
pattern of miRNAs expression using RT-PCR and
microarray analysis in glioma have been conduct-
ed, there is little information available regarding
the function and molecular structure of specific
miRNA in glioma.

MiR-3653, located on chromosome 6, was a
newly discovered miRNA. Previously, the ex-
pression profiles of miR-3653 in several tumors
were investigated'®?°. Functionally, anti-onco-
genic roles of miR-3653 have been confirmed
by Zhang et al*' in hepatocellular carcinoma.
In addition, it was also shown that miR-3653
up-regulation was associated with increased
metastatic risk in pancreatic neuroendocrine tu-
mors, suggesting that miR-3653 may contribute
to the progression of this tumor?. These find-
ings indicated that the function of miR-3653 in
tumors is controversial according to the type of
tumors. Up to date, the research of miR-3653 in
tumors is limited and the expression and clinical

significance of this miRNA in glioma have not
been investigated. In this study, we aimed to
determine whether miR-3653 was abnormally
expressed in glioma patients and explore its
prognostic value.

Patients and Methods

Patients and Tissue Samples

A total of 168 paired glioma samples and the
matched adjacent normal brain tissues were sur-
gically excised at The First Affiliated Hospital
of Guizhou University of Traditional Chinese
Medicine between March 2011 and May 2014.
Tissue samples were immediately frozen in liquid
nitrogen for further use. All patients with glioma
were diagnosed based one the guidelines of the
guidelines of the International Union Against
Cancer (IUAC). The criteria for the inclusion/
exclusion of patients are: (1) age 10-65; (2) only
received surgery, without other system therapy;
(3) without other tumors, autoimmune obstacle,
and infection diseases. All the patients’ clinical
data which are shown in Table I were obtained
from The First Affiliated Hospital of Guizhou
University of Traditional Chinese Medicine. In-
formed consent was obtained from all glioma
patients. The study was approved by the Ethics

Table I. Clinicopathological features associated with miR-3653 expression in 168 glioma patients.

miR-3653 expression
Clinicopathological features Total High Low p-value
Age (years) 0.538
<45 85 40 45
>45 83 43 40
Gender 0.290
Male 115 60 55
Female 43 23 30
Family history of cancer 0.285
Yes 70 38 32
No 98 45 53
Tumor location 0.729
Supratentorial 101 51 50
Infratentorial 67 32 35
Tumor size (cm) 0.089
<3 100 44 56
>3 68 39 29
KPS 0.028
<90 63 38 25
>90 105 45 60
WHO grade 0.019
I-IT 102 43 59
1I-1v 66 40 26




Y. Chen, Z.-H. Li, X. Liu, G.-X. Liu, H.-M. Yang, P.-F. Wu

Committee of The First Affiliated Hospital of
Guizhou University of Traditional Chinese Med-
icine (2017-DY-2018).

RNA Extraction and qRT-PCR Analyses
The total RNA in glioma tissues and matched
normal tissues were extracted with the mirVa-
na PARIS kit (Ambion, Foster City, CA, USA)
according to the manufacturer’s instructions.
The quality and concentrations of total RNA
were measured by Nanodrop 2000c (Thermo
Fisher Scientific, Beijing, China). RNA was
reverse-transcribed by performing the Prime-
Script RT Reagent Kit (Invitrogen, Carlsbad,
CA, USA) and qPCR was carried out to detect
the expression of miR-3653 via the use of the
SYBR Premix Ex Taq (TaKaRa, Otsu, Shiga,
Japan). Each cycle consisted of 94°C for 3 min-
utes, 94°C for 30 seconds, 58°C for 30 seconds,
and 70°C for 45 seconds. The expression levels
of miR-3653 were normalized to GAPDH. The
fold changes were also calculated by relative
quantification (24Y) method. The primer se-
quences are shown as the following: glyceral-
dehyde-3-phosphate dehydrogenase (GAPDH),
forward sense 5-TGTAGTTGAGGTCAAT-
GAAGGG-3’ and reverse sense 3’-ACATCGCT-
CAGACACCATG-3; miR-3653, forward sense
5> TCTCCCGAGAGACATATTT-3’ and reverse
sense 5’-GATGAGAAGGTATGAATCA-3". All
gPCR experiments were conducted in triplicate.

Statistical Analysis

The Statistical analysis was performed using
the SPSS statistical software package (standard
version 18.0, SPSS Inc., Chicago, IL, USA). The
differences between the groups were analyzed
using the Student’s #-test, the Chi-square test,
and the Fisher’s exact tests. Overall survival
was calculated, and the survival curves were
plotted using the Kaplan-Meier method with the
differences between groups calculated using the
log-rank tests. Univariate and multivariate Cox
regression models were used to control for pos-
sible confounding factors. The differences were
considered statistically significant at p<0.05.

Results
MiR-3653 Expression is Downregulated
in Glioma Tissues

To explore whether miR-3653 was a potential
functional miRNA associated with the progres-
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sion of glioma, we collected 168 paired glioma
clinical specimens and performed RT-PCR. As
presented in Figure 1, we observed that miR-3653
was significantly upregulated in most glioma
samples compared to adjacent normal brain tis-
sues (p<0.01), suggesting that miR-3653 may be
involved in the regulation of miR-3653 progress.

MiR-3653 Downregulation Associates
With Advanced Clinicopathological
Features of Glioma Patients

Based on the relative expression of miR-3653
in glioma tissues vs. normal tissues in all 168
patients as a cutoff, all patients were divided
into high miR-3653 expression group (n=83), and
low miR-3653 expression group (n=85). Then,
we performed the Chi-square test to explore the
possible influence of miR-3653 on clinical pro-
gression of glioma. As shown in Table I, the data
showed that the tissue of the miR-3653 level was
dramatically correlated with several clinicopatho-
logical parameters, including KPS (p=0.028) and
WHO grade (p=0.019). However, several other
parameters were found not to be significantly
associated with miR-3653 expression in glioma
patients (p>0.05).

Association Between MiR-3653
Expression and Survival of
Glioma Patient

To further study the value of miR-3653 in the
clinical outcome of patients with glioma, we used
the Kaplan-Meier assays and the log-rank tests.

p<0.01
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Figure 1. The expressions of miR-3653 in human glioma
tissues and matched normal brain tissues were detected
by gRT-PCR. MiR-3653 was found to be significantly
upregulated in glioma tissues, compared with that in the
matched tumor adjacent tissues.



Reduced expression of miR-3653 in glioma

As shown in Figure 2, patients in the low miR-
3653 expression group presented with significant-
ly worse overall survival compared with those in
the high miR-3653 expression group (p=0.008).
Moreover, univariate analysis was performed to
identify possible prognostic factors and the results
showed that KPS (HR=3.548, 95% CI: 1.428-
4.587, p=0.008), WHO grade (HR=3.672, 95%
CI: 1.582-4.892, p=0.004), and miR-3653 expres-
sion (HR=3.029, 95% CI: 1.328-4.667, p=0.011)
were prognostic factors for glioma patients (Table
II). More importantly, our data revealed that miR-
3653 expression level (HR=2.682, 95% CI: 1.148-
4.281, p=0.0021) was an independent prognostic
factor for overall survival of glioma patients, in
addition to KPS and WHO grade (Table II).

Discussion

Glioma remains among the deadliest human
tumors despite medical and surgical improve-
ments over the past decades. Early diagnosis and
predication of outcome using various methods are
very important for the clinical management in the
treatment of glioma patients*-**. For a long time,
the tumor stages system was used for finishing
this task. In addition, several tumor-related pro-
teins involved in the progression of cancers were
also reported to be a potential biomarker in the
prognosis of glioma patients*>?°, However, only
a few have practical value in the clinical setting
due to the limited specificity and sensitivity of
these prognostic factors. With the development
of epigenetic inheritance, many ncRNAs which
were previously considered to be “transcriptional
noise” were identified as important regulators
in the development and progression of various
tumors, including glioma. Among ncR ANs, miR-
NAs become a hotspot of research. Many func-
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Figure 2. Overall survival curves for two groups defined
as low and high expression of miR-3653 in GC patients.
Patients in the high miR-3653 expression group had better
S-year overall survival than those in the low miR-3653
expression group (p=0.008, log-rank test).

tional miRNAs were identified to be dysregu-
lated in various tumors and have clinical value
as novel screening and management biomarkers
for tumors®”?8, In this study, we identified a new
glioma-related miRNA.

In this study, we firstly explored whether miR-
3653 was dysregulated in glioma using RT-PCR,
finding that miR-3653 expression was decreased
in the majority of glioma tissues compared with
the matched normal brain tissues. Previously,
miR-3653 has been reported to be down-regulat-
ed in hepatocellular carcinoma and up-regulated
in pancreatic tumors*??. Our findings added the
expression profiles of miR-3653 in glioma. Then,
the clinical information was collected, and sta-
tistical assays revealed that glioma patients with
higher expression of miR-3653 exhibited KPS
and advanced WHO grade, suggesting that dys-
regulated miR-3653 may influence the clinical
prognosis and tumor progression. In addition,

Table Il. Prognostic factors for overall survival by univariate and multivariate analysis.

Univariate analysis Multivariate analysis
Variables HR (95% Cl) p-value HR (95% Cl) p-value
Age 1.672 (0.722-2.319) 0.258 - -
Gender 1.427 (0.895-1.889 0.562 - -
Family history of cancer 1.448 (0.482-1.925) 0.329 - -
Tumor location 1.285 (0.479-2.319) 0.148 - -
Tumor size 2.148 (0.859-2.763) 0.092 - -
KPS 3.548 (1.428-4.587) 0.008 3.182 (1.129-4.192) 0.014
WHO grade 3.672 (1.582-4.892) 0.004 3.045 (1.284-4.029) 0.018
MiR-3653 expression 3.029 (1.328-4.667) 0.011 2.682 (1.148-4.281) 0.021
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with five years follow-up, the survival data of
168 glioma patients were collected and the re-
sults of the Kaplan-Meier assays showed that the
overall survival of patients with low miR-3653
expression was significantly shorter than those
with high miR-3653 expression. Moreover, using
univariate and multivariate analyses, miR-3653
was further confirmed to be an independent fac-
tor predicting poor prognosis for glioma patients.

Previously, many studies reported that several
miRNAs involved in the development of glio-
ma served as a tumor suppressor or oncogenes
based on the targeting genes. For instance, it
was reported that miR-338 was down-regulat-
ed in glioma and its forced expression could
inhibit cell proliferation and metastasis by tar-
geting CTBP2%. MiR-1908 was shown to be
overexpressed in glioma and its downregulation
predicted a favorable prognosis and resulted in
the suppression of ability of proliferation and
migration of glioma cells by modulating SPRY4/
RAF1 axis®. Zhang et al*' firstly reported the
suppressive roles of miR-3653 in hepatocellular
carcinoma. They found that low expression of
miR-3653 was associated with a poor outcome of
hepatocellular carcinoma patients and its over-
expression suppressed tumor cells growth and
metastasis by targeting ITGBI. In this study,
we also provided evidence that miR-3653 had
prognostic value in glioma patients. However,
due to funds and experiment condition, the
functional studies of miR-3653 in glioma were
not performed. In the future, whether miR-3653
also displayed tumor-suppressive roles and its
potential targeting genes in glioma needed to
be further explored. In addition, the relatively
small number of glioma patients analyzed in
this study may influence the accuracy of our
results. Further investigations on more patients
are needed to confirm our findings.

Conclusions

This study suggested for the first time that
miR-3653 was down-regulated in glioma patients
and correlates with unfavorable clinical outcome,
thereby potentially representing a novel diagnos-
tic and prognostic marker for glioma patients.
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