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Ou : ABSTRACT

Article Info: : MicroRNAs (miRNAs) are a class of small non-coding RNAs (17-25 nucleotides) that
16 Oct 2021 . have been studied in many diseases. miRNAs studies in different cancers have shown that miRNAs may

08 Jan 2022 be considered oncogene or tumor suppressor. So far, many studies have shown that miR-17-5p and
01Apr2022 :  MiR-93-5p are important regulatory molecules in some biological processes, such as cell proliferation,

associated with cancer formation. This study aimed to investigate and compare the tissue and plasma
expression levels of miR-17-5p and miR-93-5p in patients with ductal carcinoma breast cancer with the
normal control group.

The total RNA (including miRNA) was extracted from breast and plasma tissue sam-
ples of cancerous and normal samples. The RNA concentration and purity were confirmed using optical
absorbance measurements. cDNA was synthesized, and the expression levels of miR-17-5p and miR-93-
5p were assessed semi-quantitatively by SYBR Green-based real-time RT-PCR assay in plasma and breast
tissues of ductal carcinoma breast cancer compared with the control normal samples with SNORDA47 as
internal normalizer. Data were statistically evaluated using GraphPad Prism 8.0.2.

This study was approved by the Ethics Committee of the institute (IRAN 52d/4922,
6.10.2016). All study individuals signed a consent form to use their clinical samples and personal data
under the physician’s supervision.

IS The expression level of miR-17-5p showed significantly higher expression in tissues and plasma of
the cancer group compared with the control group (P<0.0001). It was also significantly associated with tu-
mor stage and lymph node, and ER (estrogen receptor) and PR (progesterone receptor) status (P<0.0001).
While decreased expression of miR-93-5p in plasma and tumor tissues was shown to be significantly as-
sociated with tumor stage and lymph node involvement (P<0.0001).

The data revealed that high expression of miR-17-5p and low expression of miR-93-5p in

Key words: both plasma and breast tumor might be associated with poor prognosis in breast cancer. However, miR-
Prognosis, Cancer, 17-5p, due to the greater change in expression and ease of plasma detection, may serve as a possible
Biomarker, MiR-17- ¢ non-invasive biomarker for breast cancer’s poor prognosis. Further follow-up studies are required to
5p, MiR-93-5p ¢ confirm this finding.
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Introduction

ictoRNAs (miRNAs) can function as

post-transcriptional regulators. It has

been reported that the tissue-specific

deregulation of miRNAs is correlated
with several human diseases, such as cancer [1, 19]. Nu-
merous studies have investigated the potential of miRNA
expression profiles as biomarkers of cancer response to
treatment, diagnosis, and prognosis [6]. Many studies
have shown that miR-17-5p and miR-93-5p are impor-
tant regulatory molecules for some biological behaviors,
including cell proliferation processes that are important in
cancer development [2, 12].

Nowadays, researchers investigate the change in the ex-
pression of miRNAs in the tissues and fluids of cancer
patients compared to the control group.

In this research, we focus on evaluating miR-17-5p
and miR-93-5p expression levels in tissues and plasma of
patients with breast ductal carcinoma compared with the
control group.

Materials and Methods

In total, 180 samples consisting of 80 plasma and 100
breast tissues were examined in this project. The samples
were taken from the patients referred to Asia Hospital,
Tehran City, Iran (2017-2018). The expression levels of
miR-17-5p and miR-93-5p were measured by SYBR
Green-based real-time RT-PCR assay in plasma and breast
tissues of cancerous patients compared with control.
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Figure 1. Expression level miR-17-5p in tissue and plasma of
breast cancer patients compared to the control group (P<0.001)
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The total RNA (including miRNA) was extracted from
breast tumor tissue samples and plasma. BON-miR
c¢DNA kits were used for microRNA’s reverse transcrip-
tion. The expression levels of miRNAs were quantified
using SYBR Green-based real-time RT-PCR.

The expression level was calculated by the 244" meth-
od. The data were presented as the fold change in gene
expression normalized to an endogenous reference gene
relative to the controls.

Results

As shown in Figure 1, the expression of miR-17-5p
increased in breast tumors and plasma of breast cancer
patients compared to the normal control group. In con-
trast, the expression of miR-93-5p in breast cancer tumors
and plasma decreased (Figure 2). A positive correlation
between the expression levels of miR-17-5p and miR-93-
5p in plasma and tumor samples was confirmed by the
Spearman test.

As summarized in Table 1, the data revealed a statisti-
cally significant association between the expression level
of miR-17-5p in the tissue and plasma of breast cancer
patients with lymph node metastasis, advanced stages of
the tumor, and the status of ER (estrogen receptor) and
PR (progesterone receptor). Also, the expression level of
miR-93-5p in the tissue and plasma of breast cancer pa-
tients was significantly reduced in lymph nodal involve-
ment and advanced stages of breast cancer (P<0.001).

Discussion

Breast cancer is the leading cause of cancer mortality in
women worldwide [20, 21]. In recent years, many studies
have reported that miRNAs have key roles in providing
sensitive mechanisms for precise regulation of gene ex-
pression [22-24].
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Figure 2. Expression level miR-93-5p in tissue and plasma of
breast cancer patients compared to the control group (P<0.001)
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Table 1. Comparing Mean Expression Levels of miR-93 and miR-17-5p in Tumor and Plasma Samples of Patients in Different

Clinical Conditions

MeanSD Mean+SD Mean+SD Mean+SD
Expression LI A Expression of A
Parameter P . P Level of P p . P Level of P
Level of miR- N miR-93-5p in "
. miR-17-5p miR-93-5p
17-5p in Breast . Breast Tumor .
) in Plasma ) in Plasma
Tumor Tissues Tissues
Samples Samples
ER+ 12.9445.08 5.29+2.22 0.34+0.3 0.48+0.41
<0.0001 <0.0001 0.9040 0.4042
ER- 2.81+1.52 1.36+0.59 0.35+0.29 0.47+0.34
PR+ 14.0944.26 5.82+1.83 0.31+0.27 0.53+0.4
<0.0001 <0.0001 0.7143 0.9955
PR- 3.05+1.72 1.40+0.63 0.33+0.37 0.53+0.38
HER2+ 8.81+6.65 3.68+2.60 0.33+0.27 0.61+0.38
0.6249 0.8621 0.9509 0.7286
HER2- 9.3846.72 3.92+2.79 0.32+0.27 0.56%0.40
Triple-negative 4.88+1.2 1.9+0.23 0.48+0.35 0.54+0.4
0.4921 0.34 0.2731 0.9388
Non-triple negative 9.33+6.59 3.92+2.67 0.3310.3 0.57+0.41
Lymph node+ 13.6514.64 56.4+1.95 0.13+0.8 0.37+0.36
<0.0001 <0.0001 <0.0001 <0.0001
Lymph node- 2.98+1.74 1.3740.63 0.65+0.26 0.84+0.32
1 1.3740.12 1.16+0.23 0.98+0.01 0.91+0.24
) 2 6.21+3.98 2.76+1.51 0.53+0.26 0.84+0.32
f’rga 0.0011 0.0428 <0.0001 <0.0001
2 3 10.1146.79 4.47+3.14 0.16%0.09 0.35+0.35
4 17.141.88 5.96+1.91 0.01+0.008 0.260.24
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Abbreviations: ER, estrogen receptor; PR, progesterone receptor; HER2, human epidermal growth factor receptor 2.

In many studies, abnormal expression of the miR-17-
92 family, especially miR-17-5p, has been reported to be
associated with the spread of tumor growth in many can-
cers, including colorectal cancer, esophageal squamous
cell carcinoma, hepatocellular carcinoma, hematopoietic
malignancies, breast cancer, lung cancer, glioblastoma,
and neuroblastoma by targeting cell cycle control [9, 25].

It was reported that miR-93-5p (miR-93) significant-
ly inhibited cell proliferation and induced G1/S cell cy-
cle arrest. Moreover, two well-established oncogenes,
E2F1 and CCNDI were identified as dual targets of
miR-93 [34].

In the present study, miR-17-5p showed significant-
ly higher expression in tissues and plasma of the cancer
group compared with the control group (P<0.0001), which
was significantly associated with tumor stage and lymph
node, ER, and PR status (P<0.0001). In contrast, de-

creased expression of miR-93-5p in plasma and tumor tis-
sues was shown to be significantly associated with tumor
stage and lymph node involvement (P<0.0001).

Our data revealed that upregulation of miR-17-5p and
down-regulation of miR-93-5p in both plasma and breast
tumor might be associated with poor prognosis in breast
cancer. However, miR-17-5p, due to the greater difference
in expression and ease of plasma detection, may serve as a
possible non-invasive biomarker for breast cancer’s poor
prognosis. Further follow-up studies are required to con-
firm this finding.

Ethical Considerations
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3. Revolutions Per Minute ( g= (rpm)?)

4. (NanoDrop 2000) Thermo Scientific, USA
5. RT PCR Real-time

6. Reverse transcriptase (RT)
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11. Estrogen Receptor (ER)

12.progesterone receptor (PR)

13. Triple-negative Breast Cancer (TNBC)

14. Human Epidermal Growth Factor Receptor 2 (HER2)
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15. Nasopharyngeal Carcinoma (NPC)

16. In vitro

17. In vivo

18. Ttumor Lymph node Metastasis (TNM)
19. Retinoblastoma (RB)

20. Glioma Retinae
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22. HUVECs

21. Colorectal Cancer (CRC)
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23. Follow up
24. National Institute of Genetic Engineering and Biotechnology
(NIGEB)
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