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Abstract

Breast carcinoma is the most prevalent cancer-related cause of death in women,
and metastasis is the main factor in morbidity. The total number of new cases of
cancer in Iraq during the year 2019 was 35,864. New non-invasive prognostic bi-
omarkers are needed for the rapid recognition and differentiation between breast
cancer (BC) stages for treatment choice improvement. MicroRNA (miRNA) are
small, noncoding RNAs regulating gene expression and involve many cellular
processes, including metastasis. Circulating miRNAs (detected in the blood)
show considerable potential as biomarkers for helping diagnosis or tracking
treatment efficacy. Materials and Methods: total RNA was extracted from serum
from (n=50) patients and (n=26) healthy control to measure the MicroRNA 195
expression using SYBR green-based real-time RT-PCR technology. As a result,
the expression levels miR-195 in breast cancer patients’ serum were significantly
increased (up-regulated) compared to those in the normal adjacent serum. BC
group showed a higher significant miR-195 expression (upregulation) when
compared with those in the control group. While the highest expression of miR-
195 was recorded in stage II.
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Introduction

Cancer is the primary reason for morbidity and mortality worldwide. In 2020, a
global cancer burden approximated rate to 19.3 million patients diagnosed with
cancer 1. In Irag, the total number of new cancer cases in 2019 was 35,864, with
an incidence of 91.66/100,000 P, While the rate recorded in 2010 was 18,482,
with an incidence of 56.89/100,000 P 2. Cancer can be defined as a class of
diseases or disorders that is characterized by an uncontrolled division of cells and
the ability of these abnormal cells to spread, either by direct growth into adjacent
tissues through invasion or by implantation into distant sites by metastasis (where
cancer cells are transported through the bloodstream or lymphatic system) 2.
Breast cancer (BC) is one of the most common malignant tumors and the second
leading cause of cancer in women. Approximately 1.5 million new cases are
diagnosed with breast cancer annually, and almost 460,000 patients die each year
due to BC chemoresistance and metastasis*. Approximately 7,109 new cases are
diagnosed with breast cancer in 2019 2. Breast Cancer biological characteristics
are routinely used for early detection, prognosis, and therapeutic strategy
selection, including histologic subtype, grade, lymph node status, hormone
receptor, and human epidermal growth factor receptor 2 (HER2) statuses °. Some
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of the mentioned characteristics are related to patients’ survival and posttreatment
clinical outcomes ©. However, several BC patients with similar characteristics
showed different clinical outcomes. Therefore, biological features have
limitations concerning diagnosis, prognosis, and clinical outcomes' prediction ’.
Thus, there is still a need to develop a cost-effective and accurate screening
method for this cancer and discover new biomarkers to improve diagnosis,
prognosis and prediction 8 Novel diagnostic and prognostic approaches are
urgently required to identify new personalized therapeutic methods that improve
BC patients' quality of life.

High throughput studies highlighted the role of different sets of miRNAS in
controlling gene expression during and after initiation stages of breast cancer as
well as metastasizing stage °. However, a comprehensive overview and
classification of the most essential miRNAs at different stages of this type of
cancer remains to be elucidated °.

MiRNAs (microRNAS) are small, endogenous, and noncoding RNA constructs of
about 22 nucleotides. Cumulative evidence from biological experiments shows
that miRNAs play a fundamental and essential role in various biological
processes, such as regulation of gene expression by post-transcriptionally binding
to S'untranslated regions (UTR), coding sequences, or 3'UTR of target messenger
RNAs (MRNAs) . According to the latest release of an online miRNA database,
miRBase (v22), there are 38,589 entries representing hairpin precursor miRNAs
that express 48,860 mature miRNAs from 271 organisms such as humans, mice,
rats, etc. As a sub-category of the organism classification, the human genome
contains 1917 annotated hairpin precursors and 2654 mature sequences 2. In
mammals, approximately one-third of all protein-coding genes' activities are
estimated to be controlled by miRNAs 13, The discovery of the first miRNA
started in Caenorhabditis elegans in 1993 by Ambros and Ruvkun's studies. They
I?llje?d that the lin-4 was a small noncoding RNA but not a protein-coding RNA
MicroRNA and Breast Cancer: miRNASs participate in the regulation of essential
biological processes and several diseases. There is a long history of regulatory
relationships between miRNAs and the hallmark of cancer, especially breast
cancer. As early as 2005, Lu et al. reported the differential expression of miRNAs
in breast cancer !’. Subsequently, many studies have suggested that miRNAs are
closely associated with BC occurrence and development. miRNAs were reported
to play two important roles as oncogenes (oncomiRNAS) and tumor suppressors.
The miR-195 with miR-497 is a highly conserved miRNA cluster located at
Chromosome 17p13.1'8. miR-195 was first predicted based on homology to a
verified miRNA from the mouse and was later shown to exist in humans. Some
studies have demonstrated that miR-195 expression is decreased relative to
nonmalignant tissue in many solid tumors, including bladder, gastric, colorectal,
and hepatocellular carcinoma. However, miR-195 expression has been reported
to be increased in adrenocortical adenomas and breast cancer. Therefore, miR-
195 may display either pro-proliferative or proapoptotic roles under specific
physiological conditions and in different types of cancers *°. In addition, forced
expression of miR-195 had a similar effect to suppress breast cancer cell
proliferation, blocked cell cycle G1 progression, and induced apoptosis. Such
result suggested that miR-195 have similar effects to play a tumor suppressor role
in breast cancer by the same cluster of gene regulation 292,

Materials and Methods

Fifty lraqgi Women patients with breast cancer who attended Al-Andalus
Specialist Hospital and Oncology Teaching Hospital during the period extended
from the first of December 2021 to the end of February 2022 with ages ranging
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from 27 — to 72 years were enrolled in this study. The patients were compared
with Twenty-six healthy volunteers aged 21 — 67 years. Peripheral blood was
collected from the patients, and the healthy group served as controls, which was
placed directly in Trizol preservation for RNA extraction and kept at -20 C° until
used for study as described.

RNA extraction

RNA was isolated from serum samples according to the protocol of TRIzol™
Reagent. 0.2 mL of chloroform was added to each tube. All mixes were
Incubated for 2-3 minutes, then centrifuged for 10 minutes. The mixture was
separated into three phases. The aqueous phase containing the RNA was
transferred to a new tube. 0.5mL of isopropanol was added to the aqueous phase,
incubated for 10 minutes, then centrifuged for 10 minutes; Total RNA was
precipitated. For each tube, 0.5mL of 70% ethanol was added, vortexed briefly,
and then centrifuged for 5 minutes; Ethanol then aspirated and air-dried the
pellet. The pellet was rehydrated in 50ul of Nuclease Free Water.

Detection of miRNA by RT-gPCR

Total RNA containing miRNA was the starting material in the RT-PCR reaction,
performed in two steps. The miRNA gene miRNA195 and RNU expression were
done using specific primers, as shown in (Table 1).

GTTGGCTCTGGTG- 55

CAGGGTCCGAGGTATTCGCAC-

CAGAGCCAACGCCAAT-3"

5-GGTTTTTTTGTAGCAGCACAGAAAT-3'

5'-

GTTGGCTCTGGTG-

CAGGGTCCGAGGTATTCGCAC-

CAGAGCCAACAATCAG-3'

5-GTGAACTTATTGACGGGCG-3"

5-GTGCAGGGTCCGAGGT-3

Table 1. Primer Sequence for miRNA Gene Expression.

The first step was to test the expression of PCR target genes; the first method was
reverse transcription using the GoScript Reverse Transcription System. The
Promega kit involves the conversion of RNA to cDNA. Total RNA containing
miRNA was used as row material for reverse-transcription reaction. All RNA
species were converted into cDNA. In RT-gPCR primers such as mRNA using
oligo-dT primers, they were reverse transcribed into cDNA, and the miRNA
should have specific primers for conversion of RNA to cDNA. In the first
reaction, the total RNA and miRNA primers were added to PCR tube microfuge
0.2ml (4 - 1) pl, respectively, as in (Table 2).
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Table 2. The First reaction.

Expression of MiR-195
Table 3. Comparison between serum miR-195 expression between control and breast cancer groups.

1 Sample
4
1

5

In the second step, the miRNA 195 was reversely transcribed to cDNA.
Following the conversion of miRNA into cDNA, SYBR Green reporter real-time
PCR reaction was used, and the template this time is cDNA, mature miRNA
detection using miRNA-specific primers and the SYBR Green gPCR Kit. For
accurate results in miRNA quantification, a relative quantification method was
used in this method. Normalization control was used in real-time PCR, where it is
crucial to normalize the target miRNA amount using an appropriate endogenous
reference RNA. In this experiment, RNU43 was used as a reference gene.

Results
MiR-195 expression in human breast cancer serum

Fifty breast cancer cases and 2.5 healthy controls were included in the analysis.
Initially, we examined the expression levels miR-195 in breast cancer serum were
studied using RT-gPCR. The expression levels of miR-195 in breast cancer
serum were significantly increased compared to those in the normal adjacent
serum (Figure 1). While some studies indicate that there was a decrease in miR-
195 expression (downregulation) when compared to control group 24 The
expression levels miR-195 in stage Il are significantly higher in this study than in
other stages and healthy controls (Figure 2).
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Figure-1. miR-195 expression between control and breast cancer patients.
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Control 26 1.079 =
I 8 3.273 2

II 17 7.236°

I 12 3.943®
v 11 3.995qb
P-Value - 0.0196 "

This means that having the different letters in the same column differed signifi-

cantly. * (P<0.05).

Table 4. Comparison between serum miR-195 expression between control and breast cancer stages.
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Figure-2. miR-195 expression between control and breast cancer stages.

Discussion

BC group showed significantly higher miR-195 expression (upregulation) when
compared to the control group (p < 0.0056) (Table 3). In a recent study, the miR-
195 expression was significantly higher than healthy controls that showed regular
expression 222,

Conclusion

Our observations from this study found that miR-195 levels increase in female
serum with breast cancer. The results show that patients with breast cancer have a
higher expression of miR-195 than the control group. However, this study
identified and validated circulating miR-195 with differential expression able to
separate stage Il from other breast cancer stages. Our results demonstrate that
patients with stage 1l breast cancer have a higher expression of miR-195 than at
other stages in their circulation.
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